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SUMMARY: The Food and Drug Administration (FDA'er/w is issuing a final 7 se

egulation declaring dletary S&E;plements containing ephedrine alkaloids
Ghs

adulterated under seengr?wz{ﬂﬁ—)b%) ofthe Federal Food, Drug, and Cosmetic Cf’;

in

Act (the act) because they present an unreasonable risk of illness or injury Stirrmafy,

3 L» -

under the conditions of use recommended or suggested in labeling, or if no st

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

Contaimng ephedrine alkaloids. 7
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EFFEGWE/ DATE ThlSiM rule is effective on [insert date 60 days after the- SE

f”””“‘date of pubhcatmn in the Federal Reglster]
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IX. Environmental Impact

~X. Paperwork Reduction Act
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XI. Federalism
I. 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) 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 of use are suggested or
recommended in labeling, under ordinary conditions of use. Dietary

supplements containing ephedrine alkaloids are most often used for Weight

P

loss, energy, or to enhance athletic performance. . d_ @’/‘"’” Se P /{/ ¢ / )/1, ) 6‘1)\

IJ//CQ

By its plain language, section 402(ﬂ(1)(A) reqmres evidence.of * s1gn1fmant
or unreasonable risk” of illness or injury. There is no requirement that there
be evidence proving that the product has caused actual harm to specific

individuals, only that scientific evidence supports the existence of risk. The

v
government’s burden of proof for ‘““unreasonable risk’ is met when a product’s

Tisks outweigh its benefits in light of the claims and directions for use in the

product’s labeling or, if the labeling is silent, under ordinary conditions of use.
‘““Unreasonable risk,” thus, represents a relative weighing of the product’s
known and reasonably likely risks against its known and reasonably likely
benefits. In the absence of a sufficient benefit, the presence of even a relatively

small risk of an important adverse health effect to a user may be unreasonable.

#™™ Because it is not reasonable to conclude that a product is too risky in the

absence of any significant evidence, some weight of evidence of risk is required

SL
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to meet this standard. For example, isolated adverse events alone might not
(‘ _De expected to constitute substantiation of risk, but adverse event reports
| combined with pharmacological and other clinical evidence might be expected

to do so.

In considering whether dietary supplements containing ephedrine
alkaloids present an unreasonable risk, we considered evidence from three
principal sources: (1) /E,he well-known, scientifically established pharmacology
of ephedrine alkaloid;; (2) peer-reviewed scientific literature on the effects of
ephedrine alkaloids; and (3) the adverse events (including published case

reports) reported to have occurred following consumption of dietary

supplements containing ephedrine alkaloids.

Ephedrine alkaloids are members of a large family of pharmacological
compounds called sympathomimetics. Sympathomimetics mimic the effects of
W\epinephrine and norepinephrine, which occur naturally in the human body.
Multiple studies demonstrate that dietary supplements containing ephedrine
alkaloids, like other sympathomimetics, raise blood pressure and increase heart
rate. These products expose users to several risks, including the consequences
of increased blood pressure (e.g., serious adverse events such as stroke, heart
attack, and death) and increased morbidity and mortality from worsened heart
failure and pro-arrhythmic effects. Based on the best available scientific data
and the known pharmacology of ephedrine alkaloids and similar compounds,
we conclude that dietary supplements containing ephedrine alkaloids pose
short-term and long-term risks. This is clearest in long-term use, where

sustained increased blood pressure in any population will increase the risk

= of stroke, heart attack, and death, but there is also evidence of risk from
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shorter-term use in patients with heart failure or underlying coronary artery
disease.
The data do not indicate that these products provide a health benefit
sufficient to outweigh these risks. The best clinical evidence for a benefit is
for weight loss, but even there the evidence supports only a modest short-term
weight loss, insufficient to positively affect cardiovascular risk factors or health
conditions associated with being overweight or obese. Even if long-term weight
loss could be achieved with the use of dietary supplements containing
ephedrine alkaloids, we believe that the risks posed by these products when
used continuously in the long term generally could not be adequately mitigated
except through physician supervision. Other possible benefits, such as
enhanced athletic performance, enhanced energy, or a feeling of alertness, lack
scientific support and/or provide only temporary benefits that we consider
trivial compared to the risks of these products, which may include long-term
or permanent consequences like heart attack, stroke, and death. Therefore, we
have determined that the risks of dietary supplements containing ephedrine
alkaloids, when used for their labeled indications or under ordinary conditions
of use, outweigh the benefits of these products. We do not believe these risks
can be adequately mitigated through other regulatory measures available to

FDA for dietary supplements, such as warnings in labeling.

As with other sympathomimetics, we believe that the risks posed by
dietary supplements containing ephedrine alkaloids, when used continuously
over the long term, generally cannot be adequately mitigated except through
physician supervision. Similar to over-the-counter (OTC) single ingredient

~~ephedrine and pseudoephedrine products, we expect that dietary supplements

containing ephedrine alkaloids could be marketed without physician
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supervision for a very temporary, episodic use that provides a benefit that
m{)utweighs the known and reasonably likely risks of these products. However,
we are currently unaware of any such use, and our experience with ephedrine
alkaloid-containing OTC drug products suggests that such benefits will be

demonstrable only for disease uses.

B. What Are the Ephedrine Alkaloids and Where Do They Come From?

The ephedrine alkaloids, including, among others, ephedrine,
pseudoephedrine, norephedrine, methylephedrine, norpseudoephedrine,
methylpseudoephedl;zl;li ) :;re chemical stimulants that occur naturally in some
botamcalq?l;ef 115{7 but can be synthetically derived. The ingredient sources
of the ephedrine alkaloids in dietary supplements include raw botanicals (i.e.,

plants) and extracts from botanicals. Ma huang, Ephedra, Chinese Ephedra,

and epitonin are several names used for botanical ingredients, primarily from

TR

Ephedra sinica Stapf, Ephedra equisetina Bunge, Ephedra intermedia var.

tibetica Stapf and Ephedra distqchya@ (the Ephedras), that are sources of
7 dd

ephedrine alkaloids (Reli.5 1 gﬁ,] ). Other plant sources that contain ephedrine

P

alkaloids include Sida cordifolia L. and Pinellia ternata (Thunb.) Makino (Ref.
§).ﬂg«{)£mgn names that have been used for the various plants that contain (?0/ b
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 WAL

botanical species vary from one species to another, in most species used

#= commercially, ephedrine is typically the predominant alkaloid in the raw

material (Re%w .Y

G
<S¢ IDv
1% f‘fq
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Dietary supplements antaining ephedrine alkaloids are widely sold in the
_.United States (Ref 51 1—-1)(;,3“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.

C. What Regulatory Actions Have We Taken Regarding DjetaIy Supplements

Containing Ephedrine Alkaloids? e - Jc e | 707 /’CP('S“ﬂ> ¥
In the Federal Register of June 4, 1997 (62 FR 30678), we published a

proposed rule on dietary supplements containing ephedrine alkaloids. In this

document, we proposed to make a finding, with the force and effect of law,

that a dietary supplement is adulterated if it contains 8 milligrams (mg) or

more of ephedrine alkaloids per serving, or if its labeling suggests or

recommends conditions of use that would result in an intake of 8 mg or more

in a 6-hour period or a total daily 1ntake of 24 mg or more of ephedrine

alkaloids. The June E1J1997 / proposed—rai? would also have required that the St

label of dietary supplements containing ephedrine alkaloids state that the

product should not be used for more than 7 days. We also proposed to prohibit

the use of ephedrine alkaloids in dietary supplements with other ingredients

that have a known stimulant effect that may interact with ephedrine alkaloids,

and to prohibit labeling claims, such as weight loss or body building, that

1 We 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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require long-term intake to achieve the purported effect. In addition, the June
&, 1997, proposal would have required a statement accompanying claims that
encourage short-term excessive intake to enhance a purported effect, such as

an increase in energy, that taking more than the recommended serving may

result in serious adverse health effects. We also proposed to require that the

statement warning consumers not to use the product if they are taking certain
drugs; advising them to contact a health care professional before use if they
have certain diseases or health conditions; and warning them to stop use and
call a health care professional if they develop certain signs or symptoms. We
proposed these actions in response to reports of serious illnesses and injuries,
including a number of deaths, associated with the use of dietary supplements
containing ephedrine alkaloids and our investigations vand assessment of these
illnesses and injuries. These actions were also supported by many of the
recommendations made during the October 1995 meeting of an ad hoc Working
Group of the FDA Advisory Committee (Working Group) and the August 1996
meeting of the Food Advisory Committee (FAC) and the Working Group
concerning the potential public health problems associated with the use of
dietary supplements containing ephedrine alkaloids and what action FDA
should take to address the serious health concerns associated with their use
(Refs 14%@’ 1?) j(

The comment penod for the June 3’1 1997, proposeekule ended on August 3L

;Y

18,1997.In a
#

(62 FR 44247), we announced our intent to reopen the comment period after

pubhshed in the Federal Register 0& August 20, 1997

~~. we corrected a number of inadvertent omissions in the administrative record.
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Subsequently on September 18, 199’,2; we reopened the comment period until

T v

% ok

December 2, 1997; (62 FR 48968)

g o

During this second comment period, the Commission on Dietary

Supplement Labels (the Commission) released its final report on November 24,

v

1997. The Commission, an independent agency established by Section 12 of
the Dietary Supplement Health and Education Act of 1994 (DSHEA) (Pub/illc,/\
103-417), was charged with conducting a study on, and providing
recommendations for, the regulation of label claims and statements for dietary
supplements. The Commission’s members included several scientists from
academia and industry. In its report, the Commission divided its conclusions
into three categories: findings, guidance, and recommendations. The

Commission Report defined “findings’” as conclusions reached by the

Commission based on information and data it received during its deliberations.

The Commission defined “guidance” that was directed to FDA as advice that
we should consider as we developed or implemented activities related to the
availability of dietary supplements in the marketplace. The Commission
defined “‘recommendations” as suggested changes to FDA regulations or the

development of new regulations governing dietary supplements.

One guidance statement in the Commission Report pertains to the safety
of dietary supplements containing ephedrine alkaloids. In the report, the
COIHW y

’:-urges FDA to use its authority under DSHEA to take swift enforcement
action to address potential safety issues such as those posed recently by
products containing ephedrine alkaloids. While it is expected that a
responsible industry will avoid marketing unsafe products and that the

industry will react promptly to remove products shown to be associated with

A
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significant or serious adverse events, in the final analysis there must be a
_strong and reliable enforcement system to back up the safety provisions of
DSHEA. Failure by FDA to act when strong enforcement is needed undermines

/
public confidence in the ability of not only the Federal government but also

/

the dietary supplement industry to ensure safety and avoid harm to the public ( V' )

hed ent In ’ Y
( ve Su et VHE-Rof 1@ as e mé€gi;°,”“ SJWW@@V

In a notice published in the Federal Register on April 29, 1998 (63 FR
2365% 3), we announced our views on the recommendations and guidance of
the Commission, as presented in the Commission’s report. In this notice, we
stated that we take seriously our public health protection mission and are
comml;ttetd#t% E(zxélgvmg unsafe dietary supplements from the market (63 FR s
ﬁf/2363%§@ The direction taken in the current rulemaking on dietary
supplements containing ephedrine alkaloids is consistent with the

Commission’s advice.

In September 1998, the U.S. General Accounting Office (GAO) began a

study on FDA’ s‘T’éSﬁ broposed&ul«e. GAOQO’s work culminated in the issuance ,Sf"?%

fom o

o
.

ofe July 1999 report (Ref/l 7) 'GAO concluded that the evidence supported
concern that ephedrine alkaloid-containing supplements can cause serious
health problems and it recommended further data collection and review. At
the same time, GAO criticized FDA’s reliance on adverse event reports (AERs)

as the basis for the proposed restrictions on dosage, frequency and duration

e

»’i ”& 7 I S L R %’“ 7 ’fss‘

ofuse. . - o - /
e "{ /(
» Om April 3, 2000, we Wlthdrew parts of the June 3‘,’{99; propoe\%da—mle SK

[,éB FR 17474.( . More specifically, we withdrew the proposed
-~ fmdmg that a dietary supplement is adulterated if it contains 8 mg or more

of ephedrine alkaloids per serving, or if its labeling suggests or recommends
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conditions of use that would result in the intake of 8 mg or more in a 6-hour
bperiod or a total daily intake of 24 mg or more of ephedrine alkaloids; the

proposed compliance procedures (regarding the analytical method FDA would

use to determine the level of ephedrine alkaloids in a dietary supplement);

the proposed label statement “Do not use this product for more than 7 days;”

the proposed prohibition on labeling claims for uses that encourage long-term

intake; and the proposed label statement to accompany claims for short-term

uses (“Taking more than the recommended serving may cause heart attack,

stroke, seizure, or death. ”) / MVZ Cont

W«mﬁ 35 ( %‘ &;‘)

We stated in our natwea@f partlal Wlthdrawal tﬁ' t we continued to have << v
a public health concern about the use of dietary supplements containing
ephedrine alkaloids and that we would continue to monitor and provide
appropriate followgp on adverse events associated with the use of these ,
~ products. We also stated that withdrawal of certain provisions of the p?roposed N
ryle did not limit our discretion to initiate enforcement actions w1th respect
to dietary supplements contarmng ephedrme alkaloids. - ,
On the same day as the ne@ee ef partial withdrawal of thir 1997 proposedi ") l[( /
; saamammgnephedr@lkakerds éve announced the

availability of certain documents to update the administrative docket of the Lo f:\g
-~ -
o

proposed rule (65 FR 17509( April 3, 2000 . The documents consisted of
additional information about some of WERSjreceived by FDA between

T et eyt

/] February and  September 1997. In?eeparate Federal Register notice also issued
£ ”« r\i &M; (; ?f? i/
ay, we also'announced the availability of additional AERs and
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of products associated with these adverse events; review of the use of Ephedra
~species in traditional Asian medicine; analysis of the likelihood and factors
affecting the reporting of adverse events; and summaries of the known

v
physiological, pharmacological, and toxic effects of ephedrine alkaloids (Ref.

18). This announcement was made in part to prepare for a meeting convened
V 5 Dipar it of Heathn €ad Homn ool CMH() 57 pes 30
y the, H Off e of Women’s Health (OWH) in August 2000 to discuss

,.-"
£~

alkaloids. Shortly before that meeting, FDA announced (65 FR 404/(4 J,)“( July 31,
2000&§ that it would again reopen the comment period for the T§|97 proposecf J@
m]@ from August 10, 2000 (the day after the OWH meeting) unt11 September

30, 2000. In that notice, we also announced the availability of a report on
v

Z"} ot
phenylpropanolé;nine d hemorrhagic stroke (Ref. 19). =4 s

4 {
v*‘%‘m

In April 2001, the /HHS?Office o% Inspector General issued a report entitled

.
Ter

(T

“Adverse Event Reporting For Dietary Supplements: An Inadequate Safety
Valve’ (Ref. 20) that assessed the effectiveness of th»ég FDA’s Adverse Event
Reporting System. This report found that adverse event reporting systems

typically detect only a small proportion of the events that actually occur.

(’”M‘"

Pf_l_ March 5, 2003 we pubhshed a notice in the Federal Reglster making -
avallable new mformatmn about dletary supplements containing ephedrine
alkaloids and requesting public commen,I/On the nevwfnformat/lx?)xjrecl/;t}d‘jczilrl.5 e o) se
regulation of these products (68 F R 110/417 {)I(/Iarch 5, 2003?3 We specifically S
sought comments on whether, in light of current information, we should
determine that dietary supplements containing ephedrine alkaloids are
adulterated because they present a significant or unreasonable risk of illness

- or injury under the conditions of use recommended or suggested in labeling

or under ordinary conditions of use if the labeling is silent. The notice also
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A
study was a report by the Southern C)alifornia Evidenced Based Practice Center

/

16
sought comment on a revised version of the warning statement first proposed
on June 4, 1997. The revised warning statement had two components, a short
warning that would be required to appear on the principal display panel (PDP)
and a longer warning that could appear elsewhere in labeling. The proposed

PDP warning stated that strokes, heart attacks, seizures, and death have been

reported after consumption of dietary supplements containing ephedrine

alkaloids and that the risks of adverse events increase with strenuous exercise

and with use of other stimulants, including caffeine. The longer proposed

warning included more detailed information about risks associated with the
use of the product and recommended that consumers avoid using the product

and/or consult a doctor under certain circumstances.

;oo
figrcf1 AVE2 P
In theﬂné/{fc,é, we asl%d for public comment on all additional evidence 3/C

S/ / e
developed since the publication of the June 69/1997 propoaeémlei’ One such

o LpUl) Corp . . <
(the RAND I‘ep&I};B‘I’RAN];), commissioned by the National Institutes of Health
. j -

(NIH) (Re/t;.§ 21 AZZ). RAND reviewed recent evidence on the risks and benefits

of ephedra and ephedrine? and found that dietary supplements containing

2 The RAND report uses the term “ephedra” to refer to ephedrine alkaloids from botanical
sources, whether or not they are contained in dietary supplements. RAND uses the term
“ephedrine” to refer to pharmaceutical sources of ephedrine. okt
+ ZRAND defined a%entinel event’hs 56356 That met all three of the following criteriay1) P ds {h
documentation of an adverse event that met the selection criteria; 2) documentation that the £
Person having the adverse event took an ephedra-containing supplement or ephedrine within
24 hours prior to the event (for cases of death, myocardial infarction [heart attack}, stroke,
or seizure); and, {3) documentation that alternative explanations for the adverse event were
investigated and were excluded with reasonable certainty. These criteria were subject to
procedures which included the following (among other procedures): medical record
documentation that an adverse event had occurred; documentation that the subject had
consumed ephedra or ephedrine within 24 hours prior to the adverse event, or that a

_ toxicological examination revealed ephedrine or one of its associated products in the blood

or urine. Cases with no such documentation were not reviewed further. For the Metabolife
cases, ephedra was assumed to have been used within the prior 24 hours for all but
psychiatric events. All cases of stroke that met the criterion of having consumed ephedra

or ephedrine within 24 hours were reviewed in more detail; to be classified as a “sentinel
event,” reports of thrombotic stroke needed to have an assessment for a hypercoagulable state
and vasculitis, reports of embolic stroke needed to have an embolic evaluation performed,
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ephedrine alkaloids are associated with higher risks of mild to moderate side
_~gffects such as heart palpitations, psychiatric effects, and upper gastrointestinal
effects, and symptoms of autonomic hyperactivity such as tremor and
insomnia, especially when they are taken with other stimulants. The RAND
report identified 21 “sentinel events” among the adverse event reports it
reviewed, including stroke, heart attack, and death.? RAND also found limited
evidence of an effect of ephedra on short-term weight loss. Furthermore, RAND
found limited evidence that synthetic ephedrine and caffeine in combination
have a short-term enhancement effect on athletic performance in certain
physical activities. RAND concluded that the scientific literature does not
support an effect of ephedrine alone on athletic performancé, and there were
no clinical trials on the effects of dietary supplements containing botanical
ephedrine alkaloids on athletic performance. One of the studies reviewed by H
““RAND, a study by Boozer, et al. (2002), though frequently relied on by the
dietary supplement industry to demonstrate the safety of ephedrine alkaloids,

raised additional concerns about the effects of dietary supplements containing

ephedrlne alkaloids on blood pressure. This evidence, discussed be}e%/
<¥ Jha s dicemen,
section V. B/Q hdded significantly to the evidence suggesting that dietary

supplements containing ephedrine alkaloids as currently marketed are

associated with unreasonable safety risks.

