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SUMMARY: The Food and Drug Administration (F3A, we] is issuing a final
~egulation declaring dietary supplements contairiag ephedrine aikalo:ds
adulterated the Federal Food, Drug, and Cosmeti Act {the act) becauss they
sresent an unreasonable risk of illness or injury under the conditions of use
recommended or suggested in labeling, or if no conditions of use are suggestec
or recomimended in labeling, under ovdinary conditions of use. We are taking
this action based upon the weli-known gharmacology of ephedrine alkaioids,
the peer-reviewed scientific literature on the effecis or ephedrine alka.o:ds, and
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the adverse events reported to have occarred in individuals following

FOR FURTHER INFORMATION CONTACT: Wayae Amchin, Center for Feod Sa’ety and
Applied Nutrition (HFS-007), Food and Drug Adrinistration, 5800 Fishers

Lane, Rockville, MDD 20857, 301-827-6733.
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1L Introduction

A, Why Have We Conciuded Thot Dietary Supplemeoms Coniaining Ephedrine

Alkaloids Present an Unrevsonabie Risk?
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We conclude that dietery supplements containg
adulterated under section 402{{)(1){A) of the act hecause fhﬂy present an
unreasonable risk of illness or injury uncer the conditions of use recornmended
ar suggested in labeling, or if no conditions of use are suggested or

v
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recommended in labeling, under ordia onditions of use. Dietary
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unplements containing ephedrine alkaivids ar
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most often used for weight
‘ogs, energy, or to enhance athlietic performance.

By iis plain language, section 402(B{1){A)of :be act (27 U.S.C. 3428){1(A)
requires evidence of “‘significant or unreasonable risk” of illness cr injury.

There is no requirement that there be evidence proving that the product has

caused ectual harm to specific individuats, only that scientific evidence

supports the existence of risk. The Government’s burcen of proof for
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inreasonable risk” is met when a product’s risks outweigh its benefits in light

o7 the claims and directions tor use in the product’s labeling or, if the labeling
is silent, under ordinary conditions of use. “Unreasonable risk,” thus,

its a relative weighing of the producis known and reasonably likely
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risks against its known and reasvnably likely berefits. in the obsence of a

suificient benefit, the presence cf even a relativeiy small risk of an important

: o o o o Ve
adverse health effect to a user may be unreascnable. Because :1is not

reascnable to conclude that a product is too risky in ths absence of any

nificant evidence, some weight of evidence of risk s reguired to meet this



Ty

standard. For axample, isolated adverse events alone might not be expacted
io constitute substantiation of rigk, but adverse event reporis combined with
sharmacotogical and other clinical evidence mignt be expected to do so
In considering whether dietary supplements contuining ephedrine
atkaloids present an unreasonable risk, we considerad evidence from thres
orincipal sourcss: (1) The well-known, scientifically established pharmacology
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sphedrine alkaloids; and (3) the adverse events (including published case
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ceports) reported to have occurred fol

1 o

lowing consumption or dietery
supplements coniaining ephedrine alkaloids.

arge lumily of phaymacological

oids areg members of a

gompounds called sympathomimetics. Syinpathorimstics mimic the elfects of
nephrine and norepineparine, which ocoir nutaraily i the hwmnan body.
Nultiple studies demonstrate that distary supplemenis containing epbedrine

2

atkaloids, like other sympathomimetics, raise bleed pressure and increase heart

1

rate. These products expose users to several risks, inci & CoT.S8guences

of increased biood pressure (e.g., serious adverse e s siroke, heart
x N 3 ) e , ) 8
aitack, and death) and incrsased morbidity and roria:ity from worsened heart

feilure and pro-arrhythmic etfects. Based on the best availuble scientific data

and the known pharmacology of ephedrine alkaloids und simdar compounds,
we conclude that dietary supplements cortaining ephedrine alkealoids pose
saort-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 atiack, and death, but there is also evidence ot risk froin

shorter-term use in patients with heart feilore or underlying coronary artery
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sufficient to cutweigh these risks. The best clinica: evidence for a benefit is
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evidence supports only a modest short-term

for weight loss

weight loss, insuificient to positively affect cardiovascular risk {actors or health
conditions associated with being overweight or obese. Even if long-term weight
iuss ceuld be achieved with the use of distary sunplerents containing

sse products when
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xcept through physician supervision. Other possiblie benefits, such as
ahanced athietd s o 7 h ed enereyv. or o fealine of alertress, lack
hanced athietic performance, enhanced energy, or & fealing of alertress, lack
scientific support and/or provide only temporary benetits that we consider
BN - VRS TRPOE G PN [ N, .
wivial compared o the risks of these producis, which may include long-term
or permanent consequences .ike heart atiack, stroke, and death. Thereiore, we
nave determined that the risks of distary supplerasnts containing ephedrine
atkaloids, when used for their labeled indications or vnder ordinary conditions

of use, outweigh the benefits of these products. We do not selieve these risks

zn be adequately mitigated through other reguletory measures available to

FDA for distary supplemenis, such as warnings in labeling
As with other sympattomimetics, we believe that the risks posed by

3

dietary supplerments conta ning ephedrine atkaloids, when used continuocusly
over the long term, generally cannot be adequately rairigated except through
phaysician supervision. Similar to over-the-countsr {(O1
ephedrine and pseudoephedrine produc:s, we expsct that dietary supplements
containing ephedrine alkaloids could be marketed without physician
supervision for a very temporary, episodic use that provides & benefit that

cutweighs the known and reasonably likely riske of these products. However,
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we are currently unaware of any such use, and our experience with epaedrine
alkaloid-containing CTC drug products suggests thar such benefits will be
iemonsirable only for disease uses.
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3. What Are the Ephedrine Alkaioids and Where Do They Come From?

The ephedrine atkalo oids, including, among otners, ephedrine,

aseudoephedrine, norephedrine, methylephedrine, norpseudoephedriae,
methylpseudoephedrine, are chemical stimulants vhat ocour naturally in some

botanicals (Reis. | through 5}, but can be synthetically derived. The ingredient
QEVIIT D “’?E}"f‘.f‘ jg %5: RSP da; YR Q11 ﬂ,w"ria.;‘r 3 t’vg ~ ‘%5: ™ 7
sources of the ephedrine alkaloids in dietary suppiemants inciude raw

ootanicals {i.e., plants) and exiracts from botanicals. Ma huang, Ephedre,
Chinese Ephedra, and epitonin are several names used for bolanical
‘ngredients, primarily from Ephedra siniza Stapf, Sphsdre squisetina Bunge,
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FEphedra intermedia var. tibetica Stapf and Ephedra distachyn L. (the

£
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Ephedras), that are sources of ephedrine alkaloics (Refs. 1,8, and 7). Other
clant sources rhas contain ephedrine alkaloids include Sida cordifolia L. and
Pineilia ternata {Thunb.) Makino (Ref. 8). Common asmes that have been used

for the varicus plants that contain ephedrine alkzloids inciuce sea grane,

yallow horse, joint fir, popotillo, and country mellow. The names desert herb,
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squaw tea, Brigham tea, and Mormon tea refer t
Zphedra that do not contain ephedrine aikaloids but have been misased to
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identify ephedrine alkaloid containing ingredients. Allhough the proportions
f the various sphedrine alkaloids in botanical spscies vary from ore species
‘o ancther, in most species used comm 11y, ephedrine i typicalily the

e

predominant atkaloid in the raw material {Refs. ¥ and 10).



Dietary supplements containing ephedrine atkaioids are widely scld in the
“Jnited States (Refs. 11 through 13}).7 Over the lasi decade, dierary supplements

containing ephedrine alkaloids have been iabeled and used primarily for

oss, energy, or to enhance athletiz performancs. Additional scientific
cvidence, and numerous veports of sericus adverse events, including deatn,
‘ollowing consumption of dietary supplenients containing ephedrine zlkaloids,
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have raised concerns about their safery. Consequentiy, we have taken a number

N

i actions in an attempt to protect the public frorm the risks of these procucts.

C. What Regulaiory Actions Have We Taken Regording Distary Supplements

Containing Ephedrine Alkcloids?

N

In the Federal Register of June 4, 1997 (62 FR 30878}, we published a

s

ne altkaloids. 11 this
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inding, with the fcrce and sffect of law,
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document, we proposed o make

irat a dietary supplement is adulterated f:t conlains 3 milligrams (mg) or

more of ephadrine alkaloids per serving, or if its tabel ng suggests ot

3

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

Il

in a e-hour period or a total daily intgke

»—»-,‘9

24 mg or more of ephedrine

aikaloids. The june 4, 1897, proposed ruie would also have required that the

iabel of dietary supplemen:s containing ephedrine alkaloids state that the
product should not be used for more than 7 days. We also proposed rohibif

ine use of sphedrine alkaloids in dietary suppleraents witn ocher Ingrecients

chat have & known stimulant effect that may interact with ephedrine alkaloids,

and to prohibit labeling claims, such as weight loss or body bailding, that
1'We use the term “dietary supplemenis containing ephedrine alkaloids” in this final
rule to refer ’EO dietary sxmpi ments containing botanical sources of ephedrine alkaloids. ‘Wc
use the term “‘ephedra” (o refer to botanical sources of ep“wéwse alka xmis, whe thfr derived
from a member of the Ephedra genus or another botanical, L,uw us Sida cordifolio L. or
Pmﬂz! ig lernata [i hvnba; Makino. We use the term “Ephedra” o refor Speciﬁ(;aﬂy fo the
“phedra genus of plants.
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lnire long-term intake to achieve the purported effect. In addition, the June

ﬁ
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4, 1997, proposal would have required a statemeni accompanying cltaims that

o

sncourage shori-tern excessive intake to enhance a purported effect, such as

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

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

iabels of all dietary supplements containing ephedrine alkaloids bear

H ¥

statement warning consumers not to use the product if they are tacing certain

)

drugs; advising them to coutact @ health care professicnal before use if they
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aave certain cdiseases or health condition
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sall a2 health care professional if they develop certain signs or symptoms. We
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including a number of deaths, associated with the use of distary suppiements
containing ephedrine alkaloids and our investigations and assessrnent of these
‘linesses and injuries. These actions wers also supported by many of the
recommendations made during the October 1995 meeting of en ac hoc Workirg
Croup of the FDA Advisory Committee (Warking Group) end the Auguast 1896
meeting of the Food Advisory Committee {FAC) und the Working Group

concerning the potential public health probiems associated with the use of

dietary supplements conta ning ephedrine alkaloids and what action FDA
snould take to address the serious health concerns associsied with their use
{Refs. 14 and 15}

The comnent period for the June 4. 1857, proposed rule ended on Augusi

5

18, 1897. In a notice published in the Federal Register on August 20, 1697

r"

(62 TR 44247}, we announced our intent tc reopen the corament period after

we corrected a number of inadverient onissicons in iz administrative recor
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Subsequently on September 18, 1987, we reopenad tho cornmeant period until
December 2, 1997 (62 FR 48966).

During this second comment period, tae Conunaission on Dietary

sed its final ceport on November 24,
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1987. The Commission, an independent agency estab

tary Supplement Health and Education Art of 1994 [D5HEA] (Fublic
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waw 103-417), was charged with conducting a study on, and providing

P

cecomumendations for, the regulaiion of label claims and stateinents for cietary

s

supplements. The Commission’s members incluced several scientists from

uf«‘

academia and industry. In ‘ts report, the Commission divided its conclusions

into three categories: findings, guidance, and recornmendations. The

Commission Report defined “findings” as conclusions reached by the

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

~

~e¢ Commission defined “guidance” that was directed to FDA as advice that

+

we should consider as we developed or implemented activitiss related to the

availability of dietary supplements in the marketplace. The Commission

SZLL

efined “recommendations” as suggested changes to DA regulations or the
development of new regulations governing dietary supplenents.

One guidance statement in the Commission KReport pertains to the safety
of distary supplements containing ephedrine alkaleids. In the report, the
Zommission urges FDA to use its authority under DSHEA to take swil:
anforcement action to address potential safety issues <uch as those posed

recently by products containing ephedrine alkaloids. Whiie it is expected that

a responsiblie industry will avoid marketing unsafe peoduces and that the
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industry will react prompi.y {0 remove procucts shown to be

significant or serious adverss events, in the final analysis theve mastbe a
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strong and reliable enforcernent system to back up the safety provisions of

kf‘

DSHEA. Failure by FDA to act when strong enforcement is necded uncecmines
public confidence in the ability of not oniy the Federa: Government but also
the dietary supplement indusiry to ensure safety and avoid harm to the public

i
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{Executive Summary, page VII, {Ref. 16}}.
1 a notice published in the Federal Register on April 29, 1988 (63 'R

23633), we anncunced our views on the recommendations ard guidance of

the Commission, as presenied in the Commission’s report. in this notice, we

stated that we take seriously cur public bealth protection mission and are

committed to removing unsafe dietary suppiements from the market (63 FR

i\a
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333 at 236834). The direction taken in tae current ralemaking on dietary

\j‘

supplements containing ephedrine alkalcias is consisient with the
Commission’s advice.
In September 1988, the U.S. General Accounting Office {GAO] began a

B

study on FDA’s 1997 proposed rule. CAD’s work culminated in the issuance
of a Juty 1999 report (Ref. 17). GAO concluded that the evidence supported
soncern that ephedrine alkaloid-containing supplements can cause sericus
nealth problems and it recommended further data collection and review. At
e same tirne, GAQ criticized FDA’s reliance on adverse event reports [AERs)
as the basis for the proposed resirictions on dosage, fisgquency and duration
On April 3, 2000, we withdrew parfe of the june 4, 1847, proposed rule

65 FR 17474, April 3, 2000). More Specif{icaﬁy, wes withdrew the proposed
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it conta

ol

that a dietary supplement is adulterated : P OT TNOTe

“ephedrine alkaloids per serving, or if its labeling suggests or recominends

~ %

conditions of use that wou.d result in the intake of 8 mg or more in a g-hour



seriod or a total daily intak
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proposed compliance procedures (regarding the anaiyiical method FDA woulc
use to determine the level of ephedrine aikaloids in a dietary supplement];
be proposed label statement “Do not use thi

that encourage long-term
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he proposed prohibition on labeli
‘ntake; and the proposed label statement to accompanry claims for short-term

“Taking more than the recommended serving may caise heart atiack,

ot
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sircke, seizure, or death.”).

We slated in our notice of partial withdrawa, that we condnuad tc have
a public health concern about the use of dietary supplsments conraining
ephedrine alkaloids aad that we would continue to monitor aad provide
appropriate follow-up on adverse events associated w'th the use of these
products. We alsc stated that withdrawal of certain provisioas of the pruposed
rule did not limit our discrstion to initiate enforcement aciions with resoect
tc dietary supplements containing ephedrine alkaloids.

On the same day as the notice of partial withdrawal of the 1867 proposed
~ule on dietary supplements containing ephedrine atkaiolds publishec in the

Federal Register, we announced the availability o7 certain documents lc
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et of the proposec rule {65 FR 17509, April 3,
270 A¥Rs received by FDA between Febiuary and September 1897, 1
separate Federal Register rotice also issued on the sane day, we also

announced the availability of additional AERs ard related information received

atter publication of the proposed rule (65 ¥R 17510, April 3, 2000). The
additional information included the analyses of these new AERs by experts

Hoth inside and ocutside the agency; review of labeis of products assoc:ated
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with these adverse events; review of the use of Ephedra speciss iv traditional
Asian medicine; enalysis of the {ikelihocd and fucrors affecting the reporting
of ads s perbar aTie i ol th . hvsinlogincal
01 dQVETrse eVEnis; ana sunl maries o & Known DRysiological,

pharmacclogical, and toxic effects of ephedrine alkalcids [Rei. 18). This

"(

P

announcement was made in part to prepave for a meseting convened by the

‘epartment of Health and Human Services (DHHES) Otlice of Women’s Health
supplements coniaining erhedrine alkaloids. Shortly before that raeeting, FDA
announced {65 FR 46721, July 31, 2000j that it wouid again recpen ths

-

comment period for the 1997 proposead raie from Anguast 10, 2000 (the day

[—

tember 30, 2000

®)
o

aiter the OWH meeting) until Se stice, we a.so

aanounced the availability ol a report on phenyloropanclamine and
temorrhagic stroke (Ref. 19).

In April 2601, DHHS’s Office of Inspector Genera! issusd a report entitlec
Reporting For Diewary Supplements: An Inadequate Safety
alve” (Ref. 20) that assessed the effectivencss o) ihe #"DA’s Adverse Event
Reporting System. This report found thar adverse svent reporting systeins

typically detect cnly a small proportion of tne events .hat actaally ccour.