At about tl%e same time as we published the March{ 2603 Federal
100
Reglstéfﬁlotlce we issued warning letters to 26 firms for making

unsubstantiated clalms concerning the use of dietary supplements containing
ephedrine alkaloids to enhance athletic performance. We also issued warning

~

and reports of hemorrhagic stroke required an examination to assess structural problems with
the circulatory system of the brain.
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letters to firms promoting dietary supplements containing ephedrine alkaloids

~as alternatives to illicit street drugs.

In July 2003, GAO testified at a House Subcommittee hearing on issues
relating to dietary supplements containing ephedrine alkaloids. GAO’s
testimony discussed and updated some of its findings from its prior 1999
report on dietary supplements containing ephedrine alkaloids (Ref.
testimony provided new information, including an evaluation of Metabolife
Internatlon/gl_’ﬁ records of health-related calls from consumers of Metabolife
356 /(ﬁef 24) GAO noted that the types of adverse events identified in the
health-related call records from Metabolife International were consistent with
the types of adverse events reported to us, as well as with the scientifically
documented physiological effects of ephedrine alkaloids. GAO also noted that
despite the limited information contained in most of the call records, 14,684
call records contained reports of at least one adverse event among consumers
of Metabolife 356. The GAO testimony identified 92 serious events that
included heart attacks, strokes, seizures, and deaths and emphasized that these
findings were similar to other reviews of the call records, including those done
by Metabolife International and its consultants. The GAO testimony noted that,
in those call records where age was documented, many of the serious adverse
events occurred in relatively young consumers, with more than one-third being
under the age of 30. Furthermore, for those call records in which quantity of
use and/or frequency and duration of use were noted, most of the serious
adverse events occurred among Metabolife 356 users who used the product
within the recommended guidelines, i.e., they did not take more of the product

~=~ nor consume it for a longer period of time than the product label

recommended.
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\/a
D. Petitions Received Relating to Dietary Supplement Containing

———"

v et R | S

,,..Ephednne Alkalmds

We received three petitions relating to dietary supplements containing
ephedrine alkaloids. The first petition, dated August 27, 1998, was submitted

by the American Obesity Association and requested that we issue a final rule

on dietary supplements Containing ephedrine alkaloids that adopts the
regulations in the June & 1997 proposgéfr:ﬂb The second petition, dated

October 25, 2000, was filed jointly by the American Herbal Products
Association, the Consumer Healthcare Products Association, the National
Nutritional Foods Association, and the Utah Natural Products Alliance and
requested that we withdraw the remaining portions of our ]une £-1997 SiC
proposal and adopt and implement in its place an industry-developed standard

for the labeling and marketing of dietary supplements containing ephedrine

-~
alkaloids.

The third petition, dated September 5, 2001, was submitted by Public
Citizen. This petition requested that we declare dietary supplements
containing ephedrine alkaloids adulterated because they present a significant
or unreasonable risk of illness or injury under section 402(f) of the act and

SU N us.c, 331)

ban, all production and sales of these products under section 301(a)ﬂof the
act. The petition also requested that we issue an advisory to stop the use of
dietary supplements containing ephedrine alkaloids due to the established
risks of injury.

The information cited in support of this petition included:

e summaries of the updated numbers and types of adverse events reported

to us for ephedrine-alkaloid containing dietary supplements compared to the
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lower incidence of the same types of adverse events reported for all other
Mgiietary supplements;
| ®an FDA preliminary analysis of data collected by and purchased from
the Ar/nerican Association of Poison Control Centers (AAPCC) that showed an
increase in the number of ephedrine alkaloid-related AERS from 211 in 1997
to 407 in 1999; and
e adverse events reported to Public Citizen.

-~

The petition also cited the known pharmacological and toxicological

evidence of long-term benefits for the products.
We have considered the information submitted by these petitions, as well
as the comments received in response to these petitions and all other
~information in the docket. For the reasons summarized in section LA of this
document, we have concluded that dietary supplements containing ephedrine
alkaloids are adulterated.
II. Summary of Letters and Comments
We have received more than 48,000 Comments in three dockets pertaining
to ephedrine alkaloids, daéjfcelstnﬁgbefe}/ 95N—d30 420%N—1200 and 01P—
0396. These comments 1nclude all letters received pnor to the June @’1997
propolsﬂeé-ricﬂg, all comments received in response to Federal Register notices,
and all submissions related to public meetings pertaining to dietary
supplements containing ephedrine alkaloids. The 48,000 comments include
more than 41,000 form letters received in the 1997 docket. Many comments
submitted identical or nearly identical statements to more than one docket or
#in response to more than one Federal Register notice. Most of the comments

were submitted by individual consumers who use dietary supplements
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containing ephedrine alkaloids or by independent distributors of these
Amproducts. Other comments were received from persons who had, or who knew
| persons who had, suffered adverse events or who were reporting adverse

events associated with the use of an ephedrine alkaloid-containing dietary

supplement. The remaining comments included those submitted by medical

professionals, scientists, medical or scientific associations, State or local health

departments, government agencies, members of Congress, dietary supplement

manufacturer:, traditional Asian medicine practitioners and associations,

dietary supplement industry trade associations, public health associations, and

consumer groups.

The form letters, while not submitting substantive evidence or analyses,
expressed strong views about our regulation of these products. Most of these
letters opposed further federal regulation of dietary supplements containing

a >phedrine alkaloids. More than 13,000 comments opposed a ban of these
products and indicated that further restrictions on these products would
infringe on personal choice. Thousands of comments requested that FDA not
impose stricter regulations on dietary supplements containing ephedrine
alkaloids than those imposed on OTC drugs that contain synthetic ephedrine
alkaloids. Hundreds of comments requested that we not ban or reclassify
ephedra as a prescription drug because, they claimed, such action would result
in illegitimate profits for the pharmaceutical companies. Many expressed the
view that we should only ban supplements containing excessive amounts of
ephedrine alkaloids and those marketed to adolescents and children or to

others who may abuse and misuse these products.

o~ Some form letters supported further regulation of these dietary supplement

products. Several stated that dietary supplements containing ephedrine
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alkaloids are dangerous and asked us to ban them. Others requested that we

impose more stringent requirements such as mandatory warning labels and

&
7

maximum dosage levels. Thousands of form letters stated that DSHEA provides
us with the necessary authority to protect the public health and that we do
not need additional authority. Numerous comments criticized us for failing to
exercise the enforcement powers authorized by DSHEA. Numerous form letters
requested that ephedrine alkaloids be allowed for professional use by
traditional Asian medicine practitioners and dispensed by licensed health care
professionals.
We have also received approximately 2,500 individual comments that,
although not form letters, did not contain substantive information, analyses,
or data. Many of these individual comments raised the same issues as raised
in the form letters. Many comments were personal testimonials of how dietary
““*;upplements containing ephedrine alkaloids are effective for weight control,
improving stamina, or treating medical conditions, and should not be banned
or further restricted. Several comments stated that the *1)997 propos/ggfgl?e
lacked scientific basis and that there are many legltlmate studies that support
the responsible use of dietary supplements containing ephedrine alkaloids;
however, these comments did not submit any additional scientific evidence.
Others stated that dietary supplements containing ephedrine alkaloids are safe
when used appropriately. Others were personal testimonials of adverse events
related to these products that urged a ban or tighter restrictions of these

products. Some comments criticized the proposed label warning as too long

and ineffective.

o~ Other comments came from members of Congress, with many echoing the
»
issues raised by the form letters. Several Longressional representatives
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commented that Americans are increasingly turning to dietary supplements to
PR improve their health and that Congress passed DSHEA to ensure that these
{'products are regulated as foods rather than drugs. They cited our own
statements that DSHEA gives FDA sufficient authority to remove unsafe dietary
supplements from the market. Many urged us to ensure that there was ample
opportunity to submit scientific evidence related to dietary supplements
containing ephedrine alkaloids. Many urged us to base our decisions on sound
science and not rely too heavily on AERs. Some expressed concern about
alleged FDA bias against dietary supplements containing ephedri
Others passed on concerns expressed by constituents about adverse health
effects from these products. Several comments from members of Congress
expressed concern about consumers’ ability to read and properly use labels
and warnings.
~ Many of the substantive comments submitted data and other information
regarding the use of ephedrine alkaloids. Some comments contained legal
analyses of DSHEA and other provisions of the act. Many comments related
to provisions of the 1'697 progoggé—fa?l’é that were withdrawn in 2000 or that
have become moot as a result of the action taken in this final rule and,
therefore, do not require a response. Examples of moot issues are the proposed
prohibition on claims that encourage long-term use and the proposed label
statement that the product should not be used for more than 7 days. Other
comments addressed issues outside the scope of the rulemaking (e.g.,
comments about the diversion of ephedrine alkaloids for the illegal

manufacture of methamphetamine and methcathinone) and will also not be

= addressed in this document.
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A summary of all relevant comments and our responses to those comments
’Mfollow. To make it easier to identify comments and our responses, the word
“Comment,” in parentheses, will appear before the comment summary and the

word “Response,” in parentheses, will appear before our response. We have

also numbered each comment summary to help distinguish between different

mment summaries. The number assigned to each comment summary is

LALRALER - : A LAXAA D A - A A

purely for organizational purposes and does not signify the comments’ value
or importance or the order in which they were received.

III. Finding of Adulteration
A. What Does the Final Rule Do?

This final rule declares dietary supplements containing ephedrine
alkaloids to be adulterated under section 402(f)(1)(A) of the act. We have
mdetermined that these products 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 and
scientifically established pharmacology of ephedrine alkaloids, the peer-
reviewed scientific literature about the effects of ephedrine alkaloids,
published case reports of adverse events, and the adverse events reported to
us that have occurred in individuals using products containing ephedrine
alkaloids, particularly dietary supplements. We have concluded that dietary
supplements containing ephedrine alkaloids pose a risk of serious adverse
events, including heart attack, stroke, and death, and that these risks are
unreasonable in light of any benefits that may result from the use of these

# products under their labeled conditions of use, or under ordinary conditions
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of use if the labeling is silent. We are not addressing the issue of whether these

.. products present a “‘significant” risk under section 402(ﬂ(1)(A}’: gr e e

A

4 ‘
B. What products are covered?

" ot

This final rule applies to dietary supplements containing ephedrine
alkaloids, including, but not limited to, those from the botanical species
Ephedra sinica Stapf, Ephedra equisetina Bunge, Ephedra intermedia var.
tibetica Stapf, Ephedra distachya L., Sida cordifolia L. and Pinellia ternata
(Thunb.) Makino or their extracts. The ingredient sources of the ephedrine
alkaloids include raw botanicals and extracts from botanical sources. Although
synthetic ephedrine (in the form of ephedrine hydrochloride) has been found
in products labeled as dietary supplements, ephedrine hydrochloride was
approved for use as a human drug as early as the late 1940s and, to the best
of our knowledge there is no evidence that it was marketed prior to that time

. as a dietary supplement or food. Furthermore, ephedrine hydrochloride and
other synthetic sources of ephedrine cannot be dietary ingredients because they
are not constituents or extracts of a botanical, nor do they qualify as any other
type of dietary ingredient. For these reasons, products containing synthetic Céﬂb;s}g

ephedrine cannot be legally marketed as dietary supplemgx:jei(See sectionsj/ o« é"“( ﬂc
201(ff)(1) and 201(ff)(3)(B) of the act (21 U.S.C. 321(fﬂ(1)£ (f5(3)(B)). In October

2001, we brought a seizure action against $2.8 million worth of finished drug

products contamlng synthetic ephedrine hydrochloride that were labeled as

dietary supplements (Umted States v. 1009 Cases 1“7% ‘ola International AMP CWJ’( thebies

v bt IS from V.
II, No. 2:01CV - 820C (D. Utah filed Oct 22, 2001 As a result of this seizure, TN 1: 3;"0 ’
i VN
in 2002, the manufacturer signed a consent decree agreeing to the Ah Mm'*gf

——

~=condemnation and destruction of the seized products and prohibiting it from

manufacturing or distributing violative ephedrine hydrochloride products. In
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other actions, we have sent warning letters to multiple firms that were
Mmarketing products containing synthetic ephedrine alkaloids as dietary

7

supplements, resulting in the removal of the illegal products from the market.

The final rule does not apply to conventional food products that contain
ephedrine alkaloids. Substances intentionally added tq a con:?ntional food are
generally considered to be food additives under sectio;l 201(s) of the act {‘Z‘IQ" P Wwﬁtﬁ ,
MEphedrine alkaloids contained in conventional foods would C{L&rwlg'{_.
generally be considered unsafe food additives (see section 409 of th:/act ‘(21 :

U.S.C. 348)). A food that contains an unsafe food additive is adulterate(}! under
section 402(a)(2)(C) of the act GZ%LLSLMZLEJ(Z)(G)}?’M

This final rule also does not include OTC or prescription drugs that
contain ephedrine alkaloids. The use of ephedrine or pseudoephedrine for the
treatment of asthma, colds, allergies, or any other disease is beyond the scope

" of this final rule. Ephedrine is allowed as an active ingredient in oral OTC
bronchc?uj\dl‘i%s{(fgéuzeﬁi the tree.ltn?ent of medif:ally diagnose'd I?.ﬂﬂd
asthma (21 CFR 341.1Wsed within the established dosage limits and

when the product is labeled in accordance with the required statements

identity, indications, warnings, and directions for use found in 24
In the near future, we intend to propose revisions to § 341.76 to reflect cﬁrrent
scientific information about the risks of ephedrine. Both ephedrine (topical)

v
decongestants (2+€FR 341.20), when they are used wiihin the dosage limits
established by and labeled in accordance with ZléFR§4l.80. The topical use

and pseudoephedrine éoral) are permitted as active ingredients for use as nasal

of ephedrine will not be further discussed in this rule because it is not relevant

1o oral consumption of ephedrine in dietary supplements. The use of ephedrine

alkaloids in drug products is discussed in more detail beMn section V.B.?ﬁ o s dj;‘:"/‘
Sty
S

s
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Several Ephedra species (including those known as ma huang) have a long
_-Jistory of use in traditional Asian medicine. These products are beyond the
scope of this rule because they are not marketed as dietary supplements. The
use of ephedrine alkaloids in traditional Asian medicine is discussed in more
o s docomen f
detail be}ev(r in section V. B 'Ss Ac; we describe there, this rule does not change
how these products are regulated under the act.

(Comment 1) One comment stated that we coined the term “ephedrine
alkaloids” to improperly broaden the scope of the published scientific
literature and AERSs cited in the June 4/1997 propo%e(ép .rule. The comment
pointed out that ephedrine, pseudoephedrine and phenylpropanolamine (PPA)

2

are all different chemical entities and stated the opinion that only data on
v 0 Y ol
i o e i ik Ail'i('
ephedrine are relevant to thé proposﬂ : HERSS 7 .

Cnmenee”

(Response) Although we agree that the terms ephedrine, pseudoephedrine,
é’m‘and PPA refer to different chemical entities, we disagree with the rest of the
comment and its conclusions. The term ‘“ephedrine alkaloids” refers to a class
of naturally occurring compounds structurally related to ephec}rme and the

tnd

term has been used in that manner in the scientific literature (Refx 2 /5’1'26) We

/! Tl
bases” and “ephedrine type alkaloids,” to limit the scope of the 1997 proposeé

chose this particular term, rather than several alternatives, such as “Ephedra /

w6 to those compounds that are natural constituents of the aerial parts of ~

the Ephedra plant or other botanical sources of ephedrine and related @W&M; ”‘

alkaloids. We also deflned the term by listing the six principal natural W /(;)J

alkaloids in th(% 1=99‘7 ropos/eé-m'le and other FDA documents (Reg}/ <
lg}‘he ephedrine alkaloids in botanicals include l-ephedrine, d-

~= pseudoephedrine, I-norephedrine, I-methylephedrine, d-norpseudoephedrine,

d-methylpseudoephedrine, and minor related alkaloids. All of these
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compounds are pharmacologically active substances in the plant. Therefore,

we considered all of them in our evaluation of the ris};s associated with the

use of the botanical or extracts from the botapical, However, as discussed in P2/ Sp
I \S%:('f/m B’ﬁL\J/\/i(‘ f/’\(,ul"’)e’k;'f‘ \k
the response to comment 24 We recognize that there are some differences

between ephedrine and PPA.
.

o/
(Comment 2{) Several comments asked whether North American species
of Ephedra (e.g., Mormon Tea) are covered in this rulemaking.

(Response) Most North American species of Ephedra (e.g., Mormon tea)
Vs Aanrd 3

do not contain ephedrine alkaloids (Reﬁ\ 28){Ref-2). Nonetheless, any dietary Sre
supplement that contains ephedrine alkaloids from any botanical source,

including from a North American species of Ephedra, is subject to this

rulemaking.

IV. Legal Issues

1

A. What Is Our Legal Authority Under the Act?

We are 1ssu1ng this final regulg’uon under sections 402(ﬂ(1)(A) and 701(a)

% 4.5.C. 3#Ha) ol He ac For +he frilwuivig veasors
of the act BCthIl 402(f)(1)(A) deems a food to be adulterated ,.SZ;
If it is a dietary supplement or contains a dietary ingredient that ;}n comailes
(A) presents a significant or unreasonable risk of illness or injury unders %‘;
- — puele
s

(i)-conditions of use recommended or suggested in labeling, or
(ii) if no conditions of use are suggested or recommended in the labeling,
under ordinary conditions of use.
This regulation makes a finding that dietary supplements containing
ephedrine alkaloids are adulterated because they present an unreasonable risk
= within the meaning of section 402(ﬂ(1\}:‘() of the act. This finding is based on

our conclusion that the risks of these products outweigh their benefits. Our
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4 -/
legal interpretation of ‘“unreasonable risk’ is discussed in detail in section V.D. 4‘4 s Pﬂ/
decume,; T9E

wThis regulation does not address the meaning of “significant risk” or whether
dietary supplements containing ephedrine alkaloids present a significant risk

under section 402[ﬂ(1(A) of MQ act v

- fhe ¢
Sectlon 701(a) %%{}S‘ﬁ'mta’]{glves FDA authority to issue regulations

for the efficient enforcement of the act. We are using this rulemaking authority
for dietary supplements containing ephedrine alkaloids because Wﬁﬁ(zec o)
articulating a standard for unreasonable risk under 402(f)(1)(A) for the first
time and because it is more efficient to declare these products adulterated as

a category than to remove them from the market in individual enforcement

actions in which we would have to establish, for each individual product, that

they present a significant or unreasonable risk.
a00 % G d@‘[

Q-
The March F?Z%%Federﬁl-Regis(er’notice asked about the adequacy of @
}«\m‘\

FDA'’s authority to regulate dietary supplements containing ephedrine
alkaloids. More specifically, we sought comments on “what additional
legislative authorities, if any, would be necessary or appropriate to enable us

/L9 —/'
to address this issue most effectwelyt” 68 FR at 1042 ST

(Comment 3/) Many comments expressed the view that we already have
the authority we need to take action against dietary supplements containing
ephedrine alkaloids. These comments cited our authority to declare these
supplement products to be a significant or unreasonable risk or imminent
hazard under section 402(f)(1) of the act or to regulate the products as
containing a poisonous or deleterious substance that may render them
injurious to health under section 402(a) oﬁ,theﬂet? The comments differed as  epet' F*™" o

™ to whether we had the necessary evidence to utilize these provisions. Several
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comments opposed any additional authority and criticized us for allegedly not

~fully implementing the authority we already have.

(Response) We agree that we have the authority to take action against
dietary supplements that contain ephedrine alkaloids. All three authorities
mentioned by the comments are available to us when circumstances warrant.
In this instance, we have chosen to proceed under the adulteration standard
in section 402(f)(1)(A) of the act. We believe that we have sufficient evidence

to meet this stande}rd.

(Commen/t 43§In contrast, other comments stated that our legal authority
should be strengthened. Several comments expressed the view that DSHEA
needs to be amended because it cannot adequately protect public health. One
public interest group noted that our delay in acting reflects the difficulty we
encounter implementing DSHEA. Several comments offered suggestions for
amendments that would strengthen our legal authority, including mandatory
reporting of adverse events, certain sales restrictions (e.g., restricting sales to
behind the counter only, prohibiting sales to individuals under the age of 18),
special labeling requirements for dietary supplements containing ephedrine
alkaloids, registration and listing, premarket approval for safety and efficacy
(particularly for all new stimulants and steroid substitutes), and repeal of the
de novo review provision so that we would receive judicial deference on
adulteration issues. A few comments suggested that dietary supplements be
regulated as drugs. One comment suggested new legislation to classify dietary
supplements according to a risk-based regulatory scheme.

(Response) We must regulate dietary supplements under our existing

authority. Accordingly, we are unable to take action regarding suggestions for

amendments to DSHEA because any such amendments must result from
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Y . . : .
Fongressmnal action rather than rulemaking. Therefore, we are not addressing </ ., -

those suggestions in this rule.
-~

(Comment 5?’; One comment stated that conventional food safety standards,
i.e., the generally recognized as safe (GRAS) standard or the standard for FDA

approval as a food additive, do not apply to dietary ingredients.

P}5 : (tl,d'@’ Sf)(’u‘.,
(Response) We agree that the standards referred to in this comment do

not apply to dietary ingredients. Premarket approval is requ1red of substances

that are food additives as defined in section 201(s) of the act {—21’%3“8’6’32‘1@)7’ \3[:;;::13 St
Substances that would otherwise fall under the food additive definition but

are generally recognized as safe by experts are not food additives and do not

require premarket approval. Dietary ingredients contained in, or intended for

use in, a dietary supplement are explicitly excluded from the food additive
A

definition in section 201(s)(6) of thev/act. hereforer, neither the premarket jfz—
ré WEETT
approval regime for food additives nor the GRASystandard applies to dietary }: ot j""‘ ?, z
r’, én gut&.
ingredients. We are instead basing this final rule on the dietary supplement pD/O?‘?

adulteration standard set forth in section 402(f)(1)(A) of the act.

(Comment 6{) One comment stated we are violating the First Amendment
of the U.S. Constitution and the Administrative Procedure Act (APA) by
requiring a much higher standard of safety for dietary supplements than for
conventional foods. Another comment also raised concerns about the First
Amendment limits of FDA’s authority to regulate dietary supplements

containing ephedrine alkaloids.

(Response) We disagree with these comments. There are a number of
#different safety standards for foods (see, e.g., section 402(a)(1) and secueﬁ-g/

402(a)(2)(C) of the act), and whether these standards are higher or lower than
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the “significant or unreasonable risk’ standard for dietary supplements in
wgection 402(f)(1)(A) of the act is not relevant to the legal sufficiency of this
* rule. To the extent that we regulate dietary supplements and conventional
foods differently, these differences are justified by the differences in the
statutory provisions that apply to these two categories of products. Although
some parts of the act apply to both dietary supplements and conventional
foods, other provisions apply only to one or the other. Where Congress
expressly provided for dietary supplements to be subject to a requirement or
standard that does not apply to conventional foods, we may implement that
provision without violating the APA. Further, this final rule does not violate
the First Amendment. This rule does not restrict speech; rather, it makes a
finding of adulteration that results in a prohibition on the distribution and sale

of a product that presents unreasonable health risks. Such restrictions on
Voo
““purely commercial, nor@xpressive conduct are not subject to First

Amendment scrutiny. See, e.g., United States v. O’Brien, 391 U.S. 367, 376
(1968). r
o

(Comment 7/) Several comments expressed the view that these products
should be regulated as drugs under our existing authority. Some comments
stated that we should make these products available only by prescription,
arguing that the potential health hazards associated with dietary supplements
containing ephedrine alkaloids are too serious for OTC use and that restricting
access by requiring a prescription would insert trained medical professionals
into a case-by-case decision on the appropriateness of these products to an

individual consumer. Further, one comment recommended that if the

~= frequency of adverse events under prescription status does not improve, more
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restrictive action should be implemented, including the withdrawal of all

mproducts containing ephedrine alkaloids from the market.

(Response) We do not agree that all dietary supplements containing
ephedrine alkaloids may be regulated as drugs under our existing authority.
Products are drugs only if }hey meet the definition of drug in section 201(g)(1)
of the act %&G——Sz-l-(-g«}éﬂ? Products containing ephedrine alkaloids are S
regulated as drugs if they are intended to be used in the diagnosis, cure,
mitigation, treatment, or prevention of disease (section 201(g)(1)(B) of the act).
Without evidence of intended use for such purposes, the product is not a drug
under the act. Some dietary supplements containing ephedrine alkaloids are
promoted for disease uses, e.g., to treat obesity. In such instances, we can and
have taken action against certain dietary supplement products as drugs. Under
the act, considerations such as potential risks to health, need for medical

““supervision, and pharmacology of a product that meets the dietary supplement

definition are not by themselves sufficient to subject the product to regulation

as a drug.

To the extent that comments suggest that these products could somehow
remain dietary supplements but be available only by prescription, we note that
we do not have authority to take such action. The act gives us the authority
to restrict drugs and devices to prescription use; it does not give us the

authority to restrict dietary supplements to prescription use.

(Comment/ng One comment stated that the generally accepted definition
of safety for a drug, i.e., a low incidence of adverse reactions or significant
side effects under appropriate conditions of use, and a low potential for harm,

#~which might result from abuse situations, is equally applicable to dietary

v/
supplements or food. (Response) We do not agree that the safety standards for
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drugs apply to dietary supplements or other foods. As explamed(al%’wpD dietary
supplements are not drugs unless they meet the definition of drug in section
201(g)(1) of the act. The same is true for conventional foods. We are basing
this final rule on the dietary supplement adulteration standard set forth in
section 402(f)(1)(A) of the act. The adulteration standard for dietary
supplements set forth in section 402(f)(1)(A) of the act implies a risk-benefit
calculus. ng/lj we agso 2}23%0&& g%zt)?gegt;v }g%%tlﬁ an the chg evaluation
process (see 21 C.fijL 312.21(c), 314. 50((;)(5)(v111] 330. 10(a)(4)) the act creates

different evidentiary standards for dietary supplenﬂfents and drugs. Therefore,

we are not applying the drug safety standard to dietary supplements.

B. Do the Ephedrine Alkaloid-Containing Products Covered by this Rule Fall
Within the Definition of Dietary Supplement Under the Act?

A threshold issue is whether the products covered by this rule meet the

o
definition of a dietary supplement under section 201(ff) (l)’f/the act.

{emﬁ

(Comment 9) One comment from a State department of health stated the
opinion that dietary supplements containing ephedrine alkaloids present
significant risks when they are consumed as a regular part of the diet and do
not fall within section 201(ff)(1) of the act. The comment explained that
because these products cannot be used on a daily basis without presenting
significant risks they cannot be “intended to supplement the diet”’ and are not
dietary supplements within the meaning of the act. A related comment
expressed the opinion that, for a substance to be a dietary supplement, it must
be proven that the human body needs the substance to establish a need for
supplementation.

(Response) We agree with these comments in part and disagree in part.

We agree that dietary supplements containing ephedrine alkaloids present a

/
v
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risk when consumed as a regular part of the diet; as discussed in section V.B.
_-0f this document, they present a risk to some users even when consumed
occasionally. We do not agree, however, that dietary supplements containing
botanical ephedrine alkaloids do not fall within the definition of a dietary
supplement in section 201(ff) of the act. Section 201(ff)(1) of the act, added
by DSHEA, provides, in part, that the term “dietary supplement” means a
product “intended to supplement the diet”” that bears or contains one or more
dietary ingredients. Among the dietary ingredients listed in section 201(ff)(1)
of the act are herbs and other botanicals. Therefore, botanical sources of
ephedrine alkaloids, such as Ephedra sinica Stapf and the other botanicals
described in section III.B. of this document, are dietary ingredients. Further,
we do not agree that the phrase “intended to supplement the diet” authorizes
the exclusion of a product from the dietary supplement definition solely on
““the basis of risk. Given the explicit references to risk in section 402 of the
act and the inclusion of botanicals as a category of dietary ingredients in
section 201(ff)(1) of the act, it seems clear that Congress intended us to regulate
botanical products as dietary supplements (provided that they are not drugs

and otherwise meet the dietary supplement definition) and to evaluate their

risks under the adulteration provisions in section 402 of the act.

We also do not agree that, under the dietary supplement definition, it must
be proven that the human body needs a particular substance to establish a need
for supplementation. Under DSHEA, a substance does not necessarily have to
be shown to be essential to human nutrition to be marketed as a dietary
supplement. Although no provision in the act or legislative history directly

~~ addresses this issue, section 201(ff) of the act lists classes of dietary ingredients

(e.g., botanicals) that are not essential for growth or to maintain good health
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(Ref. 28). The fact that Congress classified such substances as dietary
_ingredients is clear evidence that Congress did not intend to limit dietary

ingredients to substances that have been deemed to be essential in human

nutrition. /o

(Comment 1(;3 Several comments, including one from an industry medical
consultant, stated that herbal products should not be regulated under DSHEA
because they have physiologic effects and significant potential for toxicity. The

comment encouraged us to work with industry to establish an appropriate

regulatory category for botanicals.

(Response) Under the act (as amended by DSHEA), botanicals can be
marketed as dietary supplements provided that they otherwise meet the dietary
supplement definition, and are safe and properly labeled. If botanicals meet
_ the drug definition in section 201(g) of the act, they ar ;;) fperly regulated
- as drugs. In this regard, we published a final rule;l on “Addltlonal Criteria and
Procedures for Classifying Over-the-Counter Drugs as Generally Recogni;ed as
Safe and Effective and Not Misbranded” (67 g R 30605(%/anuary 23, 2002?5. This
rule defines the term ‘“botanical drug substance” and explains how to submit
a time and extent application to request that a bgtanical drug substance be
included in an OTC drug monograph (see {MEFR%M.M). In addition, we
recognize, and are addressing, the current need for guidance for manufacturers
seeking to develop botanicals as either OTC or prescription drug products
under the applicable statutory and regulatory requirements. éee Guidance for o o

Industry: Botanical Drug Products (Draft Guidance) (August 2000) (available — Zlech@ <
V7 N toe 8 i
at http://www.fda.gov/cder/guidance/1221dft. pdﬁ / . ©

o "%i‘é e
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C. Administrath? Procedures
</

o~ (Comment 11/:) Several comments stated that it is premature to request
comments on whether dietary supplements containing ephedrine alkaloids
present a significant or unreasonable risk before we define that standard. These
comments urged us to undertake a rulemaking, or a guidance document, on
this new standard so that it can be applied in the future to all dietary
supplements posing health concerns. One comment suggested that defining
“significant or unreasonable risk” may require new legislation.
¢ s

(Response) We do not agree that we must define the/, “‘unreasonable risk’
standard through regulation or guidance before taking action against dietary
supplements cbntaining ephedrine alkaloids based upon this standard. An
agency may interpret a statutory provision through rulemaking or case-by-case
adjudication}?l?q@@?henery, 332U.S. 194 (1947). We conclude, based upon

] . . . . l/ )_(} J-J/JS ‘C/dl,'b‘/)';e’ﬁf‘ ..
available evidence discussed in section Vi that dietary supplements containing

ephedrine alkaloids present an unreasonable risk of illness or injury because
their risks outweigh their benefits, and that these products are therefore

adulterated under section 402(f)(1)(A) of the act. We are using our general

Vo of
1 SSYR. o \
rulemaking authority to premulgateTegulations for the efficient enforcement  P/. lan 5.
) v C fard Nl
of the act (section 701(a) of the act {24-5-5:6-371{a}J to issue a regulation 2=

applying the standard in the context of a particular category of dietary
supplements#\hose that contain botanical ephedrine alkaloids. We are not S
required to issue a separate rule or gunidance defining the 402(f)(1)(A) standard
before issuing such a regulation. Similarly, lack of a regulation or guidance
. nerHier S . . o[ M
defining the standardﬂdoesqmt preventius from taking enforcement action ; AL (el
, o PL :
~~ against dietary supplements that present an ‘‘unreasonable risk,” nor is few | 2=

A
legislation necessary for us to interpret the meaning of “unreasonable risk.”
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If Congress has clearly spoken to a question of statutory interpretation, the

~agency charged with administering the statute must implement the

Ty per T.Chay
unambiguous intent of Congress (‘“Chevron step one”)j(Chevron v. Natural I=3~ FC:{
. 3 e
Resource Defense Council, 467 U.S. 837, 842-;43 (1984)) If a statute is silent e

or ambiguous on the question, however, the agency may interpret the

ambiguous provision (““Chevron step two”)}Id. at 843;?4. When such SE
administrative interpretations are made through rulemaking, they will be

upheld as long as they are reasonable and consistent with the statute’s purpose

and legislative h}%tory/(Chnstensen v. Harris County, 529 U.S. 576, 587 (2000);
1C -
Chevmn v, FERC 193 F. Supp 2d 54, 68 (D.D.C. 2002). As discussed in the -

T sk Cheny "‘ D j» 7. ) g Hus C‘Q(«un")b'd"
response to comment 59, we have concluded under Chevron step one that the

L

phrase ‘““unreasonable risk” clearly directs FDA to conduct a risk-benefit
analysis. Even if a court were to find that phrase ambiguous, however, our
interpretation is reasonable under Chevron step two.

(Comment 1.’55 Several comments urged us not to act against all dietary
supplements containing ephedrine alkaloids because all such products are
different and must be considered individually. The comments cited differences
in dosages, formulations, labeling, etc. across products and, thus, each product = %~
must be analyzed on its own merits. One industry comment argued that we

exceeded our statutory authority in trying to regulate all dietary supplements

containing ephedrine alkaloids through notice and comment rulemaking.

(Response) We do not agree that we may not regulate the entire category
of dietary supplements containing ephedrine alkaloids through rulemaking. We
recognize that there are differences between different dietary supplements
#™ containing ephedrine alkaloids. However, we conclude, based on available

science, that all dietary supplements containing ephedrine alkaloids present
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an unreasonable risk of illness or injury, regardless of how they are formulated
~0r labeled, because the risks outweigh any benefits that may result from use
| of the products. Therefore, we may issue a rule finding the entire class of

products adulterated.

(Comment 13) A few comments noted that we bear the burden of proof

to show dietary supplements are adulterated under section 402(f)(1) of the act.

(Response) We agree with this comment. Section 402(f)(1) of the act clearly
states that in any proceeding under that provision, “the United States shall
bear the burden on each element to show that a dietary supplement is

adulterated.” We have met that burden in this rulemaking.

4

(Comment 14/ Several comments discussed our ability to declare dietary
supplements containing ephedrine alkaloids an imminent hazard under section

S
402(f)(1)(C) of the act.
:m'
(Response) We are not addresging these comments because we have chosen

\//
to proceed under section 402(ﬂ(1)(A) ¢ fr‘ﬁhd b Qj

(Comment 153/ One industry comment stressed that comments to the ﬂQT}/ e 994

proposed—w{%/ may not be used to authorize other final regulations. The
comment expressed concern that comments to a proposed warning statement

would be used as a basis for another FDA action to regulate these supplements.