Cn Marcs 5, 2603, we published a notice in the Federai Register making

>..,<
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vallable new information about dietary supplements containing ephearine
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ixaloids and requesting public comment on the new info mation and cn
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iation of these products (68 FR 10417, March 5, 2303). We apecifically

o

reg
sought comments on whether, in light of current information, we should
determine that distary supplements containing ephedrine alkaloids are

cnrseasonabie risk of 'liness

adulterated because they pressent a signiiicant or

or injury under the conditions of use recommended o. suggested in labeling
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or under ordinary conditions of use if the iabeling is stlent. The notice also
sought comment on a revised version of the warning statement f

on June 4, 1987, The revised warning statement had two components, a short

warning that would be required to appear on the principai display panel (PDP]
and s longer warning that could appear elsswiaere in labeling. The proposed

POP 18 ed th kes, heart at acks, seiz ar.d ceath have be
POF warning stated that sirokes, heart at acks, seizurss, ar.d ceath have been
reported after consumption of dietary suppiements cootaining ephedrine
alkaloids and that the risks of adverse events increase with strenuocus exercise

and with nse of cther stimulanis, including calfeine. The longer propesed

ase of the product and recommended thet consumers id using the product

and/or consult a doctor under certain circumstances.
In the March 2003 not ce, we asked for public comment on all additional
evidence developed since the publicaticn of the fune 1997 proposal. Une such
study was a report by the Southern California Evidenced Based Practice Center
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{NIH) (Refs. 21 and 22). RAND reviewed recent evidence on ine risks and
sanefits of ephedra and epaedrine? and {ound that dielary supplements

2The RAND report uses the term opm‘drd " to refer e;:lﬂ,ufmi, alkaloics fromm botanical
sources, whether or nol they are crm‘avn d in dist g y supplemenis. KAND ases the term
“sphedrine” to refer to pharmaceulical sources of ephedr: e
3RAND defined a “sentinel event” as a case that met a°! thiee of the following criteria
1} Docamentation of an adverse event mdi mer! ihe selection criteria; {2} documeniation that
the person having the adverse event {ook an ephedra-coniaining supplement or ephedrine
within 24 hours prior to the eveni {{for cases of ceatl, myocar diat infarciion [heart atiack],
stroke, or seizure); and, {33 documentetion that ulternative explanations lor the adverse event
were investigated and were exc.uded with reascnable cerainty. These criteric were subject
t6 procedures which induded the following {asnong other procedures): medical record
donumenration that an adverse svent had occurred; documeniniion that rhe subtect had
onsumed sphedra or ephedrine within 24 hours prior to the adverse event, or that a
OX iculogacai examination revealed ephedrine or cne of its associated products in the blood
rine. Cases with no such documentation were not reviewad further, For the Metabolife
, gphedra was assumed to bave been used within the prior 24 hours for all but
y hiatric events. All cases of stroke that met the criterion of ha aving consumed ephedra
»pi adrine within 24 hours were reviewed in moie detais; o be CLH,&’ fled as a “sentinel
" reports of rhmmhouc stroke aseded to have an assessrnont for a hiypercoagalable state
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containing ephedrine alkalsids are associated with higher risks of mild ro
moderate side effects such as heart palpiiations, psychiatric effects, and upper
zastrointestinal effects, and symptoms of sutonomic hyperactivity such as
fremor and insomnia, especially when they are taken with other sdmulants.
he RAND report identified 21 “sentinel events” among the adverse event
seports it reviewed, including stroke, heart aftack, and death.” RAND also
found limited evidence of an effect of ephedra on short-terr weight loss.
Furthermore, RAND found limited evidence that synihetic ephedrine and
caffeine in combination have a short-terny enhancerent effect en athietic

performance in certain physical activities. RAND conciudead that the scientific

3

iiterature does not support an effect of ephadrine alone on athbletic

performance, and there were no clinical irials on the stfects of dietary
supplements containing botanical ephedrine alkaloids on athietic performanca.

R

Cne of the studies reviewed by RAND, a stedy by Boozer, et al. (2002), though

bt

freguently on by the dielary supptement industrs gemonsirate the
}

safety of ephedrine alkaloids, raised add:tional concerns about the effects of

dielary supplements containing ephedrine alkaloids on blooc pressure. Thi

avidence, discussed in section V.B of this docurment, added significanily o
the evidence zug that polemer vaining ephedrin
th dencs sugpesting that dic.ary supplements coniaining ephedrine

3

aikaloids as currently marketed are asscciated with unreasonable safery risks.

o
b
oo

3

bout the sams time as we published the March notice, we issued

At a

warning letters io 26 firms for inaking unsubstantiated claims concerning the

(8]

use of dietary supplements containing ephadrine alkatoids te enhance athletic

performance. We also issued warning letters to firrms promoting dietary

and vasculitis, reports of embolic stroke needed to have an embolic cvaluation performed,

nd reports of hemorrhapic stroke reqi aired an examination to assess siructurs! problems with
kN
the ¢ 1[‘(&13.8101‘37 SjSL&E"l of the brain.




suppiements containing ephedrine alkaloids as eliernatives to illicit street
drugs.

In July 2003, GAO testified at a House Subcemmitiee hearing on issues

relaling to dietary supplemenis containing eplecrine alkaioids. GAD’s

o

testimory discussed and undated some of its findings from s prior 1999
report on dietary supplements containing ephedrine alkaloids (Ref. 23). The
testimony provided new information, including un evaluation of Metabolife

International’s records of health-related calls fromn consumers of Metabelife 358
{Ref. 24). GAC noted that tze types of adverse evants identified in the health-

related call records from Metabolife Internaticnai wer.: consisient with the

y-»-;-\
C p]
]
o
Tt
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;ypes of adverse events reported to us, as well as with the scientifi

4 vhysiological effecis of ephedrine alkaioids.
b [>)

aocument

4%

despite the limited information contained in most of the czli records, 14,684
catl records contained reports of at least one adverse event among CONsLIMETs
of Metabolife 356. The GAO testimony identifiec 92 serious events that
included heart attacks, strckes, seizures, and deaths and emphasized that thess
similar io other reviews of 1he call PR th
findings were similar tc other veviews of 1he call records, inciuding those done
by Matanolife Internationa. and its consultants. The CAO testimony noted thar,
in those call racords where age was documented, many of the serious adverse
gvents occurred in relatively young consumers, with inore than one-third being

uncer the age of 30. Furthermore, for theose call records in which quantity of
se an

=
e

/or frequency and duration of use were noted, mnost of the serious

adverse svents ceourred among Metabolife 356 users whao used the product
3 3

within the recommended guidelines, i.e., they did no: taks more of the produat

nor consume it for a longer period of time than the product label
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D. Petitions Received Relating to Dietary Supplement Contfaining Ephedrine
Alkaloids

We received three petitions relating 1o dietary supplewnents containing

3

sphedrine alkaloids. The first petition, dated Augus! 27, 1598, was submitted

3

oy the American Obesity Association and requesied that we issue a final rule

on dietary supplements containing ephedrine alkaloids opls the
regulations in the June 1997 proposal. The second petition, cated Octobe
2800, was filed jointly by the American Herbal Products Assoclation, ihe
Consumer Healthcare Products Association, the Nafional Nutritioual Foods
Association, and the Utah Natural Producis Alliance and requested that we
withdraw the remaining portions of our une 1987 vropesal and adopi and

impiement in iis place an industry-developed stemdard for the labeling and

marketing of cietary supplemen:s containing ephedring askaloids.

“he third petition, datad Seplember 5, 2001, was submitted by Public

Citizen. This petition requested that we deciare dierary supplements

containing ephedrine alkaloids adulterated because they present a significant

or unreasonable risk of iliness or injury under section 402{f} of the act and
ban, all production and sales of thsse products under section 301{(a) (21 U.S.C

H

a}) of the act. The petition also requested that we issue an advisory to
stop the use of dietary supplements containing ephedrine alkaloids due to the

estabiished risks of injury.

5

The information cited in support of this petition inchuded:

o

¢ Summaries of the updated numbers and typss of adverse events reported
to us for ephedrine-alkaloid containing cletary supplements compared (o the

lower incidence of the same typss of adverse events reporied for all other

cletary supplements;
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¢ An FDA preliminary analysis of data collected by and purchased from

(‘\{css

‘he American Association of Poison Conirol Ceniers (AAPCC) thal showed an

o Adverse events reported 1o Public Citizen

The petition also cited the known pharmacoicgical an
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properties of ephedrine alkaloids, recent publishad ariicles and cese reports,
tho faert *hf"{ dr araoo *{ i 3 oy ‘H’% c 1 .{ o f I L 7
the fact that adverse events are invariab Y unaerreporicd, an the fack of any

3

We have considered the information submitied by these petitions as well

&

as the comments received in response to these petitions and eli other

information in the docket. For the reascns summarized in seciion LA of this

document, we have concluded that dietary supplemenis containing ephedrine
atkaloids adulterated.

Ii. Summary of Letters and Comments
We have received more than 48,000 commenis in three dockels periaining

sphedrine alkaioids, Docket Nos. 95N--03034, 00N-1203, and 01P-0396.

-

hese comments include all lstters received prior tc the June 1987 proposal,
all comments received in response to Federal Register notices, and all

i
5

suomissions related to public meetings periaining to cietary supplemenis

containing ephedrine alkaloids. The 48,060 comments include more than
41,000 form letters received in the 1997 docket. Many comments submiited

pet e

icentical or nearly identical statements {o more than cne docket or in response
tc more than one Federal Register notice. Most of the comments were

supmitted by individual consumers who vse disiary supplements containing

enhedrine alkaloids or by independent disiributors of these products. Giher

£
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cormments were received from persons who nad, or who knew persons who
had, suffered adverse svents or who were reporting adverss events associated

with the use of an ephnedrine alkaloid-containing distury supplement. The

H
&

3

remaining comments included those submitied by medica! professionais,
scientists, medical or scientific associations, Stare or local health depariments,
government agencies, members of Congress, dietary supplement manufaciurers,
radilional Asian medicine practitioners and associations, dietary supplement
indusiry trade associations, pubiic health associations, ane consumer groups.

the form letters, while not submitting sabstuntive evidence or analyses,

expressed sirong views about our regulation of these prod..cts. Most of these

M
o
&
o
&
[V
@]

posed further federal regulation of dietary supplements containin
5 F

enhedrine alkaloids. More than 13,000 commenis opposed ¢ ban of thase

3 ¢

roducts and indicated that further restrictions on tnese products would

o]

infringe on perscnal choice. Thousands of comments requestad that FI3A not

irnpose stricter regulations on dietary sunplements coptaining ephedrine

£

kaloids than those impesed on OTC drugs that contain synthetic ephedrine

50

53‘3

aloids. Hundreds of commen:s requested that we not ban or reclassify
ephedra as a prescription drug because, they claimwed, sucn action would resu‘t
in. iliegitimate profits for the phermaceutical companiss. Many expressed the
view that we should only ban supplemenis containing excessive amountis of

ephedrine alkaloids and those marksied to adolescents and children or 0
othiers who may abuse and misuse these products.

Some form letters supported further regulation of these dietary supplement

preducis. Several stated that dietary supslementis containis

ot
@
®
o
by
o
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a:kaloids are dangerous and asked us to baa then:. Gihiers requestad thar we



maximuom dosage levels. Thousands of forin letters staied that DSHEA provides
us with the necessary authority to protect the puolic health and that we do
not need additional authority. Numerous comments criticized us for faiiing to
exercise the enforcement powers authorized by DSHEA. Numercus form letters
requested that ephedrine alkaloids be allowed for prossssional use by
fraditional Asian medicine practitioners and dispensed by licensed heaith cars
professionais.

YWe have also received approximately 2,500 individua:i comments that,
aithough not form letlers, did not contain substantive iaformation, analyses,
or data. Many of these individual comments raisad the saine issues as reised
in the form letters. Many comments were personal testimonials of how dietary
supplements containing ephedrine alkaloids are effeciive for weight control,
improving stamina, or treating medical cordiiions, and skould not be bunned
or furiher restricted. Several comments stated thai the june 1897 proposal
lacked scientific basis and that there are many legitimate studies that support
the responsible use of dietary supplements vontaining ephedrine alka:cids;
however, these comments did not submit any additivnal scientific evidence.

Uthers siated that diefary supplements containing ephedrine alkaloids are safe

when used appropriately. Others were personal festimnonials of acverse events
related to these products that urged a ban or tighier restrictions of these
products. Some comments criticized the proposed label warning as tco long
and ineffectivs.

Other comments came from members of Congress, with many echoing the

issues raised py the form letters. Several congressional representatives

"l?

ingly tarning to dietary suppiements tc

commented thal Americans are increa

H

tmprove their health and that Congress passed DSHEA to znsure that these
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products are vegulated as foods rather than drugs. They cited our own
statements that DSHEA gives FDA sufficient authority 1o remove unsale dietary
supplements {rom 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 bass our decisions un sound

science and not rely too heavily on AERs. Some expressed concern about
alleged FDA bias against dietary supplements conraining ephadrine alkaloids,

Others passed on concerns expressed by constituenis about adverse health
sifecis from these products. Several comments fromm members of Coagress
expressed concern about consuniers’ abi.ity to read and properly use labels
Many of the substantive comments submitted data and other inforn:ation
vegarding the use of ephedrine alkaloids. Some comments contained lsgal
analyses of DSHEA and other provisions of the act. Many comments related
to provisions of the june 1997 proposal that wers withdrawn io 2000 or that

have become moot as a result of the action taken in this final rule and,

it

therefore, do not require a response. Exampies of moct issues are the propossd

prohibition on claims that encourage long-term use and the proposed iabel
T

siatement that the product shouid not be used for more than 7 days. Gther

coraments addressed issues outsicde the scope of the rulemaxing le.g.,

comments about the civercion of ephedrine alkaioids for the illegal
manufacture of methamphstamine and misthcathinons) and will also nct be

A summary of all relevant comments and our responses Lo those commenss
follow. To make it easier to identify comments and our respoases, the word

“Cornment,” in parentheses, will appsar belore the comment summary and tha



word “Response,” in parentheses, wiil appear before cur response. We have

3

also numbered each commeni summary o help distinguish botween different

BN

1

comment summaries. The number assigned to eacn comment summary °s

purely for organizational purposes and does not zignily the comments” value

or importance or the order in which they were recsived.
ind

{fL. Finding of Adulteration

A, What Does the Final Bule Do?

his final rule declares dietary suppiements containing ephedrine

2

aikaloids to be adulterated under section 402(0{1 ) A} of the act. We hav

determined that these producis present an unreasonable r.sk of illness or injury

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

conditions of use are suggested or recommended in labeling, under ordinary
conditions of use. We are taking this actien based unon ths well-known and
scientificaily established pharmacoiogy of sphedrine alkaloids, the pesr-

ewed scientific literature about the effects of ephedrine alkaloids,

published case reports of adverse events, and the adverse zvents reported to

s that have occurred in individuals using products containing epheadrine

3

supplements containing ephedrine alkaloids poss a risk of sericus adverse

- 5

avents, including heart atteck, siroke, and death, and that these risks are

unreasonable in iight of any benefits that may result from the use of the

3

nroducts under their labeled conditions of use, or under crdinary condifions

5

of use if the labeling is silent. We are not addressing ine issue of whetner thess

§ 33

products present a “significant” risk under section 402{f}(1){A).
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T'his final rule applies tc dietary supplemenis containing ephedrine

B

atkaloids, includiag, but not limited to, those from the botanical specisz

Ephedra sinica Scapf, Ephedra equiseting bunge, Sphedra iniermedia var.

tibetica Stapf, Ephedra distachya L., Sida cordifoiio L. and Pinellia ternata

-

{Thunb.} Makino or their extracts. The ingredienr socurces of ine ephecrine

alkaloids include raw botanicals and extracts from: bofanical sources. Althouga
synthetic ephedrine (in the form of ephedrine hydrochioride] has been found

n procducts labeled as dietary supplements, sphedrine hvdrochloride was
approved for use as a human drug as early as the late 1840s and, to the best

of our knowledge there is no evidence that it wag markefed orior {o that time

as a dietary supplement or food. Furthermore, ephedrine hvdrochlorice and

orher syathetic sources of ephedrine cannot be distery ingredients because they

ace not constituents or extracts of a botanical, nor do they qualify as any other

type of dietary ingredient. For these reasons, producis containing synthetic

ephedrine cannot be legally marketed as dietary supplemenis. See sections
201{ff)(1) and 201(f)(3)(B) of the act (21 J.5.C. 321{}{1} and (){3)(B}). In

B miltion worth of

o4
@
jou}
{9
0
jab]
o
3
e
e
&3
o

Cciober 2001, we brought a seizure act
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roducts containing syathstic ephedrine hydrochloride that wers
tabeled as dietary supplements (Uniied Sictes v. 1009 Cases * * * E'oia
International AMP II), No. 2:01CV-820C (1. Utal: fired Octobar 22, 2601}). As
a result of this ssizure, in 20062, the manufacturer signed a consent decree
agreeing to the condemnation and destruction of the ssized products and
orchibiting it from manufacturing or disiributing viclative ephedrine

hydrochloride products. In other actions, we nhave sert warning letters fo

multiple firms that were marketing prod acis containiag syntizetic ephedrine



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

'The final rule does not apply 1o corventiona! focd producis that contain
ephedrine alkajoids. Substances intentionally acded to & conventional food are
generally considered to be food additives under secticn 2011s) of the act.
Ephedrine alkaloids contained in convertional foods would generally be
considered unsale food addilives (see section 409 of the act {27 U.S.C. 348)).
A food that contains an unsafe food additive is adalterated under section
"This finai Tuie also does nct include OTC or prescription drugs t

contain ephedrine aikaloids. Tne use of ephedrine or Dseudcephedrins for the

treatment of asthma, colds, allergies, or any other disease is beyord the scope

of this final rule. Ephedrine is allowed as an active ingredient in oral OTC
sronchodilator drugs for use in the treatment of yedically disgnosed mild
asthma (§5341.16 {21 CFR 341.18)), when within the established dosage

liynits and when the product is labeled in accordance with the required

statements of identity, indications, warnings, and directions {or use found in

[V7p]
(]
e
[
=~J

6. in the near future, we intend to propose revisions ¢ §341.76 to

ephedrine (topical) and pseudoephedrins {oral) ave permitied as active
ingredients for use as nasal decongestants [§ 341.20}, when they are used
within the dosags limits established by and labeled in accordance witha

§ 341.80. The topical use of ephedrine will not bs further discussed in this

3

ie because it 1s not relevani to oral consumption of ephedrine in dietary

% i
[

D

o

supplements. The use of ephedrine alkaloids in drug prodacts is discussed in

more gecall in section V.B.3 of this document.
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Several Ephfiedra speciss {including those known as ma huang) have a long

Ie

hislory of use in traditional Asian medicine. These producis are beyond the

3

scope of this rule because they are not marketed as diotary supplements. The

1se of ephedrine alkaloids in traditional Asian medicine is discussed in more

Cf‘

stall in section V.B.5 of this document. As we describe thers, this rule does
nct change how these products are reguliaied under the act.

Y

{Comment 1} One comment stated that we coined the lerm “ephedrine

to improperly broaded the scope of the published scientific

literaturs and AERs cited ia the June 1857 proposal. The comment pointed

cut tnat ephedrine, pseudcephsdrine, and paenylpropanolamine (PPA) are al:
different chemical entities and stated the opinicn that only data on ephedrine
A

are relevant to the June 1997 proposal.

{Response} Although we agree that the terms ephedrine, psendoephedrine,

o~

and PPA refer to different chemical entities, we disagree with the rest of the
commment and its conclusicns. The term “ephedrine alkaloids” refers to a class
of naturally occurring compounds structarally related to epnedrine, ana the

-

term has been used in that manner in the scientific Hierature (Rets. 25 and

28). We chose this particular lerm, rather thun several alzernalives, such as

‘Ephedra bases” and “‘ephedrine type alkaloids,” to limit the scope o the June
1997 propesal to those compounds that are natural constituents of the asrial
parts of the Ephedra plant or other botanical sources of ephedrine anc related

alkaloids. We also defined the term by listing the six principal naturai
alicaloids in the June 1997 proposal and other FDA documenis. {Refs. 3 and
27}. The ephnedrine alkaloids in botanicais include l-ephedrine, a-
pseudoephedrine, l-norephedrine, I-methylephedrine, d-norpseudoephedrine.

d-methylpseudcephedrine, and mincr related alkaloids. Al of thess



28
compounds are pharnmiacologically active substances ia the plant. Therefore,
we considered all of them n our evaluation of the r:sks asscoiated with the

use of the botanical or exiracts from the boranical. Howevar, as discussed in

>N

i1

- =

he response to comment 24 in section V1A of this document, we recognize
tnat there are some differences between epnedrine and PPA.

{Comment 2] Several comments asked whether North American species
ol Ephedra {e.g., Mormon Tea) are covered in this rulemaking.
{Response) Most North American species of Epaedra (e.g., Mormoen tea)

“

do not contain ephedrine atkaloids (Refs. 2 and 26}. Noneinsiess, any diefary

suppiement that contains ephedrine alkaloids from ary boranical source,

£

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

A. What Is Our Legal Authority Under the Act?

>

We are issuing this final regulation under seciions 402{f){1}(A] and 701(a}
of the act (21 U.S.C. 371(a}}. Section 4021 ){A) of tha act deams a food to
be aduiterated:

ifit is a dietary supplemeant or contains a dictary ingredient that—-

{&) oresents a significant or unreasonable risk of illness or injury under—

i} conditions of use recommended or suggested in labsling, 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 atkaloids are aduiterated because they present an unreasonaocle risk

inding is based

within the meaning of section 402{f}{1){A} of the act. Thi

on our conclusion that the risks of thess products outweigh their penefits. Our

=
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deiail in section V.1

legal interpretation of “unreasonable risk’ is discusgsed in d
of this document. This regulation does not address iho meaning of “sigrificant
risk” or whether dietary supplements containing ephedrins alkaloids present
a sipnificani risk under section 402{f}{1(A}.

Section 701(a) of the act gives YDA authority o issue regulations for the
efficient enforcement of the act. We are using this rulemakiag autaoriry for

aietary supplements conta:ning ephedrine alkaloids because we are

pa

articulating a standard for unreasonable risk under 402(f)(1){A) of the act for
the first time and because it is more efficient to declare these products

adulierated as a category than to remove them from the market in individual
eniorcement actions in which we would have to establish, for each individual
produact, that they present a significant or unreasonable risk.

The March notice asked

about the adequacy of FDA’s authority te regulats
ietary supplements containing ephedrine atkaleids. More specifically, we
sougnt comments on “what additional legisiative authorities, if any, weuld be

necessary or appropriafe to enable us to address this issue most effect vely

’“z‘j

(68

o

R 10417 at 10420].

-

{Comment 3} Many comments exprassed the view that we already

5]
Ed

‘r*‘

Ve

the authority we need to take action against dietary supplements containing

ephedrine alkaloids. These comnments cived our suthority 1o declare these

supplement products to be a significant or unreasonabie risk or imminent
hazard under s n 402{1}(1) of the act or to regulate the products as

containing a poisonous or deleterious suostance that way render them
injurious to heallh under section 402{aj. The commeants d.ffered as to whether

we had the necessary evidence to utilize these provisions. Severa: corments



Cf’“a

30
ovpposed any additional authority and criticized us for allegedly not fuily

‘miplementing the authority we already ha

CD

{Response) We agree that we have the authority to take action against
dietary supplements that contain ephedrine alkaloids. All three authoriiies
mentionad by the commen:s are available to us when circumstances warrant.
i this instance, we have chosen to proceed under the adulieration standard

4

in: section 402{0{11{A) of the act. We belisve that we have sufficient evidence
¢ meet this standard.

(Comment 4} In contrast, cther comments stated taar our tegal authority
sheuld be strengthened. Several comments expressed the view that DEEEA
neads to be amended because it cannot adequately protect public healih. One

sublic interest group noted that our delay in acting rerlects the difficu:ty we

g DSHEA. Several comments offerec suggesiions for

<

sacounter implementin

amendments that would str
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reporting of adverse events, certain sales restrictions {2.g., restricting salss to

behind the counter only, prohibiting sales o ind.viduals under the age of 18],

special labeling requirsments for dietary sunplerments contairing ephoedrine

£

alkaloids, registration and listing, premarkel approval [or safety and efficacy

{paz’@;icaéaﬂy for all new stimulants and steroid substitutes), and repeal of the
e novo review provision so that we would receive judicial deference on

adulieration issues. A few comiments suggested thaf dictary supplements be

4

regulated as drugs. One comment suggesced aew legistation to classify dietary
(Response) We must regulate dietary supplements under our existing
authority. Accordingly, we are unable to take aclion regarding suggestions for

amendments (o DSHEA because any such amencments must cesuit from



Congressional action rather than rulemaking. Therelors, we are nct addressing
those suggestions in this rule.
{Comment 5} One comment stated that conventional fooc safety standards,

".5., the generally recognized as safe (GRAS) standard »v the standard for FDA

3 as a food additive, do not apply to dietary ingredients.
{Response] We agree that the standards referred to in this commert do

)

not apply to dietary ingredients. Premarket approval is recuirsc of subsiances

that ave food additives as defined in seciion 201{s) of the act. Substances that

3

would otherwise fall under the food add:tive definition but are generally

ecognized as safs by experis are nol food additives and do not require

premarket aporoval, Dietary ingredients contained in, or intended for use in,

&

5

a dietary supplement are explicilly excluded from the food additive definition

o

ot

in section 201(s}{8) of the act. Therefore, neither the premarket approval regime
for food additives nort the genevally recognized as safe (GRAS) stancard applies
to dietary ingredients. We are instead basing this final vule on the dietary
supplement adulteration standard set forth in section 402(1){1){A) o7 the act.
{Comment 6] One comment stated we nve viclating the Fiest Amendment
of the U.S. Constitution and the Adminicirative Procedure Act (APA] oy
requiring a much higher standard of safety for dietary supplements than for
onventional foods. Anothsr comment also raised concerns about the irst
Armendment limits of FDA s authority to regulats dietary supplements

containing ephedrine alkaloids.

{Response) We disagree with these comments. There are a number of
different safety standards for foods (see, ¢.g.. seciion 402{z}(1) and section

402{a){2)(C) of the act}, and whether these standards sve higher or lower than

el

3

“significant or unreascnable risk” siandard for dietary scpplemenis in
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section 402(f){1}{A) of the act is not relevant to the legal sufficiency of thi
rule. To the exten: that we regulate dietary suppls
{cods differently, these differences are justified by the
statutory provisions that apply to these two categories of procucts. Although
some parts of the act apply to both dietary supplements and conventional
PR 3 - ot A > 4 N h - I v AT e £ 31

‘cods, other provisions apply cnly to one or the otner. Where Congress

d

xpressly provided for dietary supplements io be subject t a requirsment or

(0
3

standard that does not apply to conventional foods, ws may implement that
srovision without violaling the APA. Furtiner, this finai rule doss not violate
the First Amendment. This rule does not resirict spesch; rather, it makes a
finding of adulteration that results in a preaibition on the disiribution and sale
nf & product that presents unreasonable health risks. Such reswictions on
purely commercial, nonexpressive conduct ars notf subject to First Amendment
serutiny. See, e.g., United States v. O’Bricn, 391 J.5. 167, 378 (1868).
{Comment 7} Several comments expressed the view that these preducts
shiould be regulated as drugs under our exisiing autiiority, Some comments
stated that we shouid make these products availabie crly by nrescription,
arguing that the potential bealth hazards associated with dietary suppiements

-

containing ephedrine alkaloids are too serious for OF'C nse and that restricting

e

access by requiring a prescription would insert trained medical prolessionals

ess proauc:s to an

into a case-by-case decision on the appropriatencss of these |

individual consumer. Further, one comment recommended thart it the
frequancy of adverse events under prescription stafus does not improve, more
rgsirictive action should be implemented, including the withdrawal ofall

procducts containing ephedrine atkaloids from the market.
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esponse] We do not agree that all dietary supplements containing

sphedrine alkaioids may pe regulated as drugs under our existing authority.
sducts ; only if they meet the definition of drug in section 201(gj{1

of the act. Products containing ephedrine alkaloids are reguiated as drugs if

£

they are intended to be used in the diagnosis, cure, mstigation, reatment, or
prevention of disease (sect.on 201{g}(1}{(2) of the act). Without evidence of

ntended use for such purposes, the product is not a rug under the act. Soms

[—h

dietary supplements conta ning ephedrine alkaloids are promoted for disease
Iy supp gep P

1

uses, e.g., to treat obesity. In such instances, we can and have faken action

4

against ceriain dietary supplement products as drugs. Under the act,

LD

considerations such as poiential risks to health, need for medical supervision,

iy

and pharmacology of a product that meeis the aistary supplement definition
ace not by themselves sufficient to subject the product w regidation as a drug.

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

autnority to restrict dietary supplements to prescripdon use.

v for a drug, i.e., a low incidence of adverse reactions or gigrificant
side effects under appropriate conditions of use, and a low potential for harm.
which might result from abuse situations, is equally applicabie to dietary
supplements or food.

.

(Response} We do not agree that the safety standards jor drugs apply to
dietary supplements or other foods. As explained previously, dietary

suppiements are not drugs uniess they mest the definition of drug in section
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201{g){(1) of the act. The sarme is trus for vonventional foods. We are basing

3. }

kis final rule on the distary suppisment adulteration s

o
,‘y«/

rd set forth in

he adulteration siandard for aietay

secticn 402{0{1){A] of the act. 11 v
supplements set forth in section 402(f)(1(A] of the acl implies a risk-benefit
seloulus. While we also use a risk-benefit svaluation in the drug evaluation

orocess (see § 312.21(c), § 314.56(c){5)(viii}, and § 330.10(a}{4] (21 CFR

Y

3712.21{c), 314.50{c)(5){viii}, and 330.10{a}(41)}, the acl vreates different

evidentiary stancards for dielary supplemsnis and diugs. Therelore, we are nct

applying the drug safsty standard to dietary supplements.

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

A threshold issue is whether the products covered by this rule meet the
a dietary supplement under section 201{i1) of the act.
(Comment 9} One comment from a State department of health stated the

opinion that dietary supplements containing ephedrine alkaloids pressnt

significant risks when they are consumed as a regular part of the diet end do
aot fall within section 201({if}{1} of the act. The comment expiained that
because these producis carnot be used on a daily basis without presenting

significant risks they cannot be “intended o supplement the diet” and are not

i

)

dietary supplemeats within the meaning of the aci. A relaied comment

sxpressed the opinion that, for a substance to be a distary supplerment, it musi

4 .

be proven that the human body needs ths substance to establish a need for

{Response} We agree with thase cownments in part and disagree in part.

risk when consumed as a 1‘9@&1&? part of ths diet; as giscussed in section V.B.
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of this document, thev present a risk to somie usess even wihen consumed

accasionally. We do not agres, nowever, that dietary supp:enents containing

notanical ephedrine aikalo ds do not fall within the definition of a dietary

supplement in section 2011} of the act. Section 202 {(9(1) ol the act, added
oy DSHEA, provides, in part, that the term “dietary supplement” means a

roduct “intended to supplement the diet” that bears or contains one or more

o

dietary ingredients. Among the dietary ingrediests lisied in soction 201{f0)(1)
of the act are herbs and other botanicals. Therefore, botanical sources of
sphedrine alkaloids, such as Ephedro sinica Stapl and the other botanicals
dascrived in section LB, of this document, are dietary ingredients, Further,
we do not agree that the prrase “intended o supplement the diet” authorizes
the exclusion of a product from the dietary suppiement definition solely on
the basis of risk. Given the explicii references to risk ia sec

act and the inclusion of botanicals as a category of dietary ingredients in

(1} of the act, it seems clear that Congress intended us to regulaie

@

botanical products as distary supplements {(provided that they are not drugs
and otherwise meet the dietary supplement definition and ic evaluate their
risks under the adulteration provisions in section 402 of tue act.
We also do not agree that, under the dietary supplement definitioa, it must
s proven that the human body needs a particuler substance o establish a need

A

or supplementation. Under DSHEA, a substance does nol necessarily have to

s

s

be shown to be essential to hurman nutrition to be marketed as a distary
supplement. Although no provision in the act or legisiative history directly
addresses this issue, section 201(ff) of the uct lists classes of dietary ingredienis

{e.g., botanicals} that are not essential for growth or to mainiain good health

{Ref. 28). The fact that Congress classified such subsiances as dietary
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ngredients is clear evidence that Congress did not intend (o Himit dieiary

3

ingredients to substances taat have been deemed ol

io be essential in humarn
nuirition.
{Comment 18) Several comraents, including one from an industry medical

consultant, stated that herbal products should not be »egulated urder DSHEA

because they have physiologic effects and significant potential for toxicity. The

comrent cncouraged us to work with indusiry to establish an appropriate

reguiatory category for botanicals.
{Respense} Under the act {as amended by DSHEA], botanicals can bs
«qk d SUTT L S I Lo mvr 0 M OTRAT O ant ?ﬂ, ,3
marketed as dietary supplements provided that they clnerwise meet the dietary

3 L

upplement definition, and are safe and properly labeied. If botanicals meet

the drug definition in section 201{g) of the act, they are properly regulated

as drugs. In this regard, we published a linal rule entitled “Additional Criteric
and Procedures for Classifying Over-the-Counter Dirups as Generally
Recognized as Safe and Effective and No: Misbrandad” {67 'R 3060, January

23, 2002). This rule defines the term “botanical drug subsiance” and explains
bow to submit a dime and exient application to request that & botanical drug

suostance be included in an UfC deug monograph {see § 330.14). In addition,

we recognize, and are acdressing, the current need for guicance for
manufacturers seeking to develop botanicais as either OTC or prescription drug

]

products under the appliceble statutery and regulatory requirements. See

]

Cuidance for § ndustry: Botanicai Drug Proaucts {Draft

Y

Guidance] (August 2000}

Z

availabie at htip://www.fda.gov/cder/guidance/i1221djt.pdf.;

Lo

C. Administrotive Procedures
{Comment 11) Several comments stated that i is dremature o request

comments on whether distary supplements containing ephedrine alkeloids
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fine that standacd. These

resent a significant or unreasonable risk before we d
this new standard so that it can be applied ia the fuiure to ali dierary
supplements posing health concerns. One comment suggestad that defining

“significant or unreasonabie risk” may require new le;

(Response} We do not agree that we must defiae ihe term “unreasonable

1

risk” standara through regulation or guidance before taking action against

dietary supplements containing ephedrine alkalcids based upon this standard.
An agency may interpret a statutory provision through raking or case-by-
case adjudication (SECv. Chenery, 332 U.5. 194 (19847)). We conclude, based

¥

upecr available evidence discussed in section Vol this decamant, that distary
supplements containing ephedrine alkaloids present an uursasonable risk of
illness or injury because their risks outweigh their benefits, and that these
proeducts are therefore adulterated under section 402({){1){A]} of the act. We arc
using our genera! rulemaking authority to issue reguistions for the efficient

7

antorcement of the act (section 701{a) of the act (21 U.5.C. 371{a}) to igsue

r'?‘
‘?j«
o
besfey
g:_’\

a regulation applying the standard in the conte particular category of

v . 1

dietary supplements: those that contain botanicai sphedrine alkaloids. We are

not required 1o issue a separate ruie or guidance defining the 402(H{1)A)

et

standard before issuing such a regulation. Similerly, lnck of a regulation or

guidance defining the standard does not prevent us from taking enforcement
action against dietary suppiements that present en “uareasonanle risk,” nor
is new legisiation necessary for us to interpref the meaning of “unreasonable
risk.” If Congress has clearly spoken fo a question of statutory interpretation,
tne agency charged with administering the statute must implement the

(1

unambiguous intent of Corgress (“Chevron step one” ;. Chevron v. Nalural



&

5
et

4

Fespurce Defense Council, 467 U.5. 837, 842-43 {1684}, I 3 statuie is si‘ent

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

Y

¢l Id. oF 8453-44. When such

Gﬂf

ambiguous provision {“Chevron step v

¢ 3

adminisirative interpretations are made through rulemaking, they will be

upheld as long as they are reasonable and consisient with ihe statute’s purpose

and legislative history. Christensen v. Horris County, 529 U.S. 576, 587 (2000};

Chevron v. FERC, 193 F.Supp.2¢ 54, 68 [D.5.C. 2002}, As discussed in the

3

gsponse to corarent 58, we have concluded under Chavron step one that the

4

~3
3

vhrase “unrsasonable risk” clearly direc.s DA to conduci 2 visk-benefiz
nalysis. Even if 2 court were to find that phrase ambizuous, however. our
interpretation is reasonable under Chevron step two.

le

{Comment 22} Several comments urged us noi to act against all distary

supplements containing ephedrine alkaloids because ail such products

different and must be cons dered individuatly, The commments cited differences
in dosages, formulations, labeling, etc. across procucts and, thus, each produc:
must be analyzed on its own merits. One industry conument argued that we
exceeded our statutory authority in trying to regulats all dierary supplements
containing ephedrine alkaioids through notice and commen: rulemaking.
(Response] We co not agree that we nay not reguiate ihe entire category

-

of dietary supplements containing ephedrine alkaloids through rulemaking. We

recognize that there are differences between different dietory supplements
containing ephedrine alkalsids. However, we conchids, based on available
science, that all dietary supplsments containing sphedrine alkaloids present

an unreasonable risk of illness or injury, regardless of how they are formulatec

A

r labeled, because the risks outweigh any benefits that may resull from use
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.t . e
r ducts. T}

Therefore, we may issue a rule linding tha entire class of

{Cemment 13} A few commonts noted that we bear the burden of proof
[N d ~ . fyy1 {er oo 1 40 f'/s‘g i’h P
tc show dietary suppiements are adulterated under section 402{f)(2) of the act.
{Response} We agree with this comment. Section 402{f)1) of the act cleariy
ates that in any proceeding under that provision, “the United States shall
hear the burden on each elamen: to show that a dietary sup

vy

aduiierated.” We have met that burden in this rulernaking.