(Response) We disagree with this comment. FDA may issue this final
regulation based on a finding that dietary supplements containing ephedrine

alkaloids are adulterated because they present an unreasonable risk under
Q_/
section 402(f)(1)(A} of the act. TheAPA requires agencies to provide the public é‘-l—g

with notice and an opportunity for comment before issuing a new regulatlon)*’(

f?‘"’(ﬁ Q/ ’/ Q 2 . . . v . .
“5US.C. 8§ 553(}))'@(0) n keeping with this requirement, a final rule may differ
/\ ’

e
from a proposed rule if the final rule is a “logical outgrowth’ of a proposed
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L/ Fie ¢ {"CL{ s /']jf/:s:ejé(’ Ci(fl({.i
rule/@mal] Refiner Lead Phase-Down Task Force v. EPA, 705 F.2d 506, 547 a5
P

~(D.C. Cir. 1983) The inquiry into whether a final rule is a logical outgrowth
of the proposed rule is often stated as whether the regulated party “should
have anticipated that such a requirement might be imposedT(Sma]] Refiner,
705 F.2d at 54§ Agencies ‘“‘undoubtedly have authority to promulgate a final
rule that differs in some particulars from its proposed rule* * * Ya] contrary
rule would lead to the absurdity that”%?.%?f{he agency can learn from the
comments on its proposals only at the peril of starting a new procedural round V(

Y o Tolernmtiove SKPQ
of commentaryf”’(Sma]] Refiner, 705 F.2d at 546—47 (quotmg It Harvester P e ch

HGJM
Co. v. Ruckelshaus, 478 F.2d 615, 632 n.51 (D.C. Cir. 1973)} ). The D.C. Circuit / chan
has also stated: ‘““The APA notice requirement is satisfied if the notice fairly
apprises interested person of the subjects and issues the agency is considering;

%he notice need not specifically ldentlfy eve B;premse proposal which [the

?/ hem i€ N L »e itk an /. Jhre /:cvj""’ﬁ" ri:(_.
““agency] may adopt as a final rule ”’(Ch@m- ) aste Mfrs V. EPA 870 F.2d 177, £ dec .
Lot Gy 199

203 (}989) (quotmg United Steelworkers of Am. v. Schuylkill Metals, 828 F.2d

314, 31?(5th Cir. 1987) (internal citations omitted) / Sie
gjzlﬂ'e/ v Q. .
Our 1997 proposeimié, along with our March 5 2003 Federal Registéer (/4
FIOLI &S
notice, provided a sufficient basis to allow the public to anticipate our actions __ LA (v {>\

in this final rule. Through our proposed actions on dietary supplements
containing ephedrine alkaloids, the public was properly notified of the
possibility that we would find such products to be adulterated under section

402(f)(1)(A) of the act. In fact, our March 2003 Wtwe&ﬁ&ﬁ" ?{w
ale

M pecifically asked for comment on whether dietary supplements gl‘:{/
containing ephedrine alkaloids present a significant or unreasonable risk under
«~~ section 402(f)(1)(A) of the act. We also sought comment on new evidence

concerning the safety of dietary supplements containing ephedrine alkaloids
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(68 FR 10417 at 10420). In addition, the restriction on ephedrine alkaloid/
~Stimulant combinations proposed in 1997, which was unaffected by the 2000

netice of partial withdrawa was based in part on a finding of adulteration

under section 402(f)(1)(A) of the actLLZ FR 30678 at 3069@ Though we did

not specifically propose to codify a finding of adulteratioa based on significant

or unreasonable risk in the March 2003 Federal-Registér notice, it was clear

that we were contemplating the possibility that dietary supplements containing

ephedrine alkaloids were adulterated under section 402(f)(1)(A) of the act.

Courts have upheld final rules that contained new elements when the public

was made aware that the agency was contemplatmg such a change. é

b W -
j;&,(b& QMWM 870 F. Zd,aﬂtz‘Z/OZ-—(% Furthermore, pz Fre0

el WE recelved several comments regarding the possibility of a fmdlng that all C/;‘;/j
' i
,,3 dietary supplements containing ephedrine alkaloids would be deemed O

2
#3dulterated under section 402(f)(1)(A) of the act. Though not determinative of

logical outgrowth in and of themselves, comments on the issue are ev1dence

that the pubhc received adequate notice of our final rule (Shell 011%50 F. Zd 74// i e
af; 757\{B se(g upgg ourﬁie@ﬁhmt request for comments on the adulteration issue AV

in our /(Z/(f’ ég /I;o{me our reference to the section 402(f){1)(A) /adult\é/ratdfoﬁ/ﬁ

standard as a basis for our, TE)]97 proposeﬁg:u.le, and the fact that a number

of parties commented on whether dietary supplements containing ephedrine

alkaloids present a significant or unreasonable risk, there was adequate notice
to the public of our actions in this final rule.
(Comment 163/Several comments cited language in section 402(f)(1) of the
act providing that courts must review any determination under section
~= 402(f)(1) of the act de novo and further stated that we would not get judicial

deference in any court review. The comments argued that, under this
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provision, it would make no difference whether we brought our case initially
Mm court or whether we proceeded through rulemaking that was subsequently
challenged in court. One trade association noted that such de novo review is
a novel approach in that usually a court would just review the administrative

record.

(Response) Section 402(f)(1) of the act states that a court will decide any

issue under that paragraph on a de novo basis. We agree that the de novo

standard of review applies to our factual findings under section 402(f)(1) of ., ¢
Z(' _) )’J‘ '/"/1 Efé )
the act, but do not agree that it applies to our conclusion under Chevron that r e

St s—T

¢ £ s c/guvme,\f
‘“unreasonable risk’” means a risk-benefit analysis (see section V.D. 1) This

o F #zz et

interpretation of the de novo provision of section 402(ﬂ(1) Is consistent with

case law on the Toxic Substances Control Act (TSCA), which contains an

unreasonable risk standard coupled with a “substantial evidence” standard of

review, analogous to the act’s unreasonable risk standard Coupled with a de
/h S, 4.&5 B2AD J;:C szr
novo standard of review. In Chemm] MM Asseeraﬁe%? v. EPA, 859

F.2d 977 (D.C. Cir. 1988), the D. C Circuit distinguished the Envirenmental
Pwiecuﬂnégeae—y%(EPA)’Tegal 1nterpretat10n of unreasonable risk, which P’U“‘ Wy

, pndes S A, e V. HMibeal Rescows Defere Covxdf dmee(( se.
0/ I‘BCEIVGd hevron e erenge, from its burden of showing with ° substantlai -

Ll ? A0
R ev1dence in the Tecord that it has met the standard. The court stated: “This 31 A1 79
>

fairly rigorous standard of record l;‘eiview should not...be confused with the
*

A,
@59 F.2d at 999 Thus, the court in Chenuca] s ";‘g A

*
substantive stagjtory standard...:
A@mfa&fm‘e{s held that the ‘““substantial evidence” standard of record review

applied to the factual basis of EPA’s decision but not to its interpretation of
' Y

the statutory standard. In applying Chevroz}, we have concluded that Congress

~ unambiguously intended that unreasonable risk entails a risk-benefit calculus.

If a court were to find the phrase ‘““unreasonable risk’” ambiguous, however,
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our interpretation of unreasonable risk as meaning a risk-benefit calculus

/) "lf/k' ‘
~should receive Chevron (% erence hke EPA’s interpretation of the statutory

nies, £ -
standard in Chemwaal Maéufactu?'eﬂ’ The requirement for de novo review

should be apphed only to the factual basis of FDA’s determination.

Regardless of which standard applies, however, our determination that
dietary supplements containing ephedrine alkaloids present an unreasonable
risk under section 402(f)(1)(A) of the act should be sustained by a court. Qur
conclusion that ‘“unreasonable risk’ entails a risk-benefit analysis is consistent
with the express intent of Congress. The scientific evidence regarding the
pharmacology of products containing ephedrine alkaloids, clinical studies
showing that these products raise blood pressure, published case reports, and
AERs, when compared with the evidence regarding the very modest benefits
conferred by these supplements, forms a strong factual basis for finding that
the known and reasonably likely risks of dietary supplements containing
ephedrine alkaloids outweigh the known and reasonably likely benefits of
these products. Therefore, dietary supplements containing ephedrine alkaloids
present an unreasonable risk of injury or illness under section 402(f)(1)(A) of

the act.

(Comment 17,}/ One comment submitted by a trade association noted that,
before requesting the Department of Justice to take any civil action against
dietary supplements containing ephedrine alkaloids, we must give appropriate
notice and opportunity to present oral and written arguments at least 10 days
prior to the request.

(Response) We agree with this comment in part and disagree in part.

™ Section 402(1)(2) of the act provides that “the person against whom such

proceeding would be initiated’”” must be given notice and the opportunity to
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present views, orally and in writing, 10 days before we report a violation of
section 402(f)(1)(A) of the act (the “significant or unreasonable risk” provision)
to the Department of Justice for a civil proceeding. By the plain language of
this provision, it applies to proceedings against persons, not to proceedings
against products. Thus, the requirement applies to injunction actions, which
are brought against a corporate or individual person, but not to seizures, which
are brought against a product. Therefore, if we were to refer a seizure of dietary
supplements containing ephedrine alkaloids to the Department of Justice, the
notice requirement would not apply. We further note that the current

proceeding is a rulemaking, not a civil action being referred to the Department

of Justice, and therefore the 10-day notice requirement does not apply. >
o &
(Comment 183/ One industry comment stated that the stringent 30-day time l'fd/"“l vi:yé
Cre

frap€ allowed for comments in response to the March 2003 Federa}—Reglgrfe‘r el o

Mhotice did not provide the industry with a fair opportunity to review the
administrative record and fairly respond to “any alleged new evidence and
analyses” by FDA. This comment urged us to allow for a comment period of
180 days. The comment stated that this procedural lapse would render the

entire rulemaking process arbitrary and capricious.

(Response) We disagree with this comment. We believe that the 30-day
comment period on the March 2003 Eedenal&egwtz;'/ notice provided
interested persons with an adequate opportunity for review and comment. The
information placed in the public docket at that t}me was limited, consisting
of the RAND report plus six recent studies. ”LhéQA/PA requires only that an e
agency ‘‘give interested persons an opportunity to participate in the rulemaking

™ through submission of written data, views, or arguments * * *” This

opportunity to participate is all that the APA requires. There is no statutory
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requirement concerning how many days we must allow for comment, nor is

_~there a requirement that we extend the comment period at the request of an Jor S
# B sl ¢
interested persoru@ee Phillips Petroleum Co. v. EPA, 803 F.2d 545, 559 (10th C"}{i ,(gj;}é’

\v" % {J
Cir. 19867/) Moreover, given that we first opened a docket on the issue of dietary o0
’ > _H

supplements containing ephedrine alkaloids in 1995 and sought comments on / 5""%}?
HVS d(aéulog,? 7[ / < . )

this issue several times between then and 2003 (see section I.(;),O {xere has been’ = |

ample opportunity for all those interested to submit information and views.

V. Scientific Evaluation

A. How Did We Evaluate the Evidence?

To determine whether a dietary supplement presents an unreasonable risk
of illness or injury, the agency performs a risk/benefit analysis to ascertain

whether the risks of the product outweigh its benefits.

The risks and benefits of a dietary supplement must be evaluated in light ‘i;
of the claims and directions for use in the product’s labeling or, if the labeling |
is silent, under ordinary conditions of use (section 402(f)(1)(A) of the act).
Labeling claims for dietary supplements must be substantiated. Unless the
manufacturer has substantiation that a labeling claim promoting a dietary
supplement for a purported benefit is truthful and non-misleading, the claim )/ v
misbrands the product éée section 03(a)(1)2;1d 403(r)(t‘3ﬁ)f the act {%T—H—-Syc,/ 6/
343(@1}(&—)*@{6)? We note that the standards for substantiating the efficacy of
a drug for a labeled indication (i.e., the generally recognized as effective
(GRAE) standard for OTC monograph ingredients and the substantial evidence
standard for new drugs) do not apply to dietary supplements.

Substantiation of a benefit may not be necessary to lawfully market a

7 dietary supplement if its labeling does not include a claim, and the product

poses little or no risk. In weighing risks and benefits to determine whether
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dietary supplements containing ephedrine alkaloids present an unreasonable
~risk under section 402(ﬂ(1)(A/)’, éireuconlsﬁicéi‘ed only known and reasonably
likely benefits, not speculative benefits. A reasonably likely benefit is one that
is supported by a meaningful totality of the evidence, given the current state
of scientific knowledge, though the evidence need not necessarily meet the

approval standard for a prescription drug.

Although Congress placed the burden on FDA to show ‘“‘unreasonable

risk,” once a danger is identified, we do not believe that Congress intended

us to delay action until double-blind, placebo-controlled clinical studies could

be conducted or that no action be taken if such clinical studies are infeasible

or unethical (see the response to comment %)%h‘ﬁ% ss,u(({ﬁ‘£§yt):g1/§ies are the jrfwfd g/

“gold standard” for determining effectiveness, they are not always available

for dietary supplements because DSHEA does not require companies to
ﬁmxconduct such studies before marketing a dietary supplement. DSHEA also does
not require pos@arketing safety and adverse event reporting from dietary
supplement manufacturers. Accordingly, FDA is relying on the available
scientific data and literature to support its conclusion that dietary supplements
containing ephedrine alkaloids present an “unreasonable risk.” The
government’s burden of proof for “unreasonable risk” can be met with any

science-based evidence of risk and does not require a showing that the

substance has actually caused harm in particular cases.

For example, there is clear scientific evidence that a sustained increasy
in blood pressure increases the risks of cardiovascular disease (Rei/’.\s&féygo). S‘PFM@
Thus, a dietary supplement that caused a sustained rise in blood pressure
™ across the population would increase the risk of cardiovascular events

including stroke, heart attack, or death to that population. Even risks that may
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not be detectable in small studies or studies of short duration (which are not
ﬁ_,designed to detect such risks at a statistically significant level) could, over
| time, and on a population-wide basis, result in thousands of adverse health

events.

In making a determination, we consider studies using closely related
products. In considering the risks of a product, such as dietary supplements
containing ephedrine alkaloids, it is appropriate to consider the safety of
closely related products, such as those with the same active ingredient (e.g.,
synthetic ephedrine products) or closely related ingredients (such as other
sympathomimetics) because we would expect that dietary supplements
containing ephedrine alkaloids will exhibit pharmacological effects similar to
those other products and, therefore, pose similar risks. It is more difficult to
extrapolate conclusions regarding the benefits between an ephedrine drug

mproduct and a dietary supplement containing ephedrine alkaloids since the
ephedrine drug product is a well-defined product with a known dose of
ephedrine, while in the latter there is a complex mixture with;(%/ossiblyagn S
unknown quantity of ephedrine plus other ephedrine alkaloids, and sometimes
other active ingredients, many of which may not be fully characterized. We
would need to know how the two products compare with regard to systemic
delivery of ephedrine (e.g., the pharmacokinetics profile) to make any
judgments about comparable benefits of the two products. If ephedrine
pharmacokinetics were the same in a synthetic and plant-derived product and
there were no ingredients or components other than ephedrine, one might
conclude that the plant-derived and synthetic products would behave

~= similarly. In actual fact, that is not the case because plant derived ephedra

products contain other ephedrine alkaloids in addition to ephedrine itself (e.g.
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pseudoephedrine, methylephedrine, and others listed in section 1.1/31). Moreover, =C
if there were other active and inactive ingredients in the plant-derived product,

their properties would need to be explored.

In evaluating whether dietary supplements containing ephedrine alkaloids
present an unreasonable risk, we looked at the seriousness of the risks and
the quality and persuasiveness of the totality of the evidence to support the
presence of those risks. We then weighed the risks against the importance of
the benefits and the quality and persuasiveness of the totality of the evidence
to support the existence of those benefits. We give more weight to benefits
that improve health outcomes, especially in the long term, than to benefits that
are temporary or rely on subjective measures such as feeling or looking better.
For example, sustained, long-term weight loss in an obese or overweight person
is a much more important benefit than short-term weight loss because long-

“term weight loss in these individuals reduces the risk of serious morbidity and

mortality (e.g., heart attacks and strokes), while short-term weight loss does
not.

o {1 4.}\,4 < d ¢ umﬁmf"

¢ -

In sections V.B},/ C?,/ and I% below, we describe the evidence FDA evaluated N /
to reach its determination that dietary supplements containing ephedrine

alkaloids present an unreasonable risk of illness or injury.

(Comment 19) Many comments stated that any assessment of unreasonable
risk must be based on sound science. Several comments stated that a
conclusion about the safety and efficacy of dietary supplements containing
ephedrine alkaloids is premature and that additional prospective or
retrospective case controlled studies are needed to determine causality. A few
~ comments recommended that FDA, NIH, or other parts of the federal

government conduct such research to address unresolved issues of causation.
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Another trade association urged the government to collaborate with industry
_to design future controlled studies. Several of these comments cited RAND in
support of the need for further research. Several comments noted that the
National Center for Complementary and Alternative Medicine/NIH Working
Group evaluated the RAND report and suggested a multi-site case-control study
to assess the risks assomated with these products, e}?lthough it stated that such

a study would take 4 years and cost $2-%4 million’ per year (Ref. 31). il CAA

In contrast, several comments asserted that conducting clinical trials of
ephedrine alkaloids would be unethical in light of the risks to the human
subjects. A professional association stated that FDA regulations that govern
drug development and approval would not allow such research, given the
absence of information to suggest a benefit that would outweigh the risks. A
few comments suggested that any study that could be approved by a human
subjects committee would be required to exclude patients at risk and therefore,
would not be useful in evaluating risk when the products are taken by the
general population without medical supervision. Other comments expressed
concern that the additional research recommended by RAND would delay

efforts or render it virtually impossible to safeguard public health.