{Comment 14) Several comments discussed our anility tc declare distary
suppiements containing ephedrine atkaloids an imminent hezard under section

402{0{1{C) of the act.

(Response) We are not addressing these comnients because we have chosen
0 proceed under section 452{f)(1){A).

{Comment 15} One incustry comment stressed that conunents to the

f.m.
5"1

sroposed rule may not be used to authorize other final regulations. The

3

comiment expressed concern that comments o a

5

yroposed warning statement
wouid be used as a basis for another FDA action fo regulate these supplements.
(Response) We disagree with this comment. ¥FDA way issue this final

rggulation based on a findic

=
aoe

g
-

o

jy
£
=

&
'm

(3

fuad
wm

’;i;

CD

1'.55

]

Q

ot

-

oM

et &

=

o

Cﬁ

[1n]

48]

e

o
®

[,

=

st o

»*Zﬁ

alkaloids are adulterated because they present an unreasonable risk under

es .o provide the publi:

,..4 “

section 402{f}{1}{A) of the act. The APA veguires agenc

with notice and an opporivaity for comment before issuing a new regulation.

o
el

i

{(bj~{c). In keepmg with this requirement, a {inal rule may differ

[4h]

5U.8.C. §58
from a proposed rule if the final rule is a “logical outgrowih’ of a proposed
vuie. Small Refiner Lead Phase-Down Task force v. £PA, 735 F.2d 5086, 547

{D.C. Cir. 1983}. The inquiry into whether a final ruie is a 1ogical

f“

yatgrowth



4

of the proposed rule is often stated as whether the regulatad party “should

i
i

have anticipated that such a requirement might be imvposed.” Small Refiner,

705 F.2d at 548. Agencies “undoubtedly have authorily fc promu,gate a final
wé‘r?}“‘ nfi g in e particn o . POV “i' Jo® « % 2 R

rule that differs in some particulars from its proposed rule fal contrary

rute would lead 1o the absurdity that ... {1e agency can learr from the

comments on its proposals cnly at the peril of sturting a new procedural round
of commentary.”” Small Refiner, 705 F.2d at 54647 (quoting Int’l Harvester

Co. v. Ruckelshoi 78 F.zd 615, 632 n.51 (D.C. Cir.1873;) The D.C. Circuit

has also stated: “The APA notice requirement is satisfied i the notice fairly
apprises interesied person of the subjects and issuas the agency is considering,
‘the notice need not specifically identify “zvery precise preposal which {the
agency] may adopt as a final rule.”” Chery. Waoste Mirs. v. #FPA, 870 F.2d 177,

¥

203 {1989) (quoting United Steelworkers of Am. v, Schuylkill Metols, 828 F.2d

4

314, 317 (6th Cir. 1987) {(iniernal citations cmitted]}).
Our 1997 proposed rule, along with our March 5, 2003 Federal Register
notice, provided a sufficient basis (o allow the public 1o anticipate cur actions

.o this final rule. Thmugh our proposed actions on dietary supplements
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402(51{(1}{A]) of the act. In fact, our March 2003 Federal Register notics {68 FR

containing sphedrine alkaloids present a significant or unreasonable risk undsr
section 402(F(1}{A) of the act. We alsc sougnrt comment on new evidencs
concerning the safety of distary supplements containing ephedrine alkaloids

{68 FR 10417 &t 10420). In addition, the resiricticn on sphedrine alkaloid/

binations proposed in 1997, which wes unatfected by the 2000



notice of partial withdrawal, was based in part on a finding of adulieration
uncer section 402{f}{(1)(A) of the act. 62 FR 30873 at 30696, Though wa did
not specifically propose to codify a finding of adulterarion based on significant
or unreasonable risk in the March 2003 Federal Register novice, it was clear
that we were contemplating the possibility that distary supplements containing
spnedrine alkaloids were adulisrated under section 402({1{1}{A) o
Courts have upheld final rules that contained new elements when the public
was made aware that the agency was contemnplating such a change. Ses

acturers Association v, EPA, 876 I7.2d at 202-03. Furthermore,

[y

Chemical Manu
we received several comments regarding the possibility of a finding that all
i ral comments regarding e possioility of a nding that a
dietary sapplements containing sphedrine alkaloids would be deemed
acdulterated under section 402{f}{1){A]} of the act. Though not determinative of
:ogical ouigrowtn in and of themmselves, coraments on the ‘ssue are evidence
chat the public received adequate notice of cur final rule. Snell Gii, 850 F.2d
at 757. Based upon our explicit request for comments on the edulteration issue

dulteration

QJ

in our 2003 notice, our reference to the scction 40201 (A} ¢
standard as a basis for our 1997 proposed nile, and the faci that a number

of parties commented on whether distary supple:nents containing ephadrine
alkaloids present a significant or unreasonabie risk, there was adequate notice

o the public of our actions in this final rule.

{Comment 18] Severat comments cited language in section 402(f)(2) of the
act providing that courte must review any determination under sect

402{f}{1) of the act de novo and further stated thai we would not get judicial

v

@
jan]

leference in any court review. The comments argued thar, 1 r this
provision, it would make no differencs whether we hrought our case initially

ia court or whether we proceeded througn rulemaking that was subsequently



chailenged in court. One trade association noted that such de novo review is
a novel approach in that usually a court would just review the ad minisirative
record.

(Responsej Section 402(f}(1} of the act states that a court will decide any

issue under tnat paragraph on & de novo basis. We agree that the de novo
standard of review applies to our factual findings under seation 402(){1) of

the act, out do not agree that it applies tc our conclusion under Chevron that

inreasonable risk” means a risk-benefit analysis (see section V.DD.1). This

L : J

interpretation of the de novo provision of section 4C2(1)(1] is consisient with
case law on the Toxic Subsia Control Act (TSCA), which contains an
aarsasonable risk standard coupled with a “substantic! evidence” standard of
review, analogous to the act’s unreasonabie risk standard coupied with a de
novo standard of review. Ir Chemical Manufacturers Association v. EPA, 859
w.2d 977 (D.C. Cir. 1988}, the B.C. Circuill distinguished the Eavironmental
Protection Agency’s (EPA) legal interpretation of unreasonable risk, which
received Chevron deference, from its burden of showiug with “substantial

5 5 2 syt

avidence” in the record that it has mst the standard. The cowrt stated: “This

fairiy rigorous standard of recorc review should not...be confused with the
substantive statutory standard....” 859 F.2d at 992. Thus, the court in {hemica!
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the statutory standard. In applying Chevron e concluded that Congress

unambiguousiy intended that unveasonable risk entails a risk-benefit calculus.

If a court were to find the phrase “unreasonable risk” smbiguous, Jowsver,
our interpretation of unreasonable risk as meaning a risk-benefit calculus

should receive Chevron deference, like EPA’s interprelation of the statutory



standard in Chemical Manujactarers. The requiremarnt for de novo revisw

1

saould be applied only to the factual basis of FOA e determination.

Regardless of which standard applies, however, cur determination /hat

dietary supplements containing ephedrine alkaloids presenc an unrsascnable

risk under section 402{f}{1,(A} of the act shonld be sustained by a court. Our

04

conclusion that “unreasonable risk” entaiis a risk-bensfit analysis is consistent

3 £3

with the express intent of Congress. The scientific svidence regarding the

pharmacology of products containing epnedrine aikaioids, clinical studies
showing that these producis raise blood pressure, published case reperis, and
AFRs, when compared with the evidence regarding the very modest benefits
conferred by thess suppiements, forms a sirong fwtual basis for finding that
the known and reasonably likely risks of dietary supplemen's containing
sphedrine alkaloids outweigh ths known and reasonably likely benefiis of

‘hese products, Therefore, distary supplements coataining ephedrine alkaloids

present an unreascnable risk of injury or illness under section 402{f}{(1){A) of

omment 17) One comment submitied by a rade association noted that,
before requesting the Departmen: of Justice 1o take any civis action against
distary supplements containing ephedrine alkaloids, we must give appropriate

notice and opporiunity {o present oral and written arguments at least 20 days

¥ . 3

{Response] We agree with this comment in part and disagree in part.

ot

[

Section 402(f){(2} of the act provides that “the person against whom such
proceeding would be initiated” must be given notice aad tne cpportunity to
present views, orally and in writing, 10 days before we report a violation of

section 402{0{(1}{A) of the act {the “significant or umrecsonasle risk” provision!
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to the Departmenc of Justice for a civil proceeding. By the plain language of
this provision, it applies tc proceedings against perscus, not ic procesdings
- uote, This, the reau i rement annlies o ~viome whiel
gainst products. Thus, the requirement applies o injunction actions, which
are brought against a corporate or individual person, but not o seizures, whica
are brought against a product. Therefore, if we wore 1o refur a seizure of dietary

supplements conlaining ephedrine alkaioids to the Deparninent of Justice, the

aotice requirement would not apply. We further nofe ' hat the current

A
proceeding is a rulemaking, not a ¢ivil action being referred to the Department
of Justice, and therefore the 10-day notice requirsmen: does not apply.

{Comment 18} One industry comment stated that ‘he swingent 30-day time

-

rame allowed {or commen:s in response to the March 2003 Federal Register
aotice did not provide the induswy with a tair opportunity to review the

adminisirative record and fairly respond to “any atlsged naw evidence and

analyses” by FDA. This comment urged us to allow for a comment period of
~80 days. The comment stated that this procedural lapse would render the

entite rulemaldng process srbitrary and capriciouvs.
Response) We disagree with this cornment. We believe char the 30-day
comment period on the March 2003 Federal Register notice provided

interested persons with an adequate opportunity for review acd comment, The

information placed in the public docket at thar time was limited, consisting

of the RAND report pius six recent studies. The APA requires only that an
agency “‘give interested persons an opporitiaity to participate in the rulemaking

through submission of writlen data, views, or arguments * * *” This
AT A

opportunity to participate is all that the APA requires. There is no statuatory

mment, nor is

C;‘

rgguirement concerning how many days we must allow for cc

there a requirement that we extend the comment oeriod ar the request of an
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interested persorn. See Phillins Peiroleuri Co. v. EPA, 803 F.2d 545, 558 (10th

supplements containing ephedrine alkaloids in ~ 495 und scught comments on

tnis issue several times between then and 2003 {see section: 1.2), there has been
ample oppertunity for all those interested o submif information and views.

Ny

V. Scientilic Evaluation

. How Did We Evaluate the Evidence?

"o aetermine whether a distary supplement presents sin unreasonable risk
ofillness or injury, the agency performs a risk/benefit anaiysis to ascertain
whether the risks of the product oulweiga its benefits,

"he risks and benefits of a dietary supplement must be evaluated in light
of the claims and directions for use in the product’s labeling or, if the laneling
ig silent, under ordinary conditions of usse {section 4025 ){A]) of the ac’).
Laneling claims for dietary supplements must be substantiated. Unless the
menufacturer has substantiation that a laneling ciaim gromoting a dietary
supplement for a purported bensfit is truthful and nor-misleading, the claim
misbrands the pmdum {see secrions 403{a){1} and 403{v}{8) of b

343{a}{1}, ()(B)). We note that the standards for substantiating the efficacy of

the generally recognized as effsctive

i <

a arug for a labeled indication {i.e

(GRAE) standard for OTC monograph ingredients and the sabstantial evidence

3

3 3

standard for new drugs) do not apply to dietary sappiements.
Substantiation of a benefit may not be necessary to lawfuily market a

distary supplement if its labeling does nct inclu

;::
o,
o
{o

cleim, and the product

oses little or no risk. In weighing risks and benefits to determine whether

!

dietary supplements containing ephedrine uikaloids present an unreasonable

risk under section 402(f){1}(A}, we considered oniy known and reasonably



tikely benefits, not speculative benefits. A reasonably

3 [
1

ikely benelit is oae tha:

iz supported by a meaningful tolality of the evidencs, given the current state
of scientific knowledge, though the evidernice need not necessarily mest the
approval standard for a prescription drug.

Although Congress pleced the burder on FUA to show “Ginreasonable
g ER - 4 . i b ok . PN - 1
risk,” once a danger is identified, we de not belivve that Congress intended
us to delay action: until double-blind, plecebo-conirclied ciinical studies could
be conducted or that no aclion be taken if such ciinical studies are infeasible
or unethical (see the response to comment 21}, While such studies are the

gold standard” for determining eifectiveness, they ars not always evailable

for dietary supplements because DSHEA does not require uecmpanies to
conduct such studies befors marketing a distary suppiement. 3SHEA also does
nof require pos&:-maﬁseﬁﬂg safety and adverse event reporting from dietary
supplement manufacturers. Accordingly, ¥DA is relying on the available
scientific data and lit re to support its conclusicn that dietary supolements
containing ephedrine alkaloids present an “unreasonanle risk.” The

government’s burden of proof for “uanreasonable ~isk” can he et with any
science-based evidence of risk and does nof require a showing that the
substance has actually caused harm in particular cases.

For exaraple, thers is clear scientific evidence that a sustained increase

in blood pressure increases the risks of cardiovasoular disease (Rel. 8,29,30).

[wJ

Thus, a dietary supplement that caused a sustainaed rise in blood pressure
across the population would increase the risk of cardiovascular events
including stroke, heart attack, or death to thet poypudation.

not be detectable in small studies or stud’es of short duration [which are not

designed to detect such risks at a statistically significant level) coule, over



a pepulation-wide basis, resuli in thousands of udverse health

(,.
[
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o
fal)
[
Q—d
*,:”s

In making a determination, we consider studies using closely relazed
products. In considering the risks of a product, such as dictary supplements

T

containing ephedrine alkaloids, it is appropriate to consider the safety of

,._WJ
e

closely related products, such as those with the same active ingredient {e.

synthetic ephedrine products) or closely related ingredients {such as other

-

sympathomimetics) because ws would expect thai dietary supplements

containing ephedrine alkaloids will exhibii pharmacological effects similar to
those other products and, therefore, pose similar risks It is more difficuit to
exirapolate conclusions regarding the beaefits between an ephedrine drug
product and a distary supplement containing ephedrine alkaloids since the

ephedrine drug product is a well defined nroduct with a known dose of
sphedrine, while in the latter there is a coniplex mixiure with {possiblyjen

unknown quantity of ephedrine plus other ephedrine alkaloids, and sometimes
other active ingredients, many of which may not be {ully characterized. We
would need to know how the two products compare with regard to systemic
delivery of ephedrine (e.g., the pharmacokinetics prolile) to make any
judgments about comparatle benefits of the two products. If ephedring

4

pharmacokinetics were the same in a synthetic and plant-cerived product and

there were no ingredienis or componsnis cther than ephedrive, one might
conclude that the plant-derived and synihetic producis would behave
similarly. In actual fact, that is not the case because plant derived eohedra

products confain other eptedrine alkaloids in acdilion to ephedrine itself (e.g.

pseudoephedrine, methylephedrine, and others {isted in section LB}, Moreover,



4

e}

if there were other active and inective ingredients in the p.aai-derived product,
‘heir properties would need o be explored.

In evaluating whether dietary supplements containing ephedrine alkaloids
cresent an unreasonable risk, we looked at the seriousness of ihe risks and
*he quality and persuasiveness of the totality of the evidence 1o support the
sresence of those risks. We then weighec the risks against the importance of
‘he benefits and the guality and persuasiveness of the totality of the evidence
¢ support the existence of those benefits. We give more weight to bencfits
{hat improve health outcomes, especially in the long term, than to benefits that

B

are temporary or rely on subjective measures such as feeling or locking better.

b

For example, sustained, long-term weight loss in an ohese or cverweight persen
is & much more important benefit than short-tern: weight loss because long-
rerm weight loss in these individuais reduces the visk of serious morbidity and
mortality {e.g., heart attacks and strokesj, while shori-erm weight loss does

in sections V.B., C., and D. below, we descrihe the evidence FDA 2vaiuated
to reach its determination that dietary supplements containing ephedrine
atkaloids present an unreasonable risk of illness or injury.

(Comment 19) Many comments stated that any assessinent of unreasonabie
risk must be based on sound science. Several cornmeris stated that a
conciusion about the safety and efficacy of dietary supplements containing

3

sphedrine alkaloids is preroature and that additional prospective or
retrospective case conirolled studies are needed to deiermine causality. A few
cmients recommended that FIJA, NIH, or other parts of the federal

government conduct such research to address unresoived issues of causation.

Another trade association urged the government to collaboraie with indastry



w0 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
Zroup evaluated the RAND report and suggested a multi-sice case-control study
¢ assess the risks associated with these products, although it stated that such
£y
A

a study wouald take 4-8 years and cost $2—4 million per year {Ref. 31},

Ia contrasi, several coriments assertec that conducting clinical trials of
3

snhedrine alkaloide would be unethical in tio F o vicka 1o tha hiimma,

aphedrine alkaloids would be unethical in ugh% of the risks 1o the human
e . > w - N R B Lo - P PR N

subjects. A professional association stated that FIJA regulations that govern

drug development and approval would not allow such ressarch, given the

L3 : 3 i 3

absence of information to suggest a benefit that would outweigh the risks. 7
few comments scggested thar any study that couid be approved by a human
subjects committee would e required to exclude patieats at visk and thersfore,
wouid not be aseful in eva.uating risk when the noroducts are taken by the
general population withou: raedical supervision Other comments expressed
concera that the additional research recommended by RAND would delay
efforis or render it virrually impossible to safeguard public health,
{(Respcnse) We recognize the value cf properly conducted clinical trials
tc answer questions regarding the safety and effectiveness of FDA-regulated
products. It is not clear, however, that clinical tri ale fo evaluaie the agverse
sffects of ephedrine alkaloids can be conducted. It woula not be ethical to
study the arrhythmogenic potential of ephedrine alkaloids in patients with
corcnary artery disease, the adverse effects of epneorine alkaloids in people
with heart failure, or the consequences of raising blocd pressure in various

populations. Moreover, there is now sufficient evidence, generated through

multiple scurces. including clinical trials, published literacure, and other
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information, to reach the conchision that distary supplemeats confaining

ephedrine alkaloids have erfects on blood pressure and other pharmacslogic

o 3
TISKS

that predict adverse efects it users. Alter cousidering the best available

sent an vareasonable 1isk

QN
; N
ke
48]
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information, we conciude that these pro

secause the benefits that may result from use of these products are outweighec

1

5y che risks associated with such use. See discussion in section V.. helow,

Because of the nature of these risks, we do not believe it is appropriate 1o

i i

delay action until further clinical studies can be conducted ic evaluate the

safety of dietary supplements containing ephedrine alkaloids in the general

I

copulation. We would, however, suppor: the conduct of ciinical investigations

(carried out under the Investigational New Drug {IND] regulations with carefu:

o

screening 1o exclude subjecis at risk and careful safety monitoring during the

5

irials) that examine the safety and efficacy of ephedrine alkeloids, with or

~ e

without caffeine, as drugs such as for the treatment of obesity {see 21 CFR

part 312

N e’

[(Comment 20) Two comments stated that thore is en accepted scientific
ethodology for determining whether, and at what evel, a food additive
dielary ingredient, GTC or prescription drug, or biclogic may be hazardous
o human heaith. The stated components of this ‘nethodology inciude reviews

1) the existing scientific literature on the subst , to deiermine what is
known about the substance’s risk, particalarly at the levels lo be used in a

product; 2} clinical studies invoiving the siubstance; 3} available animal stuaies

)
O3 IR RE

CD

substance and, if necessary, the conduct of additional studies; and 4)
adverse svent reports caused by the subsiance. In addition, the methodology

includes a determination of whether individuals who consume the procucts

suffer from a statistically significanily greater number of adverse {or beneficia’)

4



events than those who do not. One comment stated that the absence of
oremarket approval authority for dietary supplements does ot precoude

reliance on traditional methods of evaluating safely when making a decision

Y

about levels that are not safe.
(Response} We do not agres with the comments siating that there is a

single accepted method of evaluation to delermine when a food ingreaient or

distary ingredient in a dietary supplement oreseris a hazard to the public

5

aealih. In any evaluation of the risks presented by a substance in a product

in the marketplace, the method of evaluatdng the risic nust be applied on a
case-ny-case basis that is based on the available data concerning the substance

being evaluated. We believe that our metnoca of evaluation for ephedring

alkaloids is, however, consisient with that used for other substances. The

scientific methodology we used to evaluate the risks associated with the use

0! dietary supplements conlaining ephedrine alkaioids consisted of a review

o

nd evaluation of the available scientific literature (including literature on

18]

shermacology), clinical studies, published case reports, and cther dat,
including adverss event reperts. This is the same type of seientific
methodology thatl is applied in the evaluation of adverse effects associatad with
other FDA-regulated products (Ref. 32}, ena inciudes mmost of the stepe listed

by

in the comments summarized above,
{Comment 21} A aumber of comments focused on FDA’s obligaticn to
gnsure that its repulatory assessments are science-based. Two comments raised

concern regarding our compliance with 2 statutery provision popularly known

e

5t

4
£

e Data Quality Act {section 515 of the Consclidated Appropriations Act,

o~ . Yoy e e oy o Wit
3518 noiel. Une comment stated that
g

xj\
r”"‘“
’\,
B
[y

001, Public Law 1068-554 44 (.S

[\,‘)

we are vuinerable to challenge vnder the Data Quality Act because there is
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& disconnect between our proposad actions and the conclusioas of the RAND
repori. Another comment pointed {o our related guicdance entitled “Guidelines

Zusuring the Quality of information Disseminated 1o the Public” (hitp:/

Bl 2
CD

¥

www.hhs.gov/infequality/fda himl#i). FDA’s guicance, which describes how
we intend to meet our obligations under 'he Data Quality Act and the
‘mplementing Office of Management and Budget (OM2) guidelines, states that
wea are committed to ensuring that our regulatory decizions ars based cn
objsctive information and notes our commitment fo using the best available

science conducted in accordance with souna and objective scientific practices,

inciuding peer reviewed science and supporling studiss whetn availabie. This
comment also cited the Center for Food Safety ard Applied Nutrition’s report
‘“Ipitiation and Conduct of All "Major” Risl sessments within a Risk Analysis
Sramework” (htip://www.cfsan fda.gov/~dms/rafw-ice.htmi), which similarly
stresses the importance of data guality and sclenti’ic cbhjectivity in regulatory

decision-making. Finally, this comment suggested that in evaiuating the safety
of dietary supplements containing ephedrine alkaloids, we should epply a
rigorous scientific standard such as that used to vvaluate whether a new drug
application (NDA) should be approved or whether & health claim should be
aathorized under the significant scientitic agreenent standard. See 21 CFR
314.125-314.126 (NDAs); Guidance for Industry: Significoni Scientific
Agreement in the Review of Health Claims for Conventiona! Foods and Dietary
Supplements {http://www.cfsan. [fdo.gov/~dms/ssuguide hitml) (heaith claims).

{Response} We agree that we have an obligation to base regulatory

2

ssessments, ‘ncluding our regulatory assessment of the safety of dietary
supplements containing ephedrine alkaloids, on sound science. We have spert

£os

a great deal of tirne and effort compiling and evaluating the best available



scientific evidence relevant to this rulemaking, and our decigion is basec on

on, including pee

o

e careful, objective analysis of the most current informat
veviewed studies. In considering whether dietary supplements containing

ephedrine alkcloids present an unreasonable risk, we considered evidence

Qm

irom three principal sources: {1] the well-known, scientificaily establishe

pharmacology of ephedrine alkaloids; (2) peer-reviewed scisntific lilerature on

[P
b

the effects of ephedrine alkaloids; and (3] the adverse svents {including

unlished case reports) reported to have ocourrec ‘ollowing consumption of

dietary supplements containing ephedrire ulkaloids. We belizve that this final

i

rule, and the data considered, are consistent with the pringi;

i

Iss set forth in

tj

ihe 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

I

a astermination of adulteration under section 402{0}{1{A) of the act, the

1 1 >y

significant or unreasonable risk” provision, as we would ap

whether to approve an NDa or autherize & healtl: clabin under other provisions

L

of the act. Although our decision on dietary supplements containing

)

5

atkaloids must be based on sound science, that davision is not supiect to, and
aeed not meet, the very specific evidentiary requirements set out in the new

drug and health claim provisions of the act {see 21 U.5.C. 355{c

%}
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B. What Are the Known and Reasonably Likely Risks Presented by Dietary

o

Supplements Containing Ephedrine Alkaicids?

RN

. Pharmacology
We have reviewed numerous studies and other data related to the safely
oi dietary supplements containing ephecdrine alkaloids. Evidence about the

pharmacology of ephedrins alkaloids—as well ag other evidence in the
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docket—shows that these products present a risk of sesious adverse health

effecte. Information submitied to the docket in an efforl to 2stablish the safety
[N S o
of these produats is inadequate o rebut the evidence cf risk.

7y [T v o o Py ~ <
(Comment 22) Several comments focusad on the known pharmacological
and fnvicainoiral efferts of enhe v o Apa + 1y o ~namiylar o
and toxicological effects of ephedrine/ephedra orn the cardiovascuiar and

o

nervous systems, explaining thet ephedre contains vasopressor amines tha

L

excite the heart and constriot the blood vessels, which in turn increases heart

rate and raises blood pressure. The comments contended that, because of these

expected when millions of peopie are exposed to sush products. Varicus

=

commients maintained that dietary supplements contaming ephedrine aikaloids
nave the same pharmacological and toxicolegical activity as prescription and
OTC ephedrine alkaloid drugs and, thus, present the same riske. Une comment
amphasized that Chen and Middleton (Ref. 33) warned 1 about ephedrire
alkaloid-induced thromboembolism (blood clots that travel in the body) in

3y

3

1627 and {

B

hereafter, reporis of toxicity appeared in the medical literature,

N
T

accompanied by warnings against indiscriminate use by doctors and sale to

consumers. These early reporis are relevant to current reporis of myocardial
infarctions (heart attacks) and stroke asscciated with products cortaining

aphedrine alkaloids.
One comment s:ated that ephedra presents 2 danger of orolonged bleeding

in those who undergo surgery, and that patients nnd doctors may not

of this potential complication. Another comment cited a review article (Ref.

2) that described myocardial depression occurring wiih repeated dosing of
ephedrine, and cited a reference from a pharmaco:ogical textbook documentirg
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ephedrine’s tendencies to cause atrial and ventriculer asvhythinias. Another

e

comment suggested that we should not ignore the otner ingcedients commonly

¥ I i

found in dietary supplements containing ephedrinz alkaloids, such as caffeine,

laxatives, and diuretics, becauss these ingradients can alter elecirolyte levels
and increase the risk of arrhythmias, One comment, cliing o study by Heller

3 3 ¥
et al., contended that the apparent causal rofe of cphedrine alkaloids in severe

sciverse effects could be related to the additive stimulant effects of caffaine

stimulants.

(Responsa) We agree that distary supplemenss cortaining ephedrine

alkaloids present risks of adverse physiological and pharmacological effects.
Zased on the best available scientific daia and the known pharmacology of
sphedrine alkaloids and other sympathomimetics, ephedrine alka olds—

riciuding dietary supplements containing ephedrine atkaloids—pose short-

cerm and long-term risks. This is clearest in long-term use. where increased
o.00d pressure in any poptlation will clearly increase the risk of siroke, heart

attack, and death, but there is also evidence of increasad risk [rom shorter-

rerm use in patients with heart failure or underlying coronary artery disease.
Eohedrine alkaloids are members of a lerge family of sympathomimstic

compounds that inciude dobutamine and amphetamine. Members cf tals

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

adrenergic receptors present in rany parts of the | body, including the neart

and blood vessels [(Ref. 35-37). These compounds are called sympathomimetics

hecause they mimic the effects of epinephrine and norepinepirine, which

oceur naturally in the human body. In acdition to their dirsct pharmacaclogice
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effects, many of these compounds also stimulate :he releass of norspinepbrine

i

o

from nerve endings. The release of norepinephrine further increases the

cympathomimetic effects of these componnds, at least iransiently.

Sympathomimetic effects raise thres concerns. First, sympathomirnetics can

induce cardiac arrhythmias in susceptible people, sucn as those with
underlying coronary artery disease. Second, increased mortality has been

observed in patients with congestive heast failure who were treated with

as albutercl led to adverse outcomes) anc xamoterol [Ref. 38), as well s
shosnhodissterase inkibitors, whi tentiat L offec oft th
phosphodissterase inhibitors, which potentiate (inciease the etfect of] the
effects of beta-agonists, incuding milrincne (Ref. 38] aund enoximone {Ref. 40).
e nll

The stiicies that showed these adverse effecis occurred in about 3 months of

sroduct use. Third, sympathomimetics can raise bicod pressure (Rel. 41).

!

Based on clinical data, the ephedrine alkaloids prasent in dietary

a

supplements would be expected to have the same or similar effects as other

i

sympathominetics on heart rate and blood pressire. Controlled clinical trials
asing procducts conlaining ephed tkaloids confirma their typical

containing ephedrine alkaloids show that these products cause increases in
both heart rate and blood pressure in healthy subjects (Rel. 42—44). In one such

study of a dietary supplemsnt containing ephedriue aikaloids, the peak

3

increase in blood pressure following a singie oral dose of ephedrine alkaloids

-“r

and caffeine {20 mg/200 mg) was 14 mrm Hg systolic and & mm Hg ciastolic,

3 3

socurring about 2 hours after the single dose was taken @Haller, 2002 214 /id.

(S
§
i

he findings from these studies are complicated by the presence of

caffeine in the dietary supplements used because caffeine is also known to
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have acute effects on blood prassure and neart rate. ilcwever, the effect of

tws

saffeine on blood pressure is transient and is lost within 2 wesks of continued
use (Ref. 45,46). Evidence that ephedrine independently ceuses an increase in
biooc pressure when co-administered with catfeine comes from two sources.

First, there are studi

es in which ephedrine and caffeine were tested separately
so that their effecis could bs compared. In a study by jacobs et al., a group
of nealthy subjects received ephedrine [k, 0.1 mp/kg ovally}, caffeine (C, 4 mg/

kg orally}, the combination, or a placebo [Rel. 47). Although caffeine caused

i

a stnall increase in systolic biood pressure {averags 3—~8 mw Hg), ephedrine
alone gave a 12 mm Hp effect, and when added te caffeine, increased systolic

aicod pressure by an additional 15 mm Hg (C+E = 156 +/- 29 mm Hg; =

s
C»A i

Ty e T e A (e T2 e T 00 13 v Y Y -
53 +/-14; C=141 +/- 18; P = 138 +/- 14} (Rel. 47,48)}. Seconc, ep!

e

as been shown in a clinical study to increase blood pressare and heavt rate
acutely when administered intravenously to children io maintain blood
oressure during surgery (Ref. 37]. Therefore, these studies show a blood

oressure effect from ephedrine ivself, indepeadent of any adaitional effect from

caffeine

in a multiple-dose conirotled irial, Boozer et al. {2062} compared the
effeces of a combination of ephedrine alkaloids (frorn Sphedra) and catfeine
from kola nut) with placebo over a 6-month period in a highly se'ected

copulation of cbese and overweight individuaals, who wers carefully screened
by medical history and medical evaluation to eliminaie cardiovascular and
other acute or chronic disorders {Ref. 491

pressure in the clinic using the cuff method for «1l € months {at weeks 1, 2,

(8]

, 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 blcod
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ssure af the time of measurement. The study aiso measured changes in

L

blood pressure throughout the day at weeks 1,2 and 4 using an aulometed
blood pressure monitoring device (ABPM); the ABPM methiod provides more
freguent measurements of biood pressure and is, dievefore, better able to
evaluate blood pressure effects over time. The ephedrine alkaloids and

calfeine-ireated subjects did not show a cifference in the blood pressure

measurements taken at the clinic, but did show siatistically significant higher
average blood pressure meesurements over 24 ho ek 4 measured by
L J

ARPM (approximately 4 mm Hg for both sysiolic and diastolic blood pressure]

L.

when compared to placebo treated subjects, The ABPM results are shown in
a table in the paper. The dilference in blood pressure between the two groups
eoresented the sum of smell downward changes in the placehe 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,
3 em to midnight and midrighi to 6 am) and characierized the difference
betwesn the ephedra and placebo groups as smali {abour 2 mm Hg) bu: for
the most common ABPM mieasure, 24 hour value, the difference was 4/4 mam

ry

V‘"ﬁ
-5

bservation that this difference (shown in Table 2 of the

oI
ao
~
jn
w
O
43}

paper)
reflected a fali in blood pressure in the placebo group as much as a riss ‘n
5lood pressure in the sphedra group is novrelevant. The only controlled and,
there‘ore, reliabie observation is the comperison of the two groups. Small
changes from baseline can occur for a wide variety of reasons and are
cornmonly observed in placebo and treated groups. Therefore, the ABPM data

are important because they demonstrate that the effect of the ephedrine

ng ephedrine alkaloids, on

,.-x,

aikaloids, including dietary supplements conta

biood pressure is not ransient, but is still evidert atier one month of continued



exposure (when measured by ABPM) and, therefors, would be expected to

persist long term. The effect reported in the Boozer, ot al. (2002} study cannot

oy

be aftributed to caffeine because the effect of vafieine on blood pressure

g

{discussed above] is transient, and the acuis effect of calleine to increase blood

pressure is lost within two weeks of continusd use (Ref. 46,5G). While scme

kv*‘h

scts of sympathomimetics show tachyphylaxis {1.e., decreass in response

BN

fcllowing repetitive administration of a pharmacologically active substance
itip://www.siedmans.com/) tachyphylavis usualily ncours rapidly. Thersfore,

we believe, based upon these data and our experieace, that the bicod pressure

3

sffects of ephedrine alkaloids seen after 4 weeks of continued use will parsist.