(Response) We recognize the value of properly conducted clinical trials
to answer questions regarding the safety and effectiveness of FDA-regulated
products. It is not clear, however, that clinical trials to evaluate the adverse
effects of ephedrine alkaloids can be conducted. It would not be ethical to
study the arrhythmogenic potential of ephedrine alkaloids in patients with
coronary artery disease, the adverse effects of ephedrine alkaloids in people

«~with heart failure, or the consequences of raising blood pressure in various

populations. Moreover, there is now sufficient evidence, generated through
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multiple sources, including clinical trials, published literature, and other
Mjnformation, to reach the conclusion that dietary supplements containing
ephedrine alkaloids have effects on blood pressure and other pharmacological
risks that predict adverse effects in users. After considering the best available
information, we conclude that these products present an unreasonable risk
because the benefits that may result from use of these products are outwelghed -
p dfic dlée rrw',v(
by the risks associated with such use@ee discussion in section V.D ﬂhel—ew
Because of the nature of these risks, we do not believe it is appropriate to
delay action until further clinical studies can be conducted to evaluate the
safety of dietary supplements containing ephedrine alkaloids in the general
population. We would, however, support the conduct of clinical investigations
(carried out under the Investigational New Drug (IND) regulations with careful
screening to exclude subjects at risk and careful safety monitoring during the
“"rials) that examine the safety and efficacy of ephedrine alkaloids, with or
without caffeine, as drugs such as for the treatment of obesity (see 21 CQFQ/

, U)Vb,

part 312).

(Comment 20) Two comments stated that there is an accepted scientific
methodology for determining whether, and at what level, a food additive,
dietary ingredient, OTC or prescription drug, or biologic may be hazardous
to human health. The stated components of this methodology include reviews
off{ Lhe e);?fstgg ¥sévi)entlflc literature on the substance, to determine what is
known about the substance’s risk, particularly at the levels to be used in a
product; ’:2) clinical studies involving the substance;(é) available animal studies
on the sui)stance and, if necessary, the conduct of additional studies; and(zl)

~~adverse event reports caused by the substance. In addition, the methodology

includes a determination of whether individuals who consume the products
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suffer from a statistically significantly greater number of adverse (or beneficial)
~events than those who do not. One comment stated that the absence of
| premarket approval authority for dietary supplements does not preclude
reliance on traditional methods of evaluating safety when making a decision

about levels that are not safe.

(Response) We do not agree with the comments stating that there is a
single accepted method of evaluation to determine when a food ingredient or
dietary ingredient in a dietary supplement presents a hazard to the public
health. In any evaluation of the risks presented by a substance in a product
in the marketplace, the method of evaluating the risk must be applied on a
case-by-case basis that is based on the available data concerning the substance
being evaluated. We believe that our method of evaluation for ephedrine
alkaloids is, however, consistent with that used for other substances. The

'WSCientific methodology we used to evaluate the risks associated with the use
of dietary supplements containing ephedrine alkaloids consisted of a review
and evaluation of the available scientific literature (including literature on
pharmacology), clinical studies, published case reports, and other data,
including adverse event reports. This is the same type of scientific
methodology that is applied in the evaluation of adverse effects associated with

other FDA-regulated products (Ref. 32), and includes most of the steps listed

in the comments summarized above.

(Comment 21) A number of comments focused on FDA’s obligation to
ensure that its regulatory assessments are science-based. Two comments raised
concern regarding our compliance with a statutory provision popularly known

#~as the Data Quality Act (section 515 of the Consolidated Appropriations Act,

2 L{; -
2001, Pubéllgk 106—554, 44 U.S.C.A. 3516 note). One comment stated that we
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are vulnerable to challenge under the Data Quality Act because there is a
~disconnect between our proposed actions and the conclusions of the RAND
report. Another comment pointed to our related guidance entitled “Guidelines
for Ensuring the Quality of Information Disseminated to the Public” (http:// Q ﬂ
Www.hhs.gov/infoquaIity/fda.hb{n/;:l#i). FDA’s guidance, which describes how
we intend to meet our obligations under the Data Quality Act and the
implementing Office of Management and Budget (OMB) guidelines, states that
we are committed to ensuring that our regulatory decisions are based on
objective information and notes our commitment to using the best available
science conducted in accordance with sound and objective scientific practices,
including peer reviewed science and supporting studies when available. This
comment also cited the Center for Food Safety and Applied Nutrition’s report
“Initiation and Conduct of All *Major’ Risk Assessments within a Risk Analysis
“Framework” (http://www.cfsan.fda.gov/~dms/rafw-toc.html), which similarly
stresses the importance of data quality and scientific objectivity in regulatory
demsmx:znakmg Finally, this comment suggested that in evaluating the safety
of dietary supplements containing ephedrine alkaloids, we should apply a
rigorous scientific standard such as that used to evaluate whether a new drug
application (NDA) should be approved or whether a health claim should be 522 and 3 /{923
authorized under the significant scientific agreement standard,( See 2t CFR 3
314-125-314-126 (NDAS) Guidance for Industry: Sngﬁcant %ﬂt&%ﬁ \

Agreement in the Review of Health Claims for Conventional Foods and Dietary
Supplements (http://www.cfsan.fda.gov/~dms/ssaguide.html) (health claims).
(Response) We agree that we have an obligation to base regulatory

~ assessments, including our regulatory assessment of the safety of dietary

supplements containing ephedrine alkaloids, on sound science. We have spent
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a great deal of time and effort compiling and evaluating the best available

~Scientific evidence relevant to this rulemaking, and our decision is based on

| a careful, objective analysis of the most current information, including peer
reviewed studies. In considering whether dietary supplements containing
ephedrine alkaloids present an unreasonable risk, we considered evidence
from three principal sources: (1) the well-known, scientifically established
pharmacology of ephedrine alkal?)ids; (2) peer-reviewéd scientific literature on
the effects of ephedrine alkaloids; and (3) the adverse events (including
published case reports) reported to have occurred following consumption of
dietary supplements containing ephedrine alkaloids. We believe that this final
rule, and the data considered, aré consistent with the principles set forth in
the Data Quality Act and related guidances cited in the comments. We do not
agree, however, that we should apply the same standard of scientific proof to

~a determination of adulteration under section 402(f)(1)(A) of the act, the
“significant or unreasonable risk” provision, as we would apply to a decision
whether to approve an NDA or authorize a health claim under other provisions
of the act. Although our decision on dietary supplements containing ephedrine
alkaloids must be based on sound science, that decision is not subject to, and
need not meet, the very specific evidentiary requirements set out in the new
drug and health claim provisions of the act (gee 21 U.S.C. 355(d);§11 U.S.C.
343(0)(3)(B)()). ]

B. What Are the Known and Reasonably Likely Risks Presented by Dietary
Supplements Containing Ephedrine Alkaloids?

1. Pharmacology
£ We have reviewed numerous studies and other data related to the safety

of dietary supplements containing ephedrine alkaloids. Evidence about the
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pharmacology of ephedrine alkaloids—as well as other evidence in the
? docket—shows that these products present a risk of serious adverse health
| effects. Information submitted to the docket in an effort to establish the safety

of these products is inadequate to rebut the evidence of risk.

(Comment 22) Several comments focused on the known pharmacological

nervous systems, explaining that ephedra contains vasopressor amines that
excite the heart and constrict the blood vessels, which in turn increases heart
rate and raises blood pressure. The comments contended that, because of these
effects, adverse events such as hypertensive episodes, arrhythmias (abnormal
heart rhythms), heart attacks, seizures, and strokes can be anticipated and
expected when millions of people are exposed to such products. Various
comments maintained that dietary supplements containing ephedrine alkaloids
nave the same pharmacological and toxicological activity as prescription and
OTC ephedrine alkaloid drugs and, thus, present the same risks. One comment
emphasized that Chen and Middleton (Ref. 33) warned about ephedrine
alkaloid-induced thromboembolism (blood clots that travel in the body) in
1927 and thereafter, reports of toxicity appeared in the medical literature,
accompanied by warnings against indiscriminate use by doctors and sale to
consumers. These early reports are relevant to current reports of myocardial
infarctions (heart attacks) and stroke associated with products containing -

ephedrine alkaloids.

One comment stated that ephedra presents a danger of prolonged bleeding
in those who undergo surgery, and that patients and doctors may not be aware
~=~of this potential complication. Another comment cited a review article (Ref.

2) that described myocardial depression occurring with repeated dosing of
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ephedrine, and cited a reference from a pharmacological textbook documenting
ﬁﬁgphedrine’s tendencies to cause atrial and ventricular arrhythmias. Another
comment suggested that we should not ignore the other ingredients commonly
found in dietary supplements containing ephedrine alkaloids, such as caffeine,
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

(Ref. 34). One comment submitted by a manufacturer attributed the good safety
record 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.
""3ased 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 inm MJny parts of the body, including the heart
~=and blood vessels (Re 7} These compounds are called sympathomimetics U

because they mimic the effects of epinephrine and norepinephrine, which
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occur naturally in the human body. In addition to their direct pharmacological
ﬂgffects, 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 transiently.
Sympathomimetic effects raise three concerns. First, sympathomimetics can
induce cardiac arrhythmias in susceptible people, such as those with
underlying coronary artery disease. Second, increased mortality has been
observed in patients with congestive heart failure who were treated with
sympathomimetic drugs, such as beta-agonists (early studies using such drugs
as albuterol led to adverse outcomes) and xamoterol (Ref. 38), as well as
phosphodiesterase inhibitors, which potentiate (increase the effect of) the
effects of beta-agonists, including milrinone (Ref. 39) and enoximone (Ref. 40).
The studies that showed these adverse effects occurred in about 3 months of

Mproduct use. Third, sympathomimetics can raise blood pressure (Ref. 41).

Based on clinical data, the ephedrine alkaloids present in dietary
supplements would be expected to have the same or similar effects as other
sympathomimetics on heart rate and blood pressure. Controlled clinical trials
using products containing ephedrine alkaloids confirm their typical
sympathomimetic effects. Single-dose studies of dietary supplements
containing ephedrine alkaloids show that these products cause increases in
both heart rate and blood pressure in healthy subjects (Ref. 42;;%%% one such v
study of a dietary supplement containing ephedrine alkaloids, the peak
increase in blood pressure following a single oral dose of ephedrine alkaloids

rr:"ffrme‘lé§ 4 imed ﬁdf \} ) . %
and caffeine (20 mg/200 mg) was 1%111111 Hg’)systohc and 6 mm Hg diastolic, ‘

e
~~ occurring about 2 hours after the single dose was taken éa‘l—}er—,—zgﬂlﬂﬂ:gd%’],\) Wﬁ/

“(R&ELH esr 5P
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The findings from these studies are complicated by the presence of
~gaffeine in the dietary supplements used because caffeine is also known to
have acute effects on blood pressure and heart rate. However, the effect of
caffeine on blood pressure is transient and is lost W1th1n 2 weeks of continued
use (Reg 25 465 Ev1denie that ephedrine independently causes an increase in
blood pressure when coiadmlmstered 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, Q.1 mg/kg orally), caffelne (C, 4 mg/
@gra ;;Z/:’he combination, or a placebo {Ref 47). Although caffeine caused S
a small increase in systolic blood pressure (average BEBI&nclm 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 =
fmlso +/-14; C = 141 +/- 16; P = 138 +/- 14) (Reii;l;417¢£8). Second, ephedrine J//
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. 4%. 'f‘lj(leé*st:tlgy measured sitting blood f‘f: <o

pressure in the clinic using the cuff method for all 6 months (at weeks 1, 2,
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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,‘@ and 4 using an automated
blood pressure monitoring device (ABPM); the ABPM method provides more
frequent measurements of blood pressure and is, therefore, better able to
evaluate blood pressure effects over time. The ephedrine alkaloids and
caffeine-treated subjects did not show a difference in the blood pressure
measurements taken at the clinic, but did show statistically significant higher
average blood pressure measurements over 24 hours at week 4 measured by
ABPM (approximately 4 mm Hg for both systolic and diastolic blood pressure)
when compared to placebo treated subjects. The ABPM results are shown in
a table in the paper. The difference in blood pressure between the two groups

w‘represented the sum of small downward changes in the placebo group
(compared to baseline) and small upward changes, or no change, in the
ephedra group. Boozer et al. reported numerous breakdowns of these data (e.g.,
6 z}l\n Ato midnight and midxfight to 6 eg\n)ﬁand Characterized the difference
between the ephedra and placebo groups as small (about 3 mm Hg) but for
the most common ABPM measure, 24-hour value, the difference was 4/ 4 mm
reflected a fall in blood pressure in the placebo group as much as a rise in Y
blood pressure in the ephedra group is not relevant. The only controlled and,
therefore, reliable observation is the comparison of the two groups. Small
changes from baseline can occur for a wide variety of reasons and are

~~ commonly observed in placebo and treated groups. Therefore, the ABPM data

are important because they demonstrate that the effect of the ephedrine
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alkaloids, including dietary supplements containing ephedrine alkaloids, on

_~blood pressure is not transient, but is still evident after one month of continued

N

exposure (when measured by ABPM) and, therefore, would be expected to
persist long term. The effect reported in the Boozer, et al. (2002) study cannot
be attributed to the caffeine because the effect of caffeine on blood pressure
(discussed above) is transient, and the acute effect of caffeine 6t,o 'n&rease blood
< vy
pressure is lost within two weeks of continued use (Re%ﬁg\zz). While some 3 W

effects of sympathomimetics show tachyphylaxis (i.e., decrease in response

Sllowing repetitive \e?ninistration of a pharmacologically active subgﬁzgi% o} o ::ﬁ.}',
<http://www.stedmans.com/) tachyphylaxis usually occurs rapidly. /;I' erefore, Y ‘/e/ f Msf "e .
LS A
we believe, based upon these data and our experience, that the blood pressure St
effects of ephedrine alkaloids seen after 4 weeks of continued use will persist.
v b 44 ol
The Boozer et al. (2002) study (Ref. 49) was reviewed at our request by ‘Pg%
/'/C)
three outside scientific exgegts, Norman M. Kaplan, M.D. (Refié 1, Richard >0 <p
L. Atkinson, M.D. (Ref. 52), and Mark Espeland, Ph.D. (Ref. {Lﬁ These experts < "l;f-;t)‘;?

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

~pressure observed with thech/BPM, when applied to a large population, could

ﬁ

translate into a significant increase in the incidence of strokes and heart
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

. ' VA :
pressure). A short-term increase (e.g., 1—';2 months) would not be expected to <j
have such an effect. Approximately one in {?rlklr adults has high blood pressure. =

o e ’ i
Of those with high blood pressure, 31&%%1?(3 unaware that they have it (Ref. G\O v |

pe d’]di’)gfj

{A’). A relative increase in blood pressure in any population, even individuals = f» per® /
s

with “normal” blood pressure, will increase the risk of heart attack, stroke,

~aC .
% j d‘,b
and death in that population (Ref; 8259,/\5 ). S |-
Y s
The extremely high prevalence of diagnosed and undiagnosed
S Unit SV G- : N
hypertension in the U: E}/ates/ population and the likelihood that blood &
&
pressure in obese patients is already elevated make the 4 mm Hg effect shown
F
by the Boozer et al. (2002) study (Ref. 49) one of great concern. Reductions S ©
in blood pressure of this magnitude (i.e., around 4 mn{gg 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
f; 5&% 5S and Sk \
drug trials (Reﬂ. £ ). While these trials were conducted in patients with ST L S

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

mmHg systolic and less than 90 mm

# death, even when the increase is withifré the normal range (i.e., less than 140

S &rw
g diastolic) (Re§ 29 630)’ This indicates
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that many people would be at an increased risk with long-term use of dietary
supplements containing ephedrine alkaloids. Studies of hypertension
“reatments suggest that this increase in risk would occur fairly quickly in
hypertensive individuals. Anti-hypertensive drugs that lower blood pressure

cr’ _IC
by 446 mm Hg have been shown to significantly decrease the occurrence of

s By I ,
cardiovascular morbidity (stroke, heart attack) and mortality (Ref 56 5 )‘5 ) ?Zg pYZ
<
Sk

This effect is evident within 6—412 months in large outcome studles (Ref. /29Z30)
FDA is concerned about the adverse health effects that can occur with the use
of agents that raise blood pressure, such as dietary supplements containing
ephedrine alkaloids, for short- or long-term use. Even in the case of a
controlled clinical trial of a possible hypertension treatment where subjects
are closely monitored, we advise sponsors to limit the length of time subjects
can be in a placebo/untreated group to about 8 weeks to minimize their
_Exposure to cardiovascular risks from the absence of treatment.
AV ou Sy

As noted abeve, the %armacologlcal effects of ephedrine alkaloids also ST
present increased short-term risks of adverse health events in susceptible
populations. For example, there is evidence from peer-reviewed scientific
literature that a wide range of drugs with sympathomimetic activity, including
beta-agonists, phosphodiesterase inhibitors, and dobutamine, have adverse
effects (increased mortality due to heart failure and sudden death) in patients

studied with congestive he t fallu e. These effects have been seen in relatively

T 5T 4ud 60,4 -
f’“:”*’“ 57) glmllaﬂgy, A}{ere are studies that St qu Sy

short-term studies (Re/‘. :

document that people with coronary artery disease are more susceptl let

the . 1
Rote. b4, an b))
well-known pro-arrhythmic effects of sympathomimetics (R-e;rf) — S (e SO
The occurrence of such an arrhythmic event is not one that requires prolonged
s
~ xposure but would represent a risk associated with each use, including the
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first. Many individuals are unaware that they have coronary artery disease or

early heart failure because these conditions may not cause prominent
’Mymptoms until later in the course of these conditions. As a result, we are
concerned that such individuals will not know that they are at an increased
risk for developing significant cardiovascular adverse events from even short-
term use of dietary supplements containing ephedrine alkaloids. Overweight
and obese individuals are particularly prone to hypertension, coronary artery
disease, and/or heart .failure, as overweight and obesity are associated with

.y
A2 Iii o

these conditions (Refr 6'6362). These conditions may not manifest clinically St Cor T
until later in the course of the condition and, therefore, individuals, including
overweight and obese individuals, may be unaware they have these conditions.
As a population, the overweight and obese are, thus, at a greater risk even

from short-term use of symg)\?thomimetics.

. Priyioe® _ .
~~  As summarized above, the comments cited certain literature suggesting the

5,\72
possibility of additional adverse effects of ephedrine alkaloids, such as

prolonged bleeding in those who undergo surgery. Given the clear scientific

evidence of this cardiovascular risks presented by dietary supplements

containing ephedrine alkaloids, we have not relied on these other possible

adverse effects noted in the comments in our determination of unreasonable

risk.