I'he Boozer et al. {2002) study (Ref. 48) was reviewed at our request by

3 M pe

hrse culside scientilic experts, Norman M. Kaplun, M.D. [Ref. 531}, Richard
_. Atkinson, M.D. {Ref. 52}, and Mark Espeland, ?1.9. {(Ref. 53}. These experts

were asked to give their independent, scientific opinion of whether the study

f‘

srovides adequate data to assess safely ol ephedrine atkaloids and caffeine for

weight loss—uconsidering, emong other things, the design and duratior: of the

i subject selection—and whether further studies ave needed. In general,

3

the experts concluded that the safety of ephedrine aikaloid and caffeine

N

containing products could not be established by :his study because the study

used a highly selected population {i.e., carefully screened by medical nistory
and medical evaluation to eliminaie cardicvascular and other acute or chronic
disorders) and had relatively few subjects. One of the experis also concluded
that the duration of the study was inadecquare to sstabiish safety. In general,
the reviewers found that the resulis raised safety concerns. Dr. Kaplan, one

of the reviewars, raised the concern that the size of the chunge in blood

pressure observed with the ABPM, when appliec fo a large population, could
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transiate into o gi¢ 5 PAs trc b Sreidarnes oF otvpnlee and hear

‘ranciate into o sionificant inorease in the incidence of strokes and heart

“2‘5
atiacks, Dr, Kaplan’s concern reflects the potential conseguence of long-term

{i.2., the consequence of a populaiior. increase in blood

-term increase {e.g., 1-% months) would act be expected to
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dsath, even wren the increase is within the normal vange (1.e., less lthan 140

mmHg sysiolic and less tha mmHyg diastoiic: (Ref. 26,30}, This indicates
that many people would be at an increased risk with long-terin use of dietary
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supplements containing ephedrine alkaloids, Stuaiss of hypertension
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gest that this increase in vi rly qui in
hypertensive individuals. Anti-hyperlensive drugs that lowsr blood prassure
by 4—8 mm Hg have been shown to significantly decrease the cccurrence of

cardiovascular morbidity {stroke, heart ¢

o

tlack) and mortality (Ref. 56,58,59).
This affect is evident within 6~1% months in large cutcome studies (Refl 28,30..
FDA is concernec. about the adverse healch eifecis that can occour with the use
o1 agenis that raise blood prassure, such as dietary supplements containing
epnedrine aikaloids, for short- or fong-term use. Uven i the cass of a

controlied clinical triel of a possibie hypertensioa treatment whers subjects
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ars closely monitored, we advise sponsors 7o Hmuid the length of time sabjects

o
*'w

can be in a placebo/untreated group to about 8 weeks to mininize their
axposure to cardiovascular risks from the absencs of reatment.

As noted above, the pharmacological effects of sphedrine alkaloids also
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sffecis (increased mortality due to heart fatlure and sudden geath] in patients

short-term studies (Ref. 60,61) [Ref. 62) Similerly, there are siundies that

well-known pro-arrhythmic effects of sympathoraimetics {Rel. 63,64) ‘Ref. 65}
The occurrence of such an arrhythmic event is not one that requires prelonged
exposure but would represent a

first. Many individuals are tnaware thai they have coconary artery diseass or

o - W

[
et

arly heart failurs because these conditions may nci cause prominent



symptoms until later in the course of these condidons. As a result, we are
concerned that such individuals wiil not know that they are at an increased
risk for developing significant cardicvascular adverse svents irom even short-

g

werm use of distary supplements containing ephedrine alkaloids. Overwsight

£

1issase, and/or heart failurs, as overweight and cbesity are associated with

fla
e~
ﬁJ
UJ
Pt e
o
&,
=
£
5
go

-1atil later in the zourse of the condition and, thecefoce, indive

sverweight and obess individuals, may be unawsare they have these conditions.

g NP 3 PO — by at o cvan o 3 e
As a populaton, the overweight and obese are, thus, at a greater risk even
frem shori-term use of sympathomimetics.

As summarized above, the commentis cired cartain literaiure suggesting the
possibility of additional adverse effects of ephedrine alkaloids, such as
orolonged blesding in those who undergo surgery. Given the clear scientific

3

svidence of this cardiovascular risks presented by dierary supplements

containing ephedrine alkaloids, we have not relied o0 thess other possible

2

zaverse effecte noted in the comumnents in our deferminaticn of unreasonable

(Comment 23} Various comments did not agree that there are risks with

sroducts containing alkaleids and sta:ed the opinion that

ardiovascular side effects associated with products containing ephedrine
alkaloids in several blinded studies were not significantly different in control

3 o et ) vt b cerd .
and treaiment groups. Several comments maintained that thers is no evidence

from clinical studies that ephediine “supplemeniation” increases peax aeart

k

3e b i v 3

ak blood pressure, or the prevalence of cardiac arrhythmias. Anocther

o)
s 1P



clinically significant effect on pulse or blood pressure and p roduce no

i« 1

measurable alterations in myocardial funchion. A number of comments noted
rate aad blood vressurce are fransient and similar e thoss

nrodaced by exercise. S

e8]

veral comments stated thal the efiects of ephedra

& §

combined with caffeine on blood pressure ave modest and generally subside

e

s ot Fiaa S o T T o e N v b
EESL W d&}/@ ot uge, Ulher comnents siate 3; "‘6& 3 ﬁl@b‘.;

of subjective and cardiovascu

3¢
o~

dimiaish with continued use due to tachyphylaxis. Several comments noted

¥
[

tnat ihe iiterature, including the obesity studies we cived in the propozed rule

[y

Ref. 36,88-81), indicated that tachyphylaxis sets in wi

hin a few Jdays, at the
most a few weeks, and resulis in a dramatic decrease in the Likelihood of
adverse svents. Another comment suggesied that pharmaccio
showed that peak ephedring levels are reached within 1 to 4 days and that
o further accumulation oceurs thereafter. Another coinment suggested that
this fact means ephedrine all
One comment noted that ephedrine alkaloids are not tox:c in the ~lassic

or darmage (o the metabolism. Other
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comments suggested that the available pathology data do not show any pattern

consistent with ephedrine alkaloids as a cause of death.

' b P Ny Tmd AT [T N O .
{Response} We do not agree that ephedrine elicaloids pose no risk ©
. - . e T cireaaatlme Pt 1l Yenn e
adverse consequences. The suggestion that the cardiovascular effects of

echedring atkaloids persis: for only a few days is not supported by the Boozer

et al. (2002) study (Ref. 48}, which demounstrated & higher blood pressure

omparea with placebo] at the end of one month of therapy. This difference

Ex

was observed when blood pressure was measured throughoul the day, using



R

G4

ABPM, but not with caff blood pressure meusurements {a 1ess sensitive

measure). This difference ia results using differeat measuremsni metbods may
rnave confused some readers and led them to conuclude that ephedrine alkaloids

measurements throughout the day) was still pressiut at one month stroagly
indicates that tachyphylaxis to the effects of ephedrine doss not ocour. As
discussed in the response to comment 2%, lachyphylaxis tends to oceur rapidly,
as with caffeine, whose blood pressure ruising eftec: is lost within two weeks.
nerefore, FDA does nol agree with the commenis expressing assurances that

adverse sffects will disappsar with continued usz of ephedrice alkaloids

srum concanirations of ephedrine alkaloids and effects o biood pressure
would be expected. Absence of an effect at this t.nie cannot be seen as evidence

tinat ephedrine atkaloids do not jncrease blood pressure.

The suggestion that “clinically relevant” or ‘clinically significant” doses
of aphecrine have no effecis on blood pressure is unsupported by the availabis

data. What constitutes a “clinically relevant or significant’ dose is undefined
{(and aniikely to be definable given the nature of the available efficacy data

~

ciscussed in section xx of this documens.
‘We do not agree that the clinical studies establish that ephedr-ine doses no:
ter) I3

have adverse pharmacological and clinical effecrs. 7}



rudies of the ase of ephedrine atkaleid products for welght luss cited by thess

comments cannor eslablish the safety profile of

infrequent or are delayed and, therefore, will not be detecied in studies using
smali populations (such as uncer 100 paiients per groap) as these stucies did.

H

Second, these stuciss often had other important dosign limitetions, such as

leck of adequate controls (including the absence of placebe groups in some

studies), and inadequate information about the causss that led fo participants

dropping cut of the trial. In addition, persens with known cardiovascular

ided

[

2

disease or cardicvascular risks were usually exc . 'Thus, these studies wers

not cesigned to detect sericus adverse eliecis in susaeptibie individuals, nor

studies were also not adeguately designed to asssss blood pressure sfiscis
Civen these limitations, it is not surprising that these pubiished sfadies do

rot report sericus adverse events. {Ref. 21.22) (Rel. 51,5

C

1 is for sammary table for adminisirative record, where the studies are
individually evajuated here}

or blood

These trials also would not have been able to detcot eff

j?
J1

pressure because of other design limirations. ¥For exaniple. when sponscrs o

. [ R ta , o e s vyt
drug products sesk to detect a drug-induced rease in biood pressure in
satients with hvo aotpdnd fo amoe Bralle fdoatagresde 4 ; .56 the
JEUEN1s W1t aype ‘1:»10”19 ne iriai is specicaly Uesignea, 1 16 assuss the

biood pressurs effecis at poth peak and trough levals of the drug in the blood,

end 2 to measure blood pressure in a consistent and reproducibie manner.

difference from placebo of around 4 - 6 ram Hyg systoiic, multliple measures



66
ai sach time point and careful attention to how blood gressure is rncasured.
Tnese design features are either lacking or not descripsd i1 the publications
cited by the comments summarized above, significanily limiting tae trials’
ability tc detect eny differences betwesn the treairmient anc pracebo groups with

segard to blood pressure or heart rate. With regard to tae tming of the

measurement, the bicod pressure measures appear o have oeen made al (or

incompiete and the dose taken the day before (8-12 hours sarlier) would have

seen subswantially removsd from the circulation, piven ephedrine’s

approximately 4-hour half-life. Blood levels of ephedrine would thus be at or
sar their lowest vaiues of the day {“irough leve:”}, a 7ime when mainiimal

affects on blood pressare would be anticipated. Msusurements made enuy at

trough level wight well miss a significant effect or bivod pressure that would

\.LJ

have been seen at or near peak concentrations of ephedrine. Thus, although
some published stucies on the cardicvascular efiects of ephedrine {sspeciall
I %
b

ressura, over a period of weeks or months have reported little or no

gifect of ephedrine on blood pressure and & varieble effect on heart rate, these

studies are severely limited in their abiiity to

irue effects ol ephedrine on neart rate end lo
adsguately assessec.

Fl

We do not agree with the comments that staie
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are not toxic because they do not induce specific organ pathology. Persistently

£ 5 s w g .

cievated blood pressure can result in defined cardicvascular toxicity (Ref.

e

1,55}, as can ephedrine’s syinpathornimetic effects in peopie with coronary

o
B
©

-

artery disease or heari failure, but the kinds of damage seen in humans from
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seloction bias, and confounding, One conument complamed that we reopened

L

s

the epnedra dockst requesting comment on the HSP, but we did not prace in
the docket, or request comraent on, the mauy published and unpubtished
linical studies submitted by one trade organizat on to support P

The comment asserted that our review of the pharmacolog

F

v of epredrine

atkaloids did not include most of the pivoral information on PPA submitted

-

.¢ us by the Consumer Healthcare Producls Association {(CIIPA}. Anotaer
comment expressed the view thai, in our review of salety datz related o

spnedra, we should avoid relying on sz
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{Response) i-norephedrine, nlso knowr as (-)-ncrephedrine, refers to the
LA . ) . P ‘m~~~} no 8 omet
‘someric portion of PPA that ccours naturally in fpfedra and as a metabolite

ephedrine in the body. We agree that the -norephedrins in racemic PPA

a3 2 i
s a metabolite of ephedrine, and further that ephedsine and its metabolites

nave polent vasocactive properliss, reinforcing the view thai dietary

supplements conzaining ephedrine alkatuias have the pharmacologica

¥
2y Ty TR Y
igsa i.j.i.l)

cropertias descrioed in the rasponse to comiment 22,7 porties, in turn.

are linked to predictable adversze clinical cutcomes both in the genera

sopulation {e.g., increasea blood pressure} and in susceptible populatioas {e.g.,

cardiac arrhythmias). Although there are sore similarities beiween PPA and
sphedrine, there are also differences. PPA shows tachyphyiaxis to rises in

siood pressurs within approximately 24 hours and wsa

UG
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hemorrhagic stroxes (bleeding strokes due [o a ruptured biood vessel).

Epohedrine doss not show such tachyphyiaxis. In addilion. use of ephedrine

T

nac been associated with ischemic strokes (& b clot blocking off an artery

b

causing a lack of oxygen to portions of the brain}, but act hemorrhagic sirokes.



The major alkaloid in most dietary supplersents ceantaining ephedrine

~

enerally ephedrine, and not norephearine.

Ty aret o Py + (3"“{*«"} \ﬂh §~ 2Taab 5N aT~Tat] STy T -
b negrgiore, we Nave 1ot relied or g RSP or spontaneous repors ot

¥

tg veceiving PPA for any of our conclusions aboul

<

o

the risks of ephedrine alkaloids, and data regarding PPA is nor as informative

for drawing conclusions about ihe benefiis and risks of distary supplements

PRI 1 4 Traims 3 y . S cay e £l
Mevrta WmItin amynoci s aliralaraic ag STy 1y RIS RS SRR YN MBI 2] L
botsiilaiaidilg Gpupun,uu/ aiKaloids as gaa on JQQV‘\A’ALik 3 CUULrse, tnose

supplemants that contain meaningful amounts of PPA would pose adcitional

serious risks expected from the use of PPA-containiug producis, such as

ane dose of PPA. Reopening the docket to request scnrnen: on these cata is

unmecessary as we have not reijed on the data for our Je

(Comment 25} One commen: stated that l-ephecrine is both a direst and
ndirsct-acting isomer with both alpha- and beta-agonist activity, walls d-

5
11

. . e L i T e PO A TP )
oseudoennedrine acts indirect ¥ on boin recapiors, VFA%, WHICH 18 racerfic 1.8,

Yar £ T T e ISR AR - . PSSP SO S L S
asonist for alpha-receptors but has weaker beta-receptor activity. The comment
3

suesested thal ephedrine, pseudoephedrine, and PPA elevate blood pressure,
5 F ]

st only l-ephedrine and d-pseudoephedrine increase hieart rate. The comment

cited Chua and Benrimoj (Ref. 83) stating that d-pseucoephedring has half of
ne bronchodilator activity compared to -ephedrine and cne-quarter of the

vasopressor effect. The comment argued that we cannot use the

nharmacokinetic and toxicokinetic properties of any isomer o predict that of

e

cther ephedrine isomers,



(Response) Given thal Ephedra ana other boranicals ussd as dietary
ingredients contain a mixture ot ephedrine alkaloids, and given the small

dalabase cn the supposed selective effecis of the isomers, we cannot draw any
aikaloitl has mere or iess of en effsct
on the vasculature {or organ systerns) than anothsy alkaleid. ™
reported differences in receplor biading afiinity or other in vitro tests cannot

giim nate concern aboul the ef

pharmaccologica: effects (e.2., increased tlood pressuve, heart rate] 1ha* persist,

s 4

particularly in the case of ephedrine, through at {easi one inonth of usa. The

>

comnents pointing to evidence of differences in tne s

supplements containing ephedrine alkeloids do not prosent an unreasonable
risi of iliness or injury.
{Comment 28) Some comments argued that the scientific literaturs

indicates that single doses of ephedrine “up to 80 mg generaliy do not increass

F .

biood pressure [and doses of] 60 or 80 mg of ephadrine produced only small

intravenous drug therapy for nurses that states that sphedrine is of low

iferature describing the effecrs

sphedrine in dosa 50150 meo per day woliC renresent g nealth hazard
¥ 1 5dages Of ou—L3U Mg per Cay wolsG Tenlesent g Aedivl nazarda.

4

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

2 v ® N o~ 3 v
inical study of 98 eiderly

patients undergoing hip surgery who received 0.8m



-

intramuscular injection. One out of 43 patiants in roup and iwo

]

n the ephedrine group experienned increasec heart rate or increasec

[RED

50

et e
iif OF

systeiic blood pressure greater than 20 percent fiom baseline. The comment
sonciuded that the dosages used are greater than tne dosages ‘ound in any

i

dietary supplemsent containing ephedrine sikaloids and that the resulis of the

.

trv Ay ara e : el iaimn Phar aa aler aacerind b odlan
study are consistent with the conclusion that, as also asseried by other

comuments, no significant injury has beer clearly asscoiated with distary

-’:J
3

supplements containing ephedrine alkaloids when ussd as directe

We received numerous other comments dealing with rhe issus of “safe”
anses for ephedrine alkaloids in dietary supplemen? products. Many expresse:d
the view that :ow doses of ephedrine alkaloids iy distary supplements co not

D0se a safet y oontem and snould remain on the market.
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adverse events. Although cosages vary in dietary supplements contairing

7

ephedrine atkalo ds, most products are labeled with 206-25 my

>
3

ephedrine

alkaloids per recommended serving anc 100—-150 mg ephedrine alkalcias per

day. Some of the doses described in the commenis as safe (E0 - 150 mg

eonedrine atkaloids per day} are in the range studled by Boozer et al. {80 mg

J

aohedrine alkaloids per dayj (Ref. 49} and, thus, could causs an incresss in

i

p.,‘

bicoa pressure, a significant health concarn {see discussion above). Wz also

do not agree tnat some lower dose of ephedrine hes been demonstrated aot

to increase dlood pressure and heart rale. The reiationship between a given
Amce Nt ond Qd‘;ﬂ”"’w) 3 h ol H } PO “ad hiroe mreaciiro hf*g 1§~ YAy
dose of ephedrine and changes in neart rate and bicoc pressure has been

poory characierized, althcugh it is clear that aphedrine is capable of increasing

f

both. As discussed in the response to comrment 23, tho published studies tha
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With respect to che clinical stuay of 68 elaer hj palients, the failure to iind

. The concern that lec to the stuoy was adverse
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evenis related to an expected decrease in bicod pressure resulting from the

x % o

esia. As would be expected based on the pharmacology of ephedrine,

e siudy showec that ephedring is effective in maintaining blood pressure
We do not agree with comments that suggest that low doses of ephedrine
aikaloids in dietary supplements do not present an urnreasonable risk and

snould remain on the market. Because this issue was raised in commenis

responding io the 1997 proposed rule, wo comm:ssioned & scientific review

that was placed in the 2000 docket (Ref. 84,85). This review concluded that

a “'safe cose” of ephedrine alkaloidas cannoi be icentilied. The review

-

siermined that sven “a dose of 1.5 mg every 4 hours (a dail

% 3 e

rdiovascular effects that may bs dangercus alons, or in

would produce ca

P

association with risk factors™ * *7 {p.6 of (Ref. 84},
1996 FAC meeting, several cominitiee members siata¢ thai, based on the
ephedrine aikaioids could be identified for use
1 dietary supplements (Ref. 86) Consequently, they recommended removing
dietary supplements confaining ephedrine atkaloids from the market (Ref. 87).
b the CANTGX review attempted to estanlish a level of ephadrine

ug
alkalpids at which there were no adverse effects, we do not consider the
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inforrnation submitted sulficient to esiablish a “sale’” dose {ses discussion of
¥ in the response to comment 32

e cafety of dietary

{Commeat 27) Many comments raised
supplements containing ephedrine alkaleids for use in sensiiive or special
populations. A number of comments incicated that cevtain individuale may
be relatively more sensitive to the stimulant effects of ephedriae a'kaloids, anc

as a result, at greater risk for acverse health conseguences. Une comment from

7

hvsician notec that he does not recommend the vse of ennedra products
J 1

)
fan
o

by pregnant women. Ancther comment indicated & particular salety concern

¥

with the use of dietary supplements containing ephedrine alkaloids in older
ersons; according to the cominent, manry elderly persons take medicarions for
whicn the use of distary supplements conteining ephedrine aikaloids would
e contraindicated, Citing & survey that iadicated that shift workers frequently
use siimalants, including ephedrine alkaioids, in combination with coffee

depressants and/or pain relievers that contain caifeine, ons comment expressed

ihe view that ephedrine slkaloi

W
[N
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4
-
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€]
97
.

significant health risk to the shift
worker population (Ref. 88). The comment further submitted that 89 parcent
hatl shift work ig likely to involve physical
PP S Yy £ o 35, b o it e vl et fhoen . &
:abor, often performed in hot conditions, and that these factors increase the
risks of adverse cardiovascular effects when shift workers use ephedrine
aikaloids. Other comments stated that the presence or ebseace of ¢ susceptible
population cannct be determined with the available data. Several comments
that dietary supplements containing ephedrire alkaloids are nov for
averyons, and consumers should consult & physician prior to use if they have

pecified preexisting health condi

&

r"“‘

itions.
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(Response] We agree with the commentis that expressed concern about the

ssponse to comraent 22. There is every reason to expect thal certain

.
)

poptlations will be more susceptibie to the adverse etfects of ephadrine

b

susceptibility. As noted above, people with coronary artery disease, early

d high blood pressure, all of which are more
cominon in obese individuals, are often unaware of these risk factors. Thus,

F e e - PR cd ol Ser Fhe s Grrdives e oriital iy ~F
tne recommendations contained in the comments regarding the suitability of

distary supplements containing ephedrine atkaloids for certain populations

and the need to consult a physician if the consurer has cevtain pre-existing
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public health because many individuals ars not aware they have medicel

eXper GJWCB’}; 2 serious adverse effscis.

The comments stated that warnings are inefisctive for individuals who age

1 H 3

not aware that they have disease conditions such as hugh biocd pressure or

¥
] =

L Ny L B Ty . -~ - N 3 ey ey
other cardiovascular diseaces, hyperactive thyroid function, undiagnosed

¥ ¥ - YT T 0 £, P =Y a et Roevy i 3
cersbrovascular abnormalities, or a propensity for cacdiac arravthmia, seizure

=4
=
=S

£2.

or certain psychia

smaii amounts ol ephedrine alkaloids can be potentiaily dangerous to
otherwise healthy individuals who may have a ganetically pradetermined



5 . 3 i f
i

sensitivity to ephedrine alkaloids or other sympathomimetic agents. Other
cemments asserted that warning labels eve ineffective beciuse sericus adverse

evernis have occocurred afier the intiial or firsi few vses.

(Response) We gensraily agree witn the comments. Warming labels may

e {

eneficiel when people are able {o identify the risk facturs aboat which

¥

Fatas

, OTC drus

het they

bl

they are being warned. As explained bslow in section V.B.

\3(4

[

el

products containing ephedrine or pseudocpnedrine baar warnings

R

snould not be usad by certain populations. Despite the identified risks of thess
products, we have determined that the demonstra
labesed OTC drug uses outweigh their risks for cartain temporary, spiscdic

disense uses when eppropriate warnings are contained in the p

By
o}
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.
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s
w
o
4>
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o
o
e

Yy sugpiemems; conlaining ephedrine eikaioias present the same

risks, thers ara no health benelits for the labeled uses sutficieat to outwsigh
their risks. See discussion in seclion V.C ana V.13 of this cocum A more
cetalled discussion on why a warning label would be insuliicient to nake the

)-"T‘:.

risks of dietary supplements containing ephedrine alkaleids reascnabe appears

in section VLA of this document.

{Com 28) A number of commenis indicaled that ephedrine alkaloids
could only be used safely under the supervision of a health professioral or
that products containing ephedrine atkaloids shoudd be restricted to
prescripticn use only. Reasons given for tnese opinions invluded the potentiai

or interactions between dietary supplements conlaiuing epaedrine alkaloids

and caffeine or ather commonly availabie products [predominantly drugs) tha-
might not be identifisd by the typical consurer. Other comments stated that



ephedrine alkaloids would either be coniraindicated or pose « potential safety

in contrast, « physician who used dietary suppieraenis containing

people using dieiary supplements containing ephecrine aikaloids on their owa
as he was with people using an OTC drug product on theis own.

3y

L

esponsej We generally be:ieve that the riske posed by aietary
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pressure has significant consequencss, inciuding insreased risk of stroke, hear
attack, and death. As notec previcusly, even short-tern use of dietary

supplements containing ephedrine alkaloids poses certain risks, such as

arrhythmias in patients with coronary artery diseass. While we allow

3 o 3 1N N I . 3 [ oy vy - B >
aphedrine and pseudoephedrine in OTC drugs for temporary episodic uses,
such as the temporary relief of symptoms (shortrese of breath, tightaess of

diagrosed bronchial asthma, colds, allergies) individuals who use dietary
stpplements containing ephedrine alkaloids for ceascas other than to improve

their health (e.g., to lose weight for improvad appearance) obiain nc haalth

3
L2
£
=
bod
,u
P“#
g
.
=
b
o
-
5
w
T

snort and long-term use of ephedrine alkaloias. As

$: mtﬂ P h:ﬁtw{ﬂ . T O i‘»}-\‘. - v et 1
discussed more thoroughly in section V.C.1 of this dorument, use for relatively
short term weight loss would give, at best, 2 weight loss of a faw vounds, which

would not be sufficient to resuit in any nealih benefit. However, use for weigh*



0ss is likely to be longer term, giving a sustained increase in biood pressure

in addition to the short-term risks. If these products miet prescription drug

standards, then it is possible thet the risks of use for weight loss could be
mitigated by & physician’s evalaation of the pativn:t’s miedicat history and

appropriate monitoring during treatment. We note thet manufacturers can

conduct clinical investigations of ephedrine alkealoids under an IND

application and can seek approval of ephedrine ulkaloid-containing products
ss new drues Sar the treaimeant of nhesitv o ¢ lieeases under a N
3 new drugs for the treatment of obesity or othe - diseases under a NCA if

e. i is also possible thai

5

sufficient evidence is provided to support such ©

=

oW

p
products coniaining ephedrine alkaloids might net aresent an unreascnable

risk, even without physician sopervision, if they were markeied as dictary
supplements 7or a use that resulis in a meaningful health benefit und that
requires only cemiporary, episodic use to achieve the benefit, However, based
on the information we have now, we believe thai it is un.ikely that any such
non-disease use could be identified

2

{Comment 30) Another comment, cifing a study by Haller et al., contended
tnat the apparent causal role of ephedrine alkaloids in severs adverse sifects
could be related to the additive stimulant effects ¢of caffeine ({(Ref. 34). Cne
comment submitted by a manufacturer atiributed the good safety record of its

y - S N A T o
crocuct to, among olher reasons, the absence of calfeine and other stirnulants.

T e and TR s maflaime armariad bm cormeds A te A riera affarte tariii
{Respense) While caffeine would be expected to hava additive effscis witn

pressure and heart rate [Ref. 27]) (Ref. 47},
chronic use of catfeine nas no eifect on blood pressure that persists beyond
2 wesks (Ref. 46,30}, in contrast to ephedrine, whicn does have a persisient

arfect {Boozer) {Ref. 49].
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differences among ephedrine alkaloids from the raw botanical; exiracis from

ES

tae raw ootanical that contain unaltered proportions of alkalsids and other

¥ M H 3 «wvx e VLY v

sibstances; concentrated and/or otherwise manipulated enhedra axtracts such
Pt Tra 1 e eI T ~ oy e MY vt e e VToranimil
taat naturally ocourring propaortions and/or quarnt ties of ephedrine alcaloids
are changed; and syathetic or pure isolated ephedrine (exiracied as a single
ontity from the niantt Becanee thees nradnote hove ohomira: Adifferanoe and
SOTLY ITOM L€ Prant). BeCauise 11ess Droducis Duve cuemica: diferenees ana
158, PN ~ w7 Ferviesty S S T g
ditferences in potency, toxicity, pharmeacckinetics, and pliarmacologicat and

2

physiclegical effects, the commients maintained chey shouic be consicered

Other comments, citing a stuay by Waits et al., stated that other ratural
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ephedrine contained in dietary supplements (Re?. 4.

maintained that raw Ephedra and/cr Ephedra extracts are safzr than eohedrins

that is synthetic or that nas been isclated and that sericus adverse eveats
asscoiated with the appropriate use of ephedra have been rvare. Several

s Nonfa . vyt T e R N P Y hoovveniom e Y - ooy
comments asserted that the ephedradines have hypotensive effects and are
STy el o hedr vathae v P R R S R DR S DN
cund in ephedra roots, rather than the asrmal portions of the plant. One

comment maintained that sphecradines are thought to occur in small araounis

botanical extract (5.4g/kg) when compared to the LIls, ior pharmeceutical

aphedrine {64.9 mg/kg). [“LDse” refers tc the amount of a material tha< causes

th in 50 percent of test animals. |



Several comments stated that pharmeaceuiical epbedrine 3s more potent
than ephedrine from botanical sources because ephedrine comprises only 30
1o 90 percent of the total alkaioids of the raw botanicel, with the remaining

portion containing potentially less potent siimulants such as pseudoenhedrina,

Several comments claimed that che various ephedrine alkaioids from botanical
sources nave a siower rate of absorption due to the plant metiix as corapared

to the rate of ebsorption for pharmaceutical sphedrine (sec (Ref. 43)). These

cormments stated that delayed effects diniinish side sffects ana provide for the

response. Une comment stated that excent for absorption vaie, ephedrine

zlkaloids from the plant have the same pharmacokinetics as phanmaceusical

ephedrine [Ref. 43). Other comaients note that botanical ephedrine from

formularions containing whole fiphedra is absorsed more slowly Than distary

suppiements formaulated with sianderdized sxtracis (Hef, 44}, A few comments

suggested that ephedra extract has higher neurocytcioxic {toxic effect on nerve
cells) potential than synthetic ephedrine hydrocnloride due (o combinasions

of different ephedrine alkaloids or other unkonown compounds found n

)

ephedra extract that are not found in ephedrine iydrochloride {Ref. 89).

e

Other comments maintained that there is no diife
levels of ephedrine from botanical sources and eonedrine contained in OTC

N 3

crugs. Comments from a State Board of Pharmacy stated that aphedrire from

botanicel sources is neither safer thar, nor differant from, pharmaceutical
Yy oy et Yy 3 . . e . .. Ly
ephedrine. Ore comment objected to our including clinical studie irg

piarmaceutical ephedrine in our evaluation. A number of comments suggested

that naturally cccurring ephedrine is more potent than iis synthetic

counterpart. A few comments stated that the presence of varying amounts,



proportions and chemical configurations of ephedrine alkaloids in crude
Ephedra and prepared Ephedro extracts, as well as _he presence of anknown
compounds, leads to uncertainty in dose, purity. and vomposition and a greatsr

risk for aaverse eifects. Comments noted that this variability 's not an issue

Response) The data are wholly inadequate ic deisonstrate that any
ditferences among forms of naturally occurring ephedrine aikaloids and
synthetic ephadrine have o meaningful impact ou risks to health. The overall

database of clinical trials, inciuding trials using Hoth natural and synthastic

i to the conclusion that vne form of ephecrine is safer

‘We are not persuaded by any of the available evidencs that ephedrine from

botanical sources is materially different from ephedrine from pharmaceuticals

wiith respect to chemistry, polency, or physiclogical and pharmacological

sifects. Chemicaily, eny isomer with the same conforraation from one source,

3

awciuding botanical sources, is identical to the sanie lsomer from another

source. For example, {(-J-ephedrine from Ephedre (Ephedre sinica S-apt} is

{ 1

ic {-}-ephedr

ity

cnemically indistinguishable from syanthes ine manufacivred by a

J
Regarding the ephedradines, we are not aware of any svidences in the
sciertific lilerature, nor were any data provided ‘n the cominents, that indicata

peme

nat these compounds are present in fphedra, in other botanical sources of

ephedrine alkaloids, or in oxtracts from these boranicals. The ephscradines ara
in traditional Asian medicine, the roots and rhizome of the niant ars referred

to as “ma huang gen,” whiie the aerial parcts of the plant are raferred to as
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physiological and pharmacological effecis of the epaedrine alkaloicds coatained
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YVe 4o not agree, tnereiore, zﬂdf curreni evidence gstahlishes toat

epnedrine alkaloids from betanical sources, including botanical extracts, are

ferent from, or are any safer than, pharmaceutical ephedrine alkaloids. With

ey The revrirment aecoriing Fhal N N S ie goror Fhan
regard to the comment asserting that ephedra exiract is safer than

T Ty g e 1 A b T I SR Lotanical ext
pharmaceutical epn hedrine because the Lisg 1 hmm}} ior the botanical extract

than the LDse for pharmaceutical ephedring, we note that scientific views on

A

-

- B o~

this point differ. Another scientific reference sug;
P P 0Fik-;a= e f,, 2y ? st “\Orw—i 5oyt "y ‘fx IRV ORI S5 TP TD
sphedrine alkaicids from a betanical exiract may be more toxic, based on LDs
calculations, than an equal amount of pharmaceutical ephedrine (Ref. 91).
While there ic not enough scientific evidence to -Ivaw 4 conciasion, we

acknowledge the possibility that other coroponents in the voncenirated extracss

"\

“ ©

g., tannins denved from the botanical) may altect ine toxiciy of botanical

-~

preparations of ephedrive aikaloids (Rel. 89,92)].

i k3

w

{Comment 32) Many comments cited multiple data and information
sources as support for the safety of dietary supplemsnts containing ephedrine

g.kaloids. These cited sources have been submitied io the docket and include

1a Huang report; Ephedra Educalion Council Expert Pane! Report, and a 6-

e b et FONIY T AL T AG O AT s
oozer et ai. (2002 (Xet. 21,448,93--98 . Some comments



St rvsas evvrs o) E
inic:sl evidenece of

o]

iso claimed thatl the toxicological database suppors o

safety; that nc serious adverse evenis have been reported in controllec clinical

triais using products containing ephedrine alkaivids for weignt loss, and that
fow or no serious adverse svenis have been reportzd o manufacturers of
dietary supplements containing ephedrine alkaloids,

One trade association commented that a valid and quantitative scientific

process is needed to identify intakes ano conditions of use that do noi cause
significan: or unreasonable risk, and urgsd vs to adopt scientific conciusions
vased on the CANTOX risk asszssment, wrich was nased on methods
geveloped by the Institute of Medicine (I0M) (Ref. 281 A vuraber of comments
argued that the resulis of the CANTOX roview establiched thet dietary
supplements confaining ephedrine alkaloids are safe when used in aceordance
with the indusiry standard.

One cominent stated that the methods employed oy CANTOX were not

Y

propriate for use in evaluating the safery of dietary suppls

;..LW

oy
o]
o

ments containing

s. Several comments stated thar there are ro dats that

astanlish that ephedrine alkaloids are an ordinary comporent of food, that

there is a need for ephedrine alkaloids in the diet, or that some deficienay

siate exists wheun ephedrine alkaloids are nct a normal component of the diet.
(Response] We do not agres with the methodology or conclusions of the

-

risk assessmen t performe d by CANTOX.

I

"he CANTOX review, sponsorsd by
an industry trade group, was a quantitative risk ¢ssessment that used I0M
methods to determine a sate upper level {cailed the No Observed Advorse
Eifect Level (NOCAEL)] for botanical ephedrine alkaloids as uszed in dietary
-

supplements. We believe that this review cannot be used 1o establish « NOAEL

phedrire alkaloids used in dietary supplements because it was flawed.,
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g5
significance of the biood pressure findings in the Boovzer et al.. As we nuve
discussed extensively in the Pharmacology Section xx, this study by Bonzer

st al. (Ref. 49) cleariy demonsirates a higaer biood pressure in ephedra plus

cafieine freated subjects {[compared o placabo),

long-term risks ia the general populaiion and sericus short-lerm risks in

caffeine because the study used a highly selected vopulastion, had relatively

few subjects and was carried out for too short a period of time. Ratf

Hoozer study raises questions about the safety of tacse products.
1

o
P
<@
@
0,
©
e "
Iy
o
B
<
w
,.fu
{;1
&)

ies chat CANTOX considered in identifving the
NOAEL, 4 were abstracts, and 2 were unpublished reports. Thus, unlike the

_— L o (N
urnal articles, o sienificant

C“?