(Comment 23) Various comments did not agree that there are risks with
products containing ephedrine alkaloids and stated the opinion that
cardiovascular side effects associated with products containing ephedrine
alkaloids in several blinded studies were not significantly different in control
and treatment groups. Several comments maintained that there is no evidence

from clinical studies that ephedrine “supplementation” increases peak heart
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rate, peak blood pressure, or the prevalence of cardiac arrhythmias. Another

comment contended that “clinically relevant doses” of ephedra have no
M.Iinically significant effect on pulse or blood pressure, and produce no

measurable alterations in myocardial function. A number of comments noted

that changes in heart rate and blood pressure are transient and similar to those

produced by exercise. Several comments stated that the effects of ephedra

combined with caffeine on blood pressure are modest and generally subside

over the first few days of use. Other comments stated that, although dietary

supplements containing ephedrine alkaloids have a relatively high incidence

of subjective and cardiovascular side effects with first use, the side effects

diminish with continued use due to tachyphylaxis. Several comments ng }ed

that the literature, including the obesity studies we cited in the :‘p}r‘o\;osszd rule

5 Fand (Fdhan g =0 e

(Reg. 36 FS—-‘S‘I) indicated that tachyphylaxis sets in within a few days, at the = .%./ {
~most a few weeks, and results in a dramatic decrease in the likelihood of

adverse events. Another comment suggested that pharmacological studies

shotwed that peak ephedrine levels are reached within 1 to 4 days and that

no further accumulation occurs thereafter. Another comment suggested that

this fact means ephedrine alkaloids pose no risk of long-term toxicity.

One comment noted that ephedrine alkaloids are not toxic in the classic
sense, that is, do not cause organ changes or damage to the metabolism. Other
comments suggested that the available pathology data do not show any pattern

consistent with ephedrine alkaloids as a cause of death.

(Response) We do not agree that ephedrine alkaloids pose no risk of
adverse consequences. The suggestion that the cardiovascular effects of
ﬁephedrine alkaloids pers?st for only a few days is not supported by the Boozer
f ét al. (2002) study (Ref. 49), WE};'liCh demonstrated a higher blood pressure  srg <o
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(compared with placebo) at the end of ert®month of therapy. This difference (4’)(&
was observed when blood pressure was measured throughout the day, using R
1BPM, but not with cuff blood pressure measurements (a less sensitive
measure). This difference in results using different measurement methods may
have confused some readers and led them to conclude that ephedrine alkaloids
do not have a clinically meaningful effect on blood pressure. The fact that an
effect on blood pressure (as measured using ABPM, which follows
measurements throughout the day) was still present at oné month strongly
indicates that tachyphylaxis to the effects of ephedrine does not occur. As
A< cleConrent
discussed in the response to comment 22, fachyphylams tends to occur rapidly,
as with caffeine, whose blood pressure raising effect is lost within i@%r weeks.

Therefore, FDA does not agree with the comments expressing assurances that

adverse effects will disappear with continued use of ephedrine alkaloids

~Dbecause of tachyphylaxis.

Additionally, some of the studies cited by the comments apparently
measured cuff blood pressure only around the time of dosing, when minimal
serum concentrations of ephedrine alkaloids and effects on blood pressure
would be expected. Absence of an effect at this time cannot be seen as evidence

that ephedrine alkaloids do not increase blood pressure.

The suggestion that “clinically relevant” or “‘clinically significant” doses
of ephedrine have no effects on blood pressure is unsupported by the available
data. What constitutes a “clinically relevant or significant”” dose is undefined
(and unlikely to be definable given the nature of the available efficacy data
for ephedrine alkaloids). The difficulties in using the available clinical data

. lo obtain such reassurance with regard to the safe use of ephedrine are S pJ J

“respanse. Ao dimnen + 3 4 o gepeiy =
discussed m@zseot:mrrf%f th{s ocument. ';:\ L v
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We do not agree that the clinical studies establish that ephedrine does not
have adverse pharmacological and clinical effects. The published controlled
“tudies of the use of ephedrine alkaloid products for weight loss cited by these
comments cannot establish the safety profile of these products. First, many of
the most serious risks, such as strokes or heart attacks (consequences of
elevated blood pressure), arrhythmias, or worsened heart failure, are relatively
infrequent or are delayed and, therefore, will not be detected in studies using
small populations (such as under 100 patients per group) as these studies did.
Second, these studies often had other important design limitations, such as
lack of adequate controls (including the absence of placebo groups in some
studies), and inadequate information about the causes that led to participants
dropping out of the trial. In addition, persons with known cardiovascular
disease or cardiovascular risks were usually excluded. Thus, these studies were
M.,,po’c designed to detect serious adverse effects in susceptible 1nd1v1duals£1} O
to detect adverse effects that occur infrequently. As dlscussed be?ew these /)5’" v ‘V”S QC
studies were also not adequately designed to assess blood pressure effects.

J = 5C,~4~Q 1 s o
not report serious adverse events/ (Re? 2%22) {Re% 51,63;82). [ Lastcitation— >4

1is for-summuary-table-for-administrative record;-where-the-studies-are— — G\LUJ“Q
, o oo 3D

These trials also would nc;t have been able to detect effects on blood

Given these limitations, it is not surprising that these pubhsheji studies do 57 pur 7
Qé

pressure because of other design limitations. For example, when sponsors of

drug products seek to detect a drug-induced decrease in blood pressure in »
10 Perberw. the ﬁ}{c&* 7

patients with hypertension, the trial is specifically designed; (1) %} assess the A 'unch®

blood pressure effects at both peak and trough levels of the drug in ‘the blood,
and 8) tog’measure blood pressure in a consistent and reproducible manner.
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This typically requires the enrollment of at least 100 patients to detect a
difference from placebo of around 4 /{6/ m//rz;l Hg systolic, multiple measures N7
"\ each time point and careful attenlcion to how blood pressure is measured.

These design features are either lacking or not described in the publications
cited by the comments summarized above, significantly limiting the trials’
ability to detect any differences between the treatment and placebo groups with
regard to blood pressure or heart rate. With regard to the timing of the
measurement, the blood pressure measures appear to have been made at (or
shortly after) the administration of the product containing ephedrine for almost
all of the published trials. Absorption of the new dose would be minimal or ’
incomplete and the dose taken the day before (B—tlz hours earlier) would have Sﬁ“
been substantially removed from the circulation, given ephedrine’s

approximately 4-hour half-life. Blood levels of ephedrine would thus be at or

~hear their lowest values of the day (“trough level”), a time when minimal

effects on blood pressure would be anticipated. Measurements made only at

trough level might well miss a significant effect on blood pressure that would

have been seen at or near peak concentrations of ephedrine. Thus, although

some published studies on the cardiovascular effects of ephedrine (especially

blood pressure) over a period of weeks or months have reported little or no

effect of ephedrine on blood pressure and a variable effect on heart rate, these

studies are severely limited in their ability to establish safety, such that the

true effects of ephedrine on heart rate and blood pressure cannot have been

adequately assessed.

We do not agree with the comments that state that ephedrine alkaloids

are not toxic because they do not induce specific organ pathology. Per31stently
A
~ clevated blood pressure can result in defined cardiovascular toxicity (Re};
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,8'f29 5%, as can ephedrine’s sympathomimetic effects in people with coronary %{, o
artery dlsease or heart failure, but the kinds of damage seen in humans from |
“hese effects would look the same as similar damage that occurs from the
underlying disease or from raised blood pressure or arrhythmia due to another
cause.
(Comment 24) A number of comments discussed the relevance of PPA to
regulatory decisions on dietary supplements containing ephedrine alkaloids.
Several comments stated that PPA is a metabolite of ephedrine. Various
comments contended that ephedrine and PPA are both partial agonists and
that adverse events associated with dietary supplements containing ephedrine
alkaloids are of the same type and greater in number than those associated
with PPA, which was voluntarily withdrawn from the U.S. market for safety
reasons. Other comments maintained that we should not use PPA data to
~~support the hazards of dietary supplements containing ephedrine alkaloids.
Several such comments stated that because PPA differs in pharmacological,
pharmacokinetic and pharmacotoxic effects from ephedrine or Y ‘{ s e ch 7
pseudoephedrh;e, it is scientifically inappropriate for us to assume that all
ephedrine alkaloids are equivalent. Other comments asserted that the various
isomers of ephedrine alkaloids have different actions, different favorable and
adverse effects, different activation of receptors, and different effects on human
tissues. Several comments indicated that norephedrine (an ephedrine alkaloid
that makes up one component of PPA) is a metabolite of ephedrine and that
interactions of the multiple ephedrine alkaloids in Ephedra and other

botanicals and their in vivo metabolites should be considered in a safety

evaluation of these ingredients and products containing them.
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A few comments asserted that the Hemorrhagic Stroke Project (HSP) (Ref.
19) was not designed to assess ephedra exposure. These comments maintained
fmilat the HSP is limited by significant issues relating to observation bias,
selection bias, and confounding. One comment complained that we reopenéd
the ephedra docket requesting comment on the HSP, but we did not place in
the docket, or request comment on, the many published and unpublished
clinical studies submitted by one trade organization to support PPA’s safety.
The comment asserted that our review of the pharmacology of ephedrine
alkaloids did not include most of the pivotal information on PPA submitted
to us by the Consumer Healthcare Products Association (CHPA). Another
comment expressed the view that, in our review of safety data related to
ephedra, we shoulgi ayo &91y1ng on safety data concerning other ingredients. v S ! frr

fﬂ\g . ; < O xald e L
(Response%l-iorip edrine, also known as (- )-norephedrme refers to the  “% ""H

~~igsomeric portion of PPA that occurs\rﬁ—{ﬁfrélli inE phedra and as a metabolite
of ephedrine in the body. We agree that the lI-norephedrine in racemic PPA
is a metabolite of ephedrine, and further that ephedrine and its metabolites
have potent vasoactive properties, reinforcing the view that dietary
supplements containing ephedrine alkaloids have the pharmacol ical

s Cdhes decomek St
properties described in the response to comment 22, These propertles, in turn,
are linked to predictable adverse clinical outcomes both in the general
population (e.g., increased blood pressure) and in susceptible populations (e.g.,
cardiac arrhythmias). Although there are some similarities between PPA and
ephedrine, there are also differences. PPA shows tachyphylaxis to rises in
blood pressure within approximately 24 hours and usage has been linked to
hemorrhagic strokes (bleeding strokes due to a ruptured blood vessel).

Ephedrine does not show such tachyphylaxis. In addition, use of ephedrine
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has been associated with ischemic strokes (a blood clot blocking off an artery
causing a lack of oxygen to portions of the brain), but not hemorrhagic strokes.

~he major alkaloid in most dietary supplements containing ephedrine

alkaloids is generally ephedrine, and not norephedrine. A (Pt 2 3 f(P"/ RS

Therefore, we have not relied on the HSP or spontaneous reports of
hemorrhagic stroke in patients receiving PPA for any of our conclusions about
the risks of ephedrine alkaloids, and data regarding PPA is not as informative
for drawing conclusions about the benefits and risks of dietary supplements
containing ephedrine alkaloids as data on ephedrine. Of course, those
supplements that contain meaningful amounts of PPA would pose additional
serious risks expected from the use of PPA-containing products, such as
hemorrhagic strokes. This adverse event can occur in healthy individuals with
one dose of PPA. Reopening the docket to request comment on these data is

~~unnecessary as we have not relied on the data for our determination in this

final rule.

(Comment 25) One comment stated that l-ephedrine is both a direct and
indirect-acting isomer with both alpha- and beta-agonist activity, while d-
pseudoephedrine acts indirectly on both receptors. PPA, which is racemic (i.e.,
contains both the (+) and (-) forms of the chemical), is a direct and indirect
agonist for alpha-receptors but has weaker beta-receptor activity. The comment
suggested that ephedrine, pseudoephedrine, and PPA elevate blood pressure,
but only l-ephedrine and d-pseudoephedrine increase heart rate. The comment
cited Chua and Benrimoj (Ref. 83) stating that d-pseudoephedrine has half of
the bronchodilator activity compared to l-ephedrine and one-quarter of the

_-.Vasopressor effect. The comment argued that we cannot use the
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pharmacokinetic and toxicokinetic properties of any isomer to predict that of
other ephedrine isomers.
o~
(Response) Given that Ephedra and other botanicals used as dietary
ingredients contain a mixture of ephedrine alkaloids, and given the small
database on the supposed selective effects of the isomers, we cannot draw any
reassurance from the possibility that one alkaloid has more or less of an effect
on the vasculature (or organ systems) than another alkaloid. Further, the
reported differences in receptor binding affinity or other in vitro tests cannot
eliminate concern about the effects of ephedrine alkaloids in humans, because
there is clinical evidence that ephedrine alkaloids have important
pharmacological effects (e.g., increased blood pressure, heart rate) that persist,
particularly in the case of ephedrine, through at least one month of use.,\‘"l&}r;%u ' Sh-
comments pointing to evidence of differences in the effects of different
~~ephedrine alkaloids do not provide a basis to conclude that dietary

supplements containing ephedrine alkaloids do not present an unreasonable

risk of illness or injury.

(Comment 26) Some comments argued that the scientific literature

""1911) to 60 mg generally do not increase

indicates that single doses of ephedrine

blood pressure-{asn

in heart (Ref. 83). Other comments cited a handbook of
intravenous drug therapy for nurses that states that ephedrine is of low
toxicity. One comment stated thﬁﬁ the scientific literature describing the effects
of ephedrine in doses of 50%510 mg does not support the contention that
ephedrine in dosages of 501 SAO/?ng per day would represent a health hazard.

Many comments stated that reviews of the literature and other data by

independent experts reflect the scientific consensus that ephedrine alkaloids
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As noted previously in this document, the major alkaloid in most dietary supplements

containing ephedrine alkaloids is generally ephedrine. (Ref. 82).
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at 25 mg per dose are safe. One comment cited a clinical study of 98 elderly
patients undergoing hip surgery who received 0.6mg/kg ephedrine by
ﬁﬁltramuscular injection. One out of 48 patients in the placebo group and two
out of 50 in the ephedrine group experiencefirl ll"xég;reased heart rate or increased
systolic blood pressure greater than 20%/ I/:)Lh;”baseline. The comment
concluded that the dosages used are greater than the dosages found in any
dietary supplement containing ephedrine alkaloids and that the results of the
study are consistent with the conclusion that, as also asserted by other

comments, no significant injury has been clearly associated with dietary

supplements containing ephedrine alkaloids when used as directed.

We received numerous other comments dealing with the issue of “‘safe”
doses for ephedrine alkaloids in dietary supplement products. Many expressed
the view that low doses of ephedrine alkaloids in dietary supplements do not

~=0se a safety concern and should remain on the market.

(Response) We do not agree that the scientific literature indicates that there
is a dose of ephedrine or ephedrine alkaloids that does not present a risk of
adverse events. Although dosages vary in dietary supplemel}és containing
ephedrine alkaloids, most products are labeled with 2025 mg ephedrine
alkaloids per recommended serving and 160—%50211g ephedrine alkaloids per
day. Some of the doses described in the comments as safe (50 leO mg
ephedrine alkaloids per day) are in the range studied by Boozer et al. (éO mg |
ephedrine alkaloids per day) (Ref. 43) al?&% ’ﬁl&s?could)pal}se an increase in s.gjt&\j@(
blood pressure, a significant health concern (se%digégggi\?n abﬁ%. We also

do not agree that some lower dose of ephedrine has been demonstrated not

. to increase blood pressure and heart rate. The relationship between a given

é

dose of ephedrine and changes in heart rate and blood pressure has been
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poorly characterized, although it is clear that ephedrine is capable of increasing

DL Ao v e,
both. As discussed in the response to comment 2% the pubiﬁhé{i s(tﬁdié%/ ﬂz/t

“™ ave found no effects on blood pressure and/or heart rate have had

methodological deficiencies that limited their ability to detect such changes.
With respect to the clinical study of 98 elderly patients, the failure to find
serious adverse events is understandable, as the study was designed to
demonstrate that intramuscular ephedrine was effective to prevent hypotension
related to spinal anesthesia. The concern that led to the study was adverse
events related to an expected decrease in blood pressure resulting from the
anesthesia. As would be expected based on the pharmacology of ephedrine,

the study showed that ephedrine is effective in maintaining blood pressure

in patients receiving spinal anesthesia.

We do not agree with comments that suggest that low doses of ephedrine

~alkaloids in dietary supplements do not present an unreasonable risk and

PN
#

should remain on the market. Because this issue was raised in comments
Jon< 0 o

responding to the/'\1997 proposg Twe commissioned a scientific review

that was placed in the 2000 docket (Re/f? 84égi#This review concluded that

a “safe dose” of ephedrine alkaloids cannot be identified. The review

de;termined that even ““a dose of 1.5 mg every 4 hours (a daily dose of 9 mg)

would produce cardiovascular effects jtp?at may be d’)ag%meroués alone, or in

association with risk factors* * *” (; 601 ef. 84 ). Weﬁlso note that in the

1996 FAC meeting, several committee members stated that, based on the

available data, no safe level of ephedrine alkaloids could be identified for use

in dietary supplements (Ref. 86). Consequently, they recommended removing

S,

\Vd
s

dietary supplements containing ephedrine alkaloids from the market (Ref. 87). (‘{M‘S; e

Although the CANTOX review attempted to establish a level of ephedrine

CANTS
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alkaloids at which there were no adverse effects, we do not consider the

information submitted sufficient to establish a “‘safe”” dose (see discussion of
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- LANTOX in the response to comment 32/.{

(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

~he 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 shiliit 5
worker population (Ref. 88). The comment further submitted that 69%7&) o}ﬁghift
workers are overweight, that shift work is likely to involve physical labor, often
performed in hot conditions, 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 stated that
dietary supplements containing ephedrine alkaloids are not for everyone, and
consumers should consult a physician prior to use if they have specified

-—
preexisting health conditions.
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(Response) We agree with the comments that expressed concern about the
effects of ephedrine alkaloids on susceptible populations and have previously
“iscussed long-term and sl}ort-term risks to susceptible populations in the
Ot ADNG S o
response to comment Za.ﬁrf'\hezg\'is: ege;grurggglgn to expect that certain SP\
populations will be more éusceptible to the adverse effects of ephedrine
alkaloids and that many such people will not be aware of their greater
(V) DO Y
susceptibility. As noted/f@ggve, people with coronary artery disease, early
congestive heart failure, and high blood pressure, all of which are more
common in obese individuals, are often unaware of these risk factors. Thus,
the recommendations contained in the comments regarding the suitability of
dietary supplements containing ephedrine alkaloids for certain populations
and the need to consult a physician if the consumer has certain pre-existing
conditions are ineffective to mitigate the risk that dietary supplements
~=gontaining ephedrine alkaloids pose to these susceptible populations.
(Comment 28) Several comments stated that warning labels on dietary
supplements containing ephedrine alkaloids are not sufficient to protect the
public health because many individuals are not aware they have medical

conditions or individual sensitivities that put them at greater risk for

experiencing serious adverse effects.

The comments stated that warnings are ineffective for individuals who are
not aware that they have disease conditions such as high blood pressure or
other cardiovascular diseases, hyperactive thyroid function, undiagnosed
cerebrovascular abnormalities, or a propensity for cardiac arrhythmia, seizure
or certain psychiatric disorders. The same comments maintained that even
small amounts of ephedrine alkaloids can be potentially dangerous to

T,
otherwise healthy individuals who may have a genetically predetermined
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sensitivity to ephedrine alkaloids or other sympathomimetic agents. Other
comments asserted that warning la
““vents have occurred after the initial or first few uses.
(Response) We generally agree with the comments. Warning labels may

be beneficial when people are able to 1dent1fy the risk factors about which
AT ,rtf'l cod s oo o ////‘{

U' LAY

they are being warned. As explained 111 secﬁon V.B. B/OTC drug

products containing ephedrine or pseudoephedrine bear warnings that they
should not be used by certain populations. Despite the identified risks of these
products, we have determined that the demonstrated health benefits for the
labeled OTC drug uses outweigh their risks for certain temporary, episodic
disease uses when appropriate warnings are contained in the product labeling.
While dietary supplements containing ephedrine alkaloids present the same

risks, there are no health benefits for the labeled uses sufficient to outweigh
~~their risks/{See discussion in sectioxiV.C;and V.D,of this documeny A more
detailed discussion on why a warning label would be insufficient to make the

risks of dietary supplements containing ephedrine alkaloids reasonable appears

in section VLA of this document.

(Comment 29) A number of comments indicated that ephedrine alkaloids
could only be used safely under the supervision of a health professional or
that products containing ephedrine alkaloids should be restricted to
prescription use only. Reasons given for these opinions included the potential
for interactions between dietary supplements containing ephedrine alkaloids
and caffeine or other commonly available products (predominantly drugs) that
might not be identified by the typical consumer. Other comments stated that

consumers could not self diagnose many of the conditions where the use of

<
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ephedrine alkaloids would either be contraindicated or pose a potential safety
concern.

In contrast, a physician who used dietary supplements containing
ephedrine alkaloids in his practice stated that he was as comfortable with
people using dietary supplements containing ephedrine alkaloids on their own,

as he was with people using an OTC drug product on their own.

(Response) We generally believe that the risks posed by dietary
supplements containing ephedrine alkaloids when used continuously,
particularly in obese patients who may already have underlying illnesses that
can be aggravated by these products (such as hypertension), cannot be
adequately mitigated without physician supervision. Sustained high blood
pressure has significant consequences, including increased risk of stroke, heart
attack, and death. As noted previously, even short-term use of dietary

~supplements containing ephedrine alkaloids poses certain risks, such as
arrhythmias in patients with coronary artery disease. While we allow
ephedrine and pseudoephedrine in OTC drugs for temporary, episodic uses,
such as the temporary relief of symptoms (shortness of breath, tightness of
chest, and wheezing) of certain diseases (e.g., colds, allergies, previously
diagnosed bronchial asthma, colds, allergies) individuals who use dietary
supplements containing ephedrine alkaloids for reasons other than to improve
their health (e.g., to lose weight for improved appearance) obtain no health
benefits and at the same time are at risk for the types of adverse events that
can occur with both short and long-term use of ephedrine alkaloids. As
discussed more thoroughly in section V.C.1 of this document, use for relatively
short-term weight loss would give, at best, a weight loss of a few pounds, which

-~
would not be sufficient to result in any health benefit. However, use for weight
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loss is likely to be longer term, giving a sustained increase in blood pressure
in addition to the short-term risks. If these products met prescription drug |
™ andards, then it is possible that the risks of use for weight loss could be
mitigated by a physician’s evaluation of the patient’s medical history and
appropriate monitoring during treatment. We note that manufacturers can
conduct clinical investigations of ephedrine alkaloids under an IND
application and can seek approval of ephedrine alkaloid-containing products
as new drugs for the treatment of obesity or other diseases under a NDA if
sufficient evidence is provided to support such use. It is also possible that
products containing ephedrine alkaloids might not present an unreasonable
risk, even without physician supervision, if they were marketed as dietary
supplements for a use that results in a meaningful health benefit and that
requires only temporary, episodic use to achieve the benefit. However, based
on the information we have now, we believe that it is unlikely that any such
non-disease use could be identified. ! Zﬁ* ‘
(Comment 30) Another 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 record of its

product to, among other reasons, the absence of caffeine and other stimulants.

(Response) While caffeine would be expected to have additive effects with
ephedrine alkaloids, acute admlmstratlon of ephedrine alone increases blood

pressure and heart rate (Ref. 37)—MThe available evidence shows that S
W #iy
chronic use of caffeine has no effect on blood pressure that persists beyond <

2 weeks (Re? 6s 57, 1(113 contrast to ephedrine, which does have a persistent NP
effect {(Boozer) (Ref. 49).

St %Y Ay
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(Comment 31) Many comments contended that we failed to consider the
differences among ephedrine alkaloids from the raw botanical; extracts from
e 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

~~cphedrine 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 LDsg is higher for the
botanical extract (5.4g/kg) when compared to the LDso for pharmaceutical
ephedrine (64.9 mg/ kg))j f‘LD5o” refers to the amount of a material that causes

death in 50 percent of test animalsl&/
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o~
» 90% of the total alkaloids of the raw botanical, with the remaining portion

containing potentially less potent stimulants such as pseudoephedrine. Several
comments claimed that the various ephedrine alkaloids from botanical sources
have a slower rate of absorption due to the plant matrlx as compared to the
rate of absorption for pharmaceutical ephedrine (s Eef 43}) These
comments stated that delayed effects diminish 81de effects and prov1de for the
cardiovascular adaptation of effects, thereby diminishing cardiovascular
response. One comment stated that except for absorption rate, ephedrine
alkaloids from the plant have the same pharmacokinetics as pharmaceutical
ephedrine (Ref. 43). Other comments note that botanical ephedrine from

formulations containing whole Ephedra is absorbed more slowly than dietary

~supplements formulated with standardized extracts (Ref. 44). A few comments

suggested that ephedra extract has higher neurocytotoxic (toxic effect on nerve
cells) potential than synthetic ephedrine hydrochloride due to combinations
of different ephedrine alkaloids or other unknown compounds found in

ephedra extract that are not found in ephedrine hydrochloride (Ref. 89).

Other comments maintained that there is no difference between blood
levels of ephedrine from botanical sources and ephedrine contained in OTC
drugs. Comments from a State Board of Pharmacy stated that ephedrine from
botanical sources is neither safer than, nor different from, pharmaceutical
ephedrine. One comment objected to our including clinical studies using
pharmaceutical ephedrine in our evaluation. A number of comments suggested
that naturally occurring ephedrine is more potent than its synthetic

counterpart. A few comments stated that the presence of varying amounts,
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proportions and chemical configurations of ephedrine alkaloids in crude
Ephedra and prepared Ephedra extracts, as well as the presence of unknown
fm)mpounds, leads to uncertainty in dose, purity, and composition and a greater
risk for adverse effects. Comments noted that this variability is not an issue

for synthetic or pure isolated ephedrine alkaloids.

(Response) The data are wholly inadequate to demonstrate that any
differences among forms of naturally occurring ephedrine alkaloids and
synthetic ephedrine have a meaningful impact on risks to health. The overall
database of clinical trials, including trials using both natural and synthetic
ephedrine, does not lead to the conclusion that one form of ephedrine is safer
than the other form.

We are not persuaded by any of the available evidence that ephedrine from
botanical sources is materially different from ephedrine from pharmaceuticals

~=vith respect to chemistry, potency, or physiological and pharmacological
effects. Chemically, any isomer with the same conformation from one source,
including botanical sources, is identical to the same isomer from another
source. For example, (-)-ephedrine from Ephedra (Ephedra sinica Stapf) is
chemically indistinguishable from synthetic (-}-ephedrine manufactured by a

pharmaceutical company.

Regarding the ephedradines, we are not aware of any evidence in the
scientific literature, nor were any data provided in the comments, that indicate
that these compounds are present in Ephedra, in other botanical sources of
ephedrine alkaloids, or in extracts from these botanicals. The ephedradines are
known constituents of the roots of the species Ephedra sinica Stapf ?(;{ef. 90).
In traditional Asian medicine, the roots and rhizome of the plant are referred

A,
to as ““ma huang gen,” while the aerial parts of the plant are referred to as
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applements. The scientific evidence, thus, does not support the opinion that
the other ephedradrines in the raw botanical act to modify or attenuate the
physiological and pharmacological effects of the ephedrine alkaloids contained

in these products.

We do not agree, therefore, that current evidence establishes that
ephedrine alkaloids from botanical sources, including botanical extracts, are
different from, or are any safer than, pharmaceutical ephedrine alkaloids. With
regard to the comment asserting that ephedra extract is safer than
pharmaceutical ephedrine because the LDso is higher for the botanical extract
than the LDso for pharmaceutical ephedrine, we note that scientific views on
this point differ. Another scientific reference suggests that a mixture of
,mgphedrine alkaloids from a botanical extract may be more toxic, based on LDsp
H calculations, than an equal amount of pharmaceutical ephedrine (Ref. 91).

While there is not enough scientific evidence to draw a conclusion, we
acknowledge the possibility that other components in the concentrated extracts

(e.g., tannins derived from the botanical) may affect the toxicity of botanical

¢ an \
preparations of ephedrine alkaloids (Re/f? 89792)].9/ Sk

2. Other Safety Data

(Comment 32) Many comments cited multiple data and information
sources as support for the safety of dietary supplements containing ephedrine
alkaloids. These cited sources have been submitted to the docket and include

the CANTOX review;‘9R/AND Report,)ﬁ;e Ad Hoc Committee on the Safety of

: 3 thic. Csmmittee sy Ho le Aors Sk
Ma Huang repmj()E p%{ggim ducation Council Expert /I"anel Repﬁ%’t, a’arfld Qlﬁ- Y “rinets =4
»?&”4% ard 45 ,ng

e
4
month clinical trial by Boozer et al. (2002) (Re/if‘ 21,}!-&,%3?};-95). Some comments SV par 3D
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also claimed that the toxicological database supports clinical evidence of
safety; that no serious adverse events have been reported in controlled clinical
“als using products containing ephedrine alkaloids for weight loss, and that

few or no serious adverse events have been reported to manufacturers of

dietary supplements containing ephedrine alkaloids.

One trade association commented that a valid and quantitative scientific
process is needed to identify intakes and conditions of use that do not cause
significant or unreasonable risk, and urged us to adopt scientific conclusions
based on the CANTOX risk assessment, which was based on methods
developed by the Institute of Medicine (IOM) (Ref. 28). A number of comments
argued that the results of the CANTOX review established that dietary
supplements containing ephedrine alkaloids are safe when used in accordance
with the industry standard.

~ One comment stated that the methods employed by CANTOX were not
appropriate for use in evaluating the safety of dietary\supplements containing
ephedrine alkaloids. Several comments stated that there are no data that
establish that ephedrine alkaloids are an ordinary component of food, that
there is a need for ephedrine alkaloids in the diet, or that some deficiency

state exists when ephedrine alkaloids are not a normal component of the diet.

(Response) We do not agree with the methodology or conclusions of the
risk assessment performed by CANTOX. The CANTOX review, sponsored by
an industry trade group, was a quantitative risk assessment that used IOM
methods to determine a safe upper level (called the No Observed Adverse
Effect Level (NOAEL)) for botanical ephedrine alkaloids as used in dietary
supplements. We believe that this review cannot be used to establish a NOAEL

-
for ephedrine alkaloids used in dietary supplements because it was flawed.
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Its flaws include use of an inappropriate risk assessment model and deviation
from the criteria and procedures established by IOM, including relying on
“sstracts and unpublished articles, using an unsuitable definition of “Tolerable
Upper Intake Level” (UL), and using an overly narrow definition of “‘adverse

effect.”

The IOM model referenced by CANTOX is the Food and Nutrition Board’s, gif)&;i/& / ¢
“Dietary Reference Intakes: A Risk Assessment Model For Establishing Upper \ﬂ —
Intake Levels For Nutrients.” The introduction to this report states that dietary
reference intakes are being established for “nutrients and food components”
which include nutrients, dietary antioxidants, micronutrients including
electrolytes and fluid, macronutrients, ‘“‘and other food components not

?

traditionally classified as “‘nutrients,” but purported to play a beneficial role
A««rtfyg 6

@i ¢ t
in human diets” ((Ref. 28/)7,/ at pp. 1/}—(—251 The IOM repg’rt defined dietary SK“’S

~xreference intakes, in part, as “‘reference values that are quantitative estimates
of nutrient intakes to be used for planning and assessing diets for healthy
people. They include both recommended intakes and [tolerable upper intake

o ”
levels] as reference values” ({/Ref. 28{&3 at p. 2). The report defined “Tolerable St

Upper Intake Level” (UL) as “‘the highest level of daily nutrient intake that 50/?;“ .
is likely to pose no risk of adverse health effects to almost all individuals in o
the general population. As intake increases above the UL, the risk of adverse
effects increases”’ ((}l/{ef. 28){ {dﬁ/ at p. 3). The rationale for establishing such .

S

a risk assessment model is that nutrients are an essential part of the diet and
deficiency states result when they are absent from the diet or are available

in too low of a concentration.

CANTOX claimed that the use of this model was appropriate for ephedrine
,»MV

alkaloids in dietary supplements because nutrients, like all chemical agents,
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can produce adverse health effects if intakes are excessive. However, ephedrine
alkaloids are not nutrients. The CANTOX report did not include any data
Métablishing that there is a need for ephedrine alkaloids in the diet, or that
some deficiency state exists when ephedrine alkaloids are not present in the
diet. Therefore, we conclude that the use of the IOM risk assessment method
based on the model of a nutrient is inappropriate for the evaluation of the

safety of dietary supplements containing ephedrine alkaloids.

Even if the IOM dietary reference intakes model were an appropriate risk
assessment model for dietary supplements containing ephedrine alkaloids, we
note that CANTOX deviated from the IOM’s criteria and procedures in several
important ways. For instance, the IOM report used studies published in peer-
reviewed journals as the principal sources of data for its evaluations. In
contrast, while CANTOX did use some publications, it also relied on abstracts
~and unpublished studies. For example, CANTOX cited the study by Boozer
et al. as the pivotal study demonstrating the safety of dietary supplements
containing ephedrine alkaloids and the establishment of the NOAEL. However,
the Boozer,study was only available in abstract form at the time of the S o o
CANTOX review Abstracts are not subject to the same rigorous peer
review that full manuscripts go through. Further, abstracts do not contain
sufficient information to enable a reader fully to evaluate a study’s
methodology or independently to interpret or verify a study’s results. As a
result, abstracts should not be given the same weight as the full reports of
studies themselves. In the case of the Booze;\study, the abstract did not provide @S\mwy
details on the exclusion or inclusion criteria for the study, so a reader could
not determine how the subjects were selected or how they were monitored

i

during the study. The CANTOX authors also did not acknowledge the
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significance of the blood pressure findings in the Boozer et al /As we have ,

V8. | o e ¢
discussed extensively in the P-}}ameeleg?}{ecnor@e this study by Boozer
F gt 49
et al. (Ref. 49) (ﬁearly 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

Booze;\ stady raises questions about the safety of these products.

Indeed of the 20 studies that CANTOX considered in identifying the
NOAEL, 4 were abstracts, and Zﬂ\'/\\zére 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
“because it connotes a level of intake that can, with high probability, be
tolerated biologically by individuals; it does not imply acceptability of that
level in any other sense.” The IOM report also noted that “the UL is not j

e o 4, anc
intended to be a recommended level of intake” ((/f{ef. 28{ id.—ﬁ/% —@3‘) The
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IOM report also stated that ““‘the critical endpoint used to establish a UL is

the adverse biological effect exhibiting the lowest NOAEL (for example, the
fmjiost sensitive indicator of a nutrient or food toxicity). The derivation of a UL
based on the most sensitive endpoint will ensure protection against all other ’
adverse effects” (?l/Qef. 28) "‘%at p- 18). The IOM report also explained that, %o(
“When possible, the UL is based on a NOAEL, which is the highest intake
(or experimental oral dose) of a nutrient at which no adverse effects have been
observed in the individuals studied. This is identified for a specific

circumstance in the hazard identification and dose-response assessment steps

of the risk assessment” (é?ef. 28), i‘dl/at p. 10).

Although CANTOX defined the UL as “the maximum level of chronic
daily intake of a substance judged unlikely to pose a risk to the most sensitive
members of the health population,” their UL determination was based upon

~~the “specified conditions of use,”” which includes label warnings that these
products not be used by many in the general population (including those under
18 years, pregnant or lactating women, and persons with certain health
conditions, including those most sensitive to the effects of these products, e.g.,
persons with hypertension and coronary artery disease). In contrast, the IOM
concept of the UL is the highest level of intake likely to pose no risk of adverse
health effects to almost all individuals in the general population. Thﬁs, the
CANTOX UL is less protective than the IOM UL because it removes from its
risk assessment the members of the population who would be most at risk for
adverse effects of dietary supplements containing ephedrine alkaloids:)[\%e%. S

93), idp. ;?)/

It also appears that CANTOX deviated from the IOM model in its

assessment of what constituted an “adverse effect.” Although the CANTOX
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report failed to define the endpoints (potential adverse effects) that were
considered in the determination of a NOAEL, the report stated that “‘the
“"slection of 90 mg/day is an appropriate value for a NOAEL for ephedra i

light of the evidence of no significant increases in frequency of adverse effects

or changes in heart rate or blood pressure at of below this level leading to

cardiac arrhythmias.” Thus, it appears that CANTOX did not consider changes

in heart rate or blood pressure to be “adverse effects,” although these biological

effects can lead to serious adverse health consequences, such as arrhythmias

and strokes. In addition, in discussing the Boozer et al. study, the CANTOX

report described the statistically significant 4 mm Hg elevation in systolic

blood pressure in the ephedra plus caffeine treated group as compared to the

placebo group, as well as other self-reported symptoms (dry mouth, heartburn

and insomnia) in the treated group, as ‘“‘minimal side effects.” This choice of
f_ﬂ:germinology suggests that CANTOX did not consider the well-described

pharmacological effects of ephedrine alkaloids to have potentially serious

adverse health effects. This difference would affect the NOAEL, which, in turn,

would lead to different UL determinations. We further address the definitional

issue of advgrsg events versus side effects later in the Adverse-Event section ., V.5 ¢ ifr

We also note that CANTOX s stated study objective, “to provide and justify

a safe upper intake level for ephedrine alkaloids from ephedra used as a dietary
supplement,” appears to assume that such a safe dose exists. This assumption

indicates a bias towards finding a safe dose, rather than an unbiased

assessment of whether any safe dose exists.

Finally, we discuss the inadequacies of the publications used by CANTOX

LM B Q & 31»» LS Ii‘ G ], i
to assess the safety of ephedrine alkaloids in sectionf :fl)/e Whatever meéthods Stz
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are employed, these deficiencies in the data used in CANTOX’s analysis

significantly undermine any conclusions reached in the CANTOX report.

-~

(Comment 33) Several comments objected that we did not consider animal
studies using ephedrine alkaloids to evaluate the safety of ephedrine alkaloids
as dietary ingredients, as several comments noted had been done in the
CANTOX review. One comment stated that the results of the National
Toxicology Program’s long-term rodent studies on ephedrine showed that a
lethal dose of ephedrine alkaloids for most animal species, translated into
human consumption, was between ZOOEflé{éléS mg tablets. A related comment
referred to toxicity (LDso) studies comparing pharmaceutical ephedrine with
ma huang in mice, emphasizing lesser toxicity of ma huang: The LDso for

ephedrine alkaloids from ma huang was 5300 mg/kg body weight versus 689

mg/kg for pharmaceutical ephedrine. A related point from this comment was

~~that wild and domestic animals consume Ephedra shrubs and there are no

reports of adverse effects in these animals. One comment included data from

rat, mouse, and dog toxicity studies on a specific ephedrine alkaloid-containing

dietary supplement. The results and their interpretation by consultants were
offered as demonstrating a very low toxicity for the supplement. One comment
stated that no animal study suggests that the ephedriné alkaloids would be
harmful at human doses of 25 mg per serving. One comment stated that animal
and laboratory testing may be informative on some issues but, in and of itself,

cannot answer the human causation question.

(Response) We recognize the value of animal studies in identifying or
predicting the toxicological properties of substances for human exposure. In
fact, animal studies do identify the sympathomimetic effects of ephedrine that

underlie our concern. These would not be expected to lead to harm in healthy
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laboratory animals because these animals do not have coronary artery disease
or other susceptibility to arrhythmias or congestive heart failure. An effect of
“TMevated blood pressure, if large and sustained, might perhaps show effects in
very large, long-term animal studies, but there is no reason to think that a
modest effect, one that would increase hypertensive risk in humans but still
lead to a low overall risk in any individual, would be detectable in animals.
The animal data are, therefore, not at all reassuring. The discussion of the
consumption of wild Ephedra species by wild and domestic animals
contributes no relevant safety information, since these animals also lack
pertinent human risk factors (coronary artery disease, heart failure, elevated
blood pressure). Also, were these animals to have an adverse effect, there
would be no way to identify it. However, we believe, as stated previously, that
there is sufficient scientific evidence from multiple sources, including clinical
_trials and the published literature pertaining to use of ephedrine alkaloids in
humans, to conclude that dietary supplements containing ephedrine alkaloids

pose serious risks of illness or injury.

3. Comparison with Drug Products Containing Ephedrine Alkaloids

(Comment 34) One comment asserted that our proposal to treat dietary
supplements more restrictively than WTC{&I‘U’gS containing
ephedrine and pseudoephedrine is in violation of the Administrative
Procedure Act’s prohibition on rulemaking that is arbitrary and capricious.
According to the comment, OTC ephedrine and pseudoephedrine products
contain higher doses of ephedrine alkaloids and therefore are potentially more
dangerous than dietary supplements that contain these substances at lower

) L levels.
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phedrihe or pseudoephedrine is not arbitrary c;r capricious. Our decision is
based on differences in the intended uses of these products, as well as
differences in the scientific evidence available to support the risk-benefit ratio
for the products. The risk-benefit ratio is dependent on several factors,
including the product’s intended use, the product’s benefits, if any, and the

availability of adequat(? measures to control risk.

e 315 17
7
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As discussed ; dletary supplements containing ephedrine alkaloids
present an unreasonable risk of illness or injury because their risks outweigh
their benefits. Like dietary supplements containing ephedrine alkaloids, OTC
drug products containing ephedrine or pseudoephedrine have risks related to
these ingredients. However, unlike dietary supplements, such OTC drug

~=~oroducts have demonstrated benefits in the treatment and mitigation of
disease. Through the OTC drug review process, we have determined that drug
products containing ephedrine are generatly recognized-as-safe-and-effective -
fG{RASEi s‘for OTC use as a bronchodilator for the tem% ary relief or

S and e
symptomatic control of bronchial asthma (see 2+-€FRB341. 116, 341. 76), and that

drug products containing pseudoephedrine are GRASE for OTC use as a nasal

decongestant for the temporary relief of nasal con; g:stio,nx Elfe to the common
cold or hay fever (allergic rhinitis) (s:sg Mﬂﬁ%ﬁﬂ/‘ 1%1"{?) Based on
controlled clinical investigations (see €F§@“ 330.10(a)(4)(ii)), we have
determined that the benefits associated with the use of OTC drug products

containing ephedrine and pseudoephedrine for these disease indications

outweigh the risks and justify the use of these products despite their risks.



91
However, such uses for disease mitigation and treatment are beyond the scope
of permissible dietary supplement uses.

- Moreover, we do not agree that dietary supplements containing ephedrine
alkaloids are safer than OTC drugs containing ephedrine or pseudoephedrine
based on the relative doses of ephedrine alkaloids in these products. We
consider an OTC drug product’s safety in the context of its conditions of use
(see 2~1—GF§{§

pseudoephedrine are marketed to persons with specific disease conditions or

30.10(a){4)(i)). OTC drugs containing ephedrine and

symptoms for temporary, episodic relief. In fact, OTC ephedrine bronchodilator
drug products are required to bear a warning limiting the use of these products
to persons who have been diagnosed with asthma by a doctor (see %ifé;;gl .

E? 341. 76(0)/)] Additionally, although drug products containing ephedrine and
pseudoephedrine are permitted to be marketed OTC at specific doses, these

~=~doses have been determined based on the specific indications of these drugs.
As previously discussed, the indications and benefits applicable to OTC drugs
containing ephedrine and pseudoephedrine do not apply to dietary
supplements. Thus, the safety of dietary supplements containing ephedrine
alkaloids cannot be established merely by showing that the level of ephedrine
alkaloids in these products falls within or under the dose ranges permitted
for OTC drug products. Furthermore, these dietary supplements contain several
ephedrine alkaloids, making it difficult to draw any conclusions about benefits

from studies using OTC drug products that contain a single ephedrine alkaloid.

(Comment 35) Several comments pointed out that we have concluded that
the ephedrine levels permitted in OTC drugs are generally recognized as safe.
Other comments maintained that the long-term marketing and favorable safety

record of OTC drugs containing ephedrine alkaloids is evidence of the safety
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of dietary supplements containing ephedrine alkaloids. Several comments
asserted that there is a lack of serious AERs for both traditional Asian herbal
“oducts and OTC ephedrine’drugs with dosages based on FDA’s monograph
(less than or equal to 25 mg per serving and less than or equal to 150 mg

in a 24-hour period) and that these dosages are, thus, safe.

One comment maintained that the non-serious events identified by RAND
are consistent with the side effects of caffeine and OTC ephedrine listed in
the OTC drug review and do not pose an unreasonable risk. Other comments
referred to statements made during thefl996 FDA Food Advisory Committee QC’U S
that there are no serious adverse effects reported with drugs containing SC
ephedrine alkaloids within the allowable dosage range and to a February 28,
20037FDA press release relating to ephedra that stated there are fewer AERs
linked to OTC ephedrine drug products than to dietary supplements containing

~<phedrine alkaloids.

(Response) We do not agree that the safety of dietary supplements
containing ephedrine alkaloids can be established by reference to the safety

of OTC drug products containing ephedrine or pseudoephedrine, two

tously

ephedrine alkaloids currently included in OTC drug monographs.
As discussed(abev; all sympathomimetics may pose risks for adverse /

events even after a single dose. ,Generelrl—y—reeegm-zed—assafean-d—eﬂiectrve“; preY el
i }«nb{ &

(GRASEY status does not mean that an OTC drug product may not cause :

adverse events. In fact, there have been adverse events reported to FDA

concerning ephedrine- and pseudoephedrine-containing OTC drugs. There are

also numerous adverse event reports for dietary supplements containing

~Ephedrine alkaloids. The incidence and type of adverse event reports related

to dietary supplements containing ephedrine alkaloids are discussed in section

-
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V.B.6.2: {\’/v%llsﬂvgsé‘ i%ixvgg%;four discussion on the significance of these AERs SR QGY SO
in our determination of unreasonable risk.
- As part of our OTC drug review, we have determined that ephedrine and
pseudoephedrine are GRASE OTC drug ingredients for certain indications.
Ephedrine is GRASE for the tegor}r{j re ief/l,@i’ symptomatic control of

bronchial asthma (see 2151@2413 6; 341.7 6). Pseudoephedrine is GRASE for =,

the temporary relief of nasal congesjion que Jo the common cold or hay fever

&

v v
(allergic rhinitis) (see 24+-€FR §41.ZO/\341.80). OTC ephedrine and
pseudoephedrine drug products have been studied in controlled trials that

establish their safe and effectivekdose for specific disease indications (labeled
; A Sk C

Qe A% 23 PIY
uses) (41 FR 383/1/?:2& 38371L\?8402 to 38403, September 9, 1976) (Ref\. 97Z98).

These OTC drug products provide health benefits when used by the gopulation

S

experiencing the particular disease. We note that these OTC drug products bear
~~varnings that certain populations should not use them, and they are not risk

free. However, we have determined that the demonstrated benefits for the

labeled OTC drug uses outweigh their risks (see 2+-€FR 330.10(a)(4)(iii)). The &

labeling of OTC ephedrine and pseudoephedrine drug products warns

consumers not to use the products if they have heart disease, high blood

pressure, thyroid disease, diabetes, or difficulty in urination due to an
}enlarge,ment of the prostate gland unless directed by a doctor (21 CF{%

5;% N Ak /

)%41.7&(%2)2\341.80(0)(1‘)1(C)). In addition, OTC ephedrine bronchodilator drug S+
products are' labeled with a warning not to use the prc\)}uct unless a diagnosis

of asthma has been made by a doctor (2T €FR B41.76(c}(1)). Moreover, the

labeling directs users not to continue to use ephedrine drug products but to

seek medical assistance immediately %Vf/symptoms are not relieved within 1

P N

| aour or become worse (Zﬂ—eﬁ{ 41.76(c)(5)). As discussed in the response to

a
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comment 34, the benefits of ephedrine and pseudoephedrine drug products I
for disease claims are different from the benefits of dietary supplement
) ‘oducts for noréaisease claims, so it would be inappropriate to conclude SZ
based on OTC drug product information that these dietary supplements do not
present an unreasonable risk. No data demonstrate that dietary supplements
containing ephedrine alkaloids provide a meaningful health benefit to a
particular population for any specific use and for short periods of time, as is
the case for OTC ephedrine or pseudoephedrine drug products. Therefore, we
have determined that the risks presented by dietary supplements containing
ephedrine alkaloids (including heart attack, stroke, and death) outweigh their
benefits, and that these products are adulterated regardless of what warnings
are included in their labeling. We note that dietary supplements containing
ephedrine alkaloids may also present other, less serious risks listed in the

~+equired warnings for OTC drugs containing ephedrine and pseudoephedrine;
however, because we are removing these dietary supplement products from

the market based on their cardiovascular risks, we are not addressing these

other risks in this rule.

With regard to the comments that discussed safety data for OTC ephedrine
bronchodilator drugs specifically, we note that the studies used to evaluate
ephedrine for the treatment of asthma and those using ephedrine alkaloids for
weight loss and other non-disease uses enrolled different populations and used
different study designs, endpoints, and monitoring protocols. Therefore,
comparisons across patient populations or indications (e.g., asthma treatment ,}9/ )
versus weight loss) for a risk benefit analysis is not justified. FDA’% final ru]é, | ) \
finding ephedrine GRASE as a bronchodilator was based on the 1976

e

recommendation of the Advisory Review Panel on OTC Cold, Cough, Allergy,

IS
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y
Bronchodilator, and Antiasthmatlc Drug Products (the Panel) (see 51 FR /35326
K’{TQ:, an

N ;
October 2, 1986; 41 FR 38312 at 38370 to 38372, September—@—i% he Panel *

- ard _
lied on data from studies conducted in 1973 and 1975 Ref 9%8) These BN

studies were designed to examine the efficacy of terbutaline as a
bronchodilator. The patient population enrolled in these studies were not only
clinically stable (i.e. normal electrocardiogram, blood pressure, and pulse) but
also had no apparent history of adverse events related to treatment with other
stimulant bronchodilators used at the time. These studies support the use of
ephedrine for patients with asthma who are otherwise clinically stable (i.e. not
found by a physician to have high blood pressure or other cardiovascular risk};
-however, they do not support the safety or efficacy of dletary supplements

containing ephedrine alkaloids for weight loss or other IlDIkdlSBaSB uses.
e

(Comment 36) Several comments asserted that it is misleading to compare
~he safety and efficacy of ephedra to OTC drugs because all drugs are toxic
to some individuals and all products must be evaluated on the basis of their
benefits relative to their risks. These comments expressed the view that dietary
supplements containing ephedrine alkaloids have only limited benefit for
weight loss over placebo and that this modest weight loss has never been

shown to reduce the increased morbidity that is associated with obesity.

(Response) We agree that dietary supplements containing ephedrine
alkaloids and OTC drug products must be evaluated based on a comparison
of their risks and benefits. It should be noted, however, that the evidentiary
standards for evaluating these two categories of products are different. We have
done a risk-benefit analysis for dietary supplements containing ephedrine
‘ ‘alkalmds for weight loss, as well as other uses, and have discussed our analysis

. o § thus Aeirmn gt
and conclusions regarding weight loss in section V.C.l)\

-~
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(Comment 37) Numerous comments asserted that herbal medicines,

including ephedra, have a favorable safety record when compared to approved

ﬁj‘larmaceuticals. Several comments cited the numbers of serious adverse
events assocﬁxtgd with approved pharmaceuticals, including deaths, among the
United” Sta~t-es~po£>ulation that are not due to medication errors. For example, X
various authorities estimate that more than 100,000 deaths per annum are
associated with approved pharmaceuticals (Ref; 992{1600). One comment stated
that the rate of severe adverse reactions to prescription drugs, without
necessarily including misuse, ranks as the fourth to sixth leading cause of
death in the United States (Ref. 100). The comment expressed the view that
ephedrine alkaloids do not carry a significant or unreasonable risk of harm
when compared to the high incidence of serious adverse effects with
prescription drugs.

~~  (Response) While we agree that serious adverse events can occur with the
use of prescription drugs, that fact does not change our determination that
dietary supplements containing ephedrine alkaloids present an unreasonable
risk. Prescription medications, although considered safe and effective for their
labeled indications, are not free from all risks. However, the benefit of using
prescription medications outweighs such risks for particular patients with
particular disease conditions, in part because the risk is managed through the
physician supervision required for the use of prescription medications.
Although dietary supplements need not be free of risks to be lawfully
marketed, the risks of using dietary supplements containing ephedrine
alkaloids are not outweighed by any benefit. Moreover, it would not be
surprising to see more AERs for prescription drugs than for dietary

o~
supplements. Healthcare professionals, who are aware of the drugs prescribed

-
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for their patients, are the primary source of drug AERs reported to us directly
or through manufacturers. They may not be similarly aware of their patients’
@m;e of dietary supplements. In addition, there are no mandatory reporting
requirements for dietary supplement manufacturers, unlike for prescription
drug manufacturers. Finally, the comments and literature cited pertain to
adverse events for all prescription drugs combined. This information has no

meaningful bearing on whether dietary supplements containing ephedrine
alkaloids present risks.
(Comment 38) One comment contended that dietary supplements

containing ephedrine alkaloids should be banned because we have already

banned OTC drugs containing ephedrine in combination with caffeine.

\
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Numerous other comments stated that our November 18, 198§}Er0h1b1t10n of

/

««\,,, e . ot

ephedrine alkaloids combined with caffeine and other stlmulants (48 FR o g

Pl

1
1

m‘?513) was due to such products’ potential for abuse and misuse as llhclt street Y-

drug alternatlv?es and not because of safety issues. One comment stated that
A
oug\ p§opésﬁ¥ﬂé to amend the final monograph for OTC bronchodilator drug

products to remove the ingredients ephedrine, ephedrine hydrochloride,
ephedrine sulfate, and racephedrine hydrochloride and to classify these

ingredients as not generally recognized as safe and effective for OTC use (60

FR 3§€43, July 27, 1995) was proposed to restrict the OTC availability of

ephedrine because of its illicit use as the primary precursor in the synthesis

of the controlled substances methamphetamine and methcathinone. The
comment stated that the July 2A) 1995751‘0})03&1 does not discuss the safety .-~ \/

of the use of ephedrine and thus does not support our actions.
=~  (Response} We do not agree that our July 27y 1995, proposal did not v’
discuss the safety of OTC bronchodilator drug products containing ephedrine

-