IOM report’s reliance on peer-reviewed jo

proportion of the CANTOX “studies” were niot subjsct to peer review.

We also note a number of other ceviations from the [OM’s apolication of

its risk assessment model (Ref. 28). Compared to the cefinitica in the ICM

report, CANTOX expanded the definition of the UL and narrowed the

popuiation.” The IOM report stated that the term “toizrable” was choses
P

because it connotes a level of intake that can, with high probability, be

level in any cther sense.” The HOM report also noted that “the UL is not

53

2 . . . o Ty ) S AN [ o) B4 A —~ [ PR YRS Al P
intended to be a recommended level of intaike” {{Kef. 28}, id. at pp. 3-5). The



1OM report also stated that “‘the critical endpoin: usec to sstablish a UL is
crre adverse biological effect exhibiting the lowest NOAT
most sensitive indicator of a nuicient or food tox:city). The derivation oi'a UL
ased on the rmost sensitive endpoint wiil ensure protection against alf cther
adverse effects” {{Ref. 28),id. at p. 18). The IOM -eport aiso explained that,
g

cor experimentai ora: dosej of a nutrient at which no adverse stfects have been
chserved in the individuals studied. This iz ideniified for a specific
circumstance in the hazard identification and dese-response assessment steps
o the risk assessment” {{Ref. 28}, id. at . 10).

Although CANTOX defined the UL

H P AR S oV | 1Y st ] r -y 1
Lo “the raximuam ievel of chronic

daily intake of a substance judged unlikely to pose o risk to the most sensitive

members of the health populaticn,” their UL detormination was based upon
the “specified conditions cf use,” which inciudes lebel warnings that these
products not be used by many in the general population (including those under

18 years, pregnant or lactating woinen, and persons with certain health

(“"r

zonditions, including those most sensitive to the effects of these products, e.g.,

o

persons with hypertension and coronary artery diseasa). In conlrast, the IOM
concept of the UL is the highest level of intake likely to pese no risk o7 adverse

nealth effects to almost all individeals in the genera: popuistion. Thus, the

J

CANTOX UL s lsss proteciive than the IOM UL because it removes from its

-~

risk assessment ihe members of the population who would be most at risk for

I

acverse effects of dietary supplements containing ephedrine alkaloids. }J{Ref.

F\”’

It also appears that CANTOX deviated from rhe 1OM model in its

s

assessment of what constituted an “adverse effect.” Although the CANTOX



et

o oo
o @ &)
= STO R
mw | ele}
I © «
»”L S o (@] - e
ay [ b bt ]
bl @ ¢ =) iy
o - £ D an . 0
o o oo ‘ =
R~ S < H = D - B
N D @ T e A
% o2 2 = @ 7 9
v w2 v - 4 W x
o~ = - e
— + Sy Gy - hd e
T T e 2 m_\; .rk w5
.;wiﬂ .ﬂ.vw s wd N ‘wy\.v nw\ﬂﬁ_ ﬁfé‘w
s e N fe) b} S -
R kw( ,f b e < h
et s Lt I
[ w0 ! o [%5) e i
@ e 0] 1t o
R —~ o8
) a @] SO !
[} = ot — 2
S o 4 € = > o
¥ P w = o O =
e o _nw, o a3 o =
o - ha SO > B~
S8 s p A Z g
- . w $ et {
i ] = w 9 3w
=B 5 § 8 - &
4 b 1] i« st
. jeV] ﬁww - T..“ ) m,mm mU
LT o e 5
iy S Ie » Eand .
gy 0 0O 8 & 5 = g
o e o v . -
R o] 0 9 s
e @ s} ot o e z
o s g o a3 o .
E s & 8§ 7 & 8
o g { ;
= - T o, .
f\ jae] _ﬂus oo T [as) «w&
Q. ¢ =T < R~
L 3 @
oot 5 w at bo e £
ot B [ ~
= Y o w0 t Mm
S
® A T 0w = 0
e joi o o o A 3
»5 |- or - o
whemd $eot N T Lw ; o,
w - 5ol Q o] N _—
g D om0 = g Y
q o = @ 3
) o ot = o o

d
h
90 mg/d
&
ea
.

2

ot =

&
)] R N vuu el wfﬂ Sood
kad n V fas 7 ,.71 \InU
S =y

s o o @ o e @
Loy o) W & S o

] D = M) Feq N

oo [ =t b o 3
&) Sq & ) S0 ( o
Gt L o St | 23 -
A I @ oo
o - i e =
y j- 4 L ot Ll
O & & & s Y g
¢ w2 .. 2

Ly o ven ) Py

0 [} [§h) W S o o

£ € 1 J—— o ST

ion
ion

3

tional
ustity

5
i

T

roX

ES

F”" "
3eC
umpt

3

A

!
dsand

[
3

3

he det
nis ass

N

;

mp

i

L F
'

> Bvenis
T3

1

prov
unblased

pad

€

]
H

xisig, [

P 88 o
:ar

3]

-
(a8

o
e

5,

It
7

th

¢

i

mm HE& %%'871/' ) ¢
YT

onsid

x:/x
¥

freatad .
We fourthe

s
Pad
H

fater in the Advers

&, rath

-4

T
\JLaLiL

%

e

:

not

ie

edra oius caf

>

i
i

-~

1 7

o~

3
101E.

f;
[=:
"

.
o

1
inat

-t
AL

Yy

)
7

€

-

s difference woule
rin

ANTOX ¢

tC

ed

>
RS

i

i

iy

Th

H

er any

HiH
.*.
L
heth
of ep

fec
vents
e level Tc

»

ciscuss

~

B

5€ @

>

ak

E3Sgas

e tha

1 er

i

H

ER
5

&

n
, as well as other
FITYE

i

to different UL det

~

AT OF W

I

b
I
¥
i
°

rou
eait
by, w

2 also 1o

-

ogy suggesis

oxes., |
rse i

upper

o~

r
o)
e of agve
WY
a safe
ST
Hinel

cebo gr

P |
and st
33
11

o
<
ol

Y

Qv

¥
18
P
asses

s
4
37N

,
ol

a



are employed, these deficiencies in the cata used in CANTOX s analysis
significantly undermine any conclusions reached in the CANTOX report.
{Comment 33} Several comments obiected that we dicd not consider animel

studies using sphedrine aikaloids to evaluaie the safely of eonedrine elkaioide

=
R
ol
<

5 distary ingredients, as several comments noted had been done |

o

CANTOX review. One comment stated thai ihe rasulte of the Nationa

;,—Mx

Toxicology Program’s long-term: rodent stndies on epledrina showed that a

P

~

3

10

[

letnat dose of ephedrine alkaioids for most animal species, iransleted !

wman consumption, was between 200-403 25 mg tablers. A related comment

1
)

e

-

referred to toxicity (LDsg) studies comparing pharmaceutica: ephedrine with

3 o v e . e toxiciiv of ma huaane: The LD« fo
ma huang in mice, emphasizing lesser toxicity of ma huang: The LDse for

!

sphedrine alkalo'ds from ma huang was 3300 mg/kg hody weight versus 689

5

i

mg/kg for pharmaceutical ephec

rine., A relai

D

Cw

d point frorm this commens: was

C

that wild and domestic animals consume Ephedra shrubs end there are

o

reports of adverse effects in these animals. One comment inciuded daia from

cistary supplement. The resulis and their interpretation by consu.tanis were

crierzd as demonstrating a very low toxicity for ths supplement. One commen:

stated that no animal study sugpests that the ephadrine alkalcids would be
aarmful at numan doses of 25 mg per serving. One comment stated that animal

and laboratory testing may be informative on sonie issues pul, in and of itself]
cannot answer the human causation question.

(Response) We recognize the value of anima’ studiss in ic

ot
5
ol
[
bl
<]
[
]

[$18]
W)
v/

aredicting the toxicological properties of substances for human exposure. In

fact, animal studies do identily the symucathomiraet.c effects of ephadeine thai

anderlie our concern. These would not be expecied to lead 1o harm in healthy



laboratory animals because thess animals do not have coronacy artery dissase

or otaer susceptinility to arrhythmias or congestive neart failure. An effect of

la

sievated blood pressurs, if large and susiained, tiight perhaps show eifects in
very large, long-term animal studiss, but there is no reason to think that a
modast effect, one that would iacrease hysertensive riskin b 18 but still

lead to a low overall risk in any individual, wouid be detevtanle in anmals.

v

Tre animal data are, therefore, not at all reassuring. The discussicon of the

consumption of wild Ephedra species by wild and domestic animals
contributes nc relevant safety informating, since these animais also lack
pertinent human risk faciors {coronary artery dissase, hears failure, elevated

ood pressure). Alsc, were these animals to havs an adverse effect, there

wouid be ne way tc identify it. However, we believe, as stated previously, tha.

there is sufficient scientific evidence from multiple sources, inciuding clinica
trials and the published literature pertaining to vse of ephedrine alkaloids in

humans, to cenclude that distary supplements containing sphedrine elkaloids

pose serious risiks of illness or injury.

3. Comparison with Drug Froducts Containing Ephedrine Alkaloids

{Comment 34} One cornment asserted thal our proposal io reat distary

supplements more restrictively than over-tne-counter (OTC) drugs containing

”D

spnedrine and pseudoephedrine is in violation of the Administrative
Procedure Act’s prohibition on rulemaking that is arbitrary and capricious.

i

Accerding to the comment, OTC Gph@&riﬁ e and pseadoephedrine products



-~

e

Response] Our decision in this rulemaking to trear distary supplements

tnat contain ephedrine alkaloide differentiy from OTC drugs that contain
ephedrine or pseudoephedrina is not arbitrary or capricioas. Jur decision is

pasec on differences in the intended uses of thess produms, s well as
ditierences in the scienfific svidence available te support the risk-benefit ratic
for the products. The risk-benelil ratio is cependsnt on several factors
including the product’s intended use, the product’s benefics, if any, ard the
availability of adequate measures to conirol rigk.

As discussed above, dietary supplenments containing ephadrine alkaloids
present an unreasonable risk of illness or injury because their risks outweigh

ike distary supplements coataining ephedrine alkaloids. OTC

-
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drug products containing ephedrine or pseudosphedrine have risks related to

tnese ingredients. However, uniike dietary supplements, sucn OTC drag
products have demonstrated bernefits in the (reatment and mitigation of
disease. Through the OTC drug review process, we have determined taat drug
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=
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iucts containing ephedrine ere generally recognized as safe and effeative

{ Ty
o

(GRASE] for 07T use as a bronchodilator for the temporary relief ov

symptomatic control of bronchial asthma {see 21 CFR 241.186, 241.76}, and thas
drug products containing pseucoephedrine are CRASS for (7C use as a nasal

I
L-(,-

decoungestant for the temporary re

cold or hay fever (allergic rhinitis) {see 21 CFR 341.20, 34:.80). Based on

controlled clinical investigations (see 21 CFR 330.18{a}(4){11)}, we have
determined that the benefits associated with the use of OTC cdrug procucts
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s

Fowever, suca uses for disease mitigation and traalment are beyond ine scope
of parmissible distary supplement uses.

Morsover, we do not agree that dietary supplerments containing ephedrine
atkzloids are safer than 7T drugs containing ephedrine or pseudoephedrine

nased on the relarive doses of eghedrine alkaloics in these products. We

5

consider an OTC drug procuct’s safety in the cortext of its coaditions of use

ses 21 CFR 330.1.0(a){4)(}).

\y.;,x

OTC drugs containing ephedrine and

[T, 1 N o 14 i Alepaon e 119
pseudoephedrine are marksted to nersons with specific disease condilions or

»«4

symptoms for temporary, episodic relief fact, OTC ephedrine bronchodilator

drug products ave required to bear a warning limiling the use of these oroducis
i

‘o persons who have been diagnosed with
341.78(cj(1}). Additionaily, although drug produsts containing epaedrine and
oseudoephedrine are permitted 1o be marketed CTC at specific doses, these
doses have been determined based on the specific indications of these drugs.
As previously discussed, the indications and benefiis applicable to OTC drugs
containing ephedrine and pseudoephedrine do not apply io dietary
suppiements. Thus, the safety of dietary suoplemenis conlaining ephedrine

atkaloids cannot be established merely by showing that the level ¢f epnedrine

atkaloids in thess products falls within or under the dose vanges permitted

- 5 5 ; ]

sor OTC drug products. Furthermore, these dietary sapplements conta:n several
I

ephedrine atkeloids, making it difficult to draw any ccnciusions about benefits

irom studies using OTC drug products that confain & single ephedrine alkaloia.

(—vg

{Comment 35) Ssveral commenis pointed ou: that ws hav

1 hed s parmitied in OTC dres are sererallyv recas
tbe ephedrine levels permitted in OTC drugs are generally recogni
Other commenis maintained that the fong-term marketi

record of OTC drugs containing ephedrine alkaloids is e



of distary supnlements containing ephedrine alkaioids. Several comments
asserted that there is a lack of sericus AERs {or both traditional Asian herbai

croducts and OT0 ephedrine drugs with dosages based on FIUA’s monoeraph
5 r > o] &

(less than or equal to 25 mg per serving and less 1han or equa: 1o 150 rig

int a 24-hour period) and that ihese dosages are, taus, safe.
Ore comment maintained that the non-sericas events identified by RAND
are consistent with the side etfects of cafleine and OTC ephedrine fisted in

TR

che OTC drug review and do not pose an unreasonabie risk. Cther comments

-

referred fo staterments made during the1896 FDA Food Advisory Cominittee

e

chat there are no serious adverse effects ragorted with drugs containing
aphedrine aikaloids within the allowable dosage rarge and to a February 28,
2003 FDA press release relating o ephedra that siuied there ave fewer AEKs

Haked to OTC ephedrine drug products than to cietary supplements containing

containing ephedrine atkaloids can be esiablished by reference to the cafety

3

'C drug producis containing ephedrine or pseudcephedrine, ~wo

<z

spnedrine alkaloids currently included in OTC drug mionographs.

&

°

As discussed above, alt syrapathomimerics may pose 1isks for adverse
events even aiter a single dose. “"Generaily recognized as safe and effective”
{CRASE] status does not mean that an O7C drug product mayv not cause

3 T o4 . B . o g d o d Ny
adverse events. In fact, there have been adverse events reporiod to FDA

concerning epnedrine- and pseudeephedrins-cortainiag GTC drugs. There are
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s for dietary supplements containing
cohedrine alkaioids. The incidence and type of adverse event reports related

o dietary supplements containing ephedrineg alkaloids are discussed in section



V.B.6.c, which also contains our discussion on the significance of these AERs

In sur determination of unreasonable risx.

As part o ocur OTC drug review, we have determined that

pseudoephedrine are GRASE OTC drug ingredieats for certain indications.
Epnedrine is GRASE for the temporary relief or sympiomatic control of

{aliergic rhinitis) {see 21 CFR 341.20, 34:.8C). O7C cphedrine anc
R 7 h

pseudoephedrine drug producis have been studisd in controlled trials that
establish their safe and effective dose for specific disease indications (labeled

experiencing the particular disease. We note tha: thess OTC drug procucts bear

warnings that certain populations should not use -herm, and they ars no: risk

£,
free. However, we have determined that the demonsirated henefiis for the
Es

lebeled OTC drug uses outweigh their visks {see 21 GFR 330.10{a){4)(iii)). The

lakeling of OTC ephedrine and pseudceephedrine drug products warne

D
b
)
o
1%}
s
e}
o 4
Q
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[onl

sonsumers not to use the products if they have hear: disees
1 .

pressure, thyroid disease, diabetss, or difficulty in urination due to an

o~

sniargement of the prostate gland unless directed by a docior {21 CFR

341.76(c)(2), 341.80(c)(1}(C)}. In addition, OTC ennedyine brenchodiletor drug

products are labeled with a warning not o use the product unless a diavnosis
i e JV O

of asthma has been made by a doctor (21 CFR 341.78{¢){(1}}. Moreovar, the

lapeling direcis users not to continue to uss ephedrine drug products Hut w0
ssek medical assistance immediately if symuptoms are not melisved witain 1
cur or becorue worse (21 CFR 341.78(c){51). As discussed i1 the response to



corment 34, the benefits of ephedrine and psewdoephadrine drug preducts
{or disease claims are different frova the benefits of divtary supplement
proaucts for non-disease claims, so it weuld be inappropriae to conclude

based on OTC drag product information that these dietary supplemenis do nor

lo data demonstrate that distary supplements

particular population for any specific use and for short periods of time, as is

N

the case for OTC ephedrine or pseudoephedrine drug products. Thersiore, we

have determined that the risks presenied by dietary supplements containing

ephedrine alkaiolds {inciuding heart atteck, sivoke, and ceaith) cutweigh their

3

benefits, and that these products are adulterated regardless of what warnings

3

are included in their labeling. We note that dietary suoplements containing

epnedrine atkaloids may aiso present othel, less serwous risks listed in the
raguired warnings for OTC drugs containing ephsdrine and pseudosphedrine;

howsver, because we are removing these dietary supplemsal products from

the market basea on their cardiovascular

M
1,;&

risks, we are not addressing ‘hese

With regarc to the comments that discussed safey data for OTC sphedrin
bronchedilator drugs specifically, we nore thal the studiss used o evaluate
ephedrine for the treatment of asthma and those using ephedrine alkaioids for
weight loss and other non-disease uses enrolled different populations and used

3L

diiferent study desiguns, endpoints, and moniloring protocols. Therefore,

0

comparisons across patient populations or indicuticns (e.g., asthma treatment

A

versus weight loss) for a risk benetit analysis is not ustified. s firal rule

g(j

i

137

)

finding ephedrine GRASE as & bronchodilator was based on

,«
@

R

recommendation of the Advisory Review Fanel on OTC Cold, Cough, Ailergy,



3rornchodilator, and Antiasthmatic Drug Products {the Pana!l) (see 51 FR 35324,
October 2, 1986; 47 FR 38312 at 38370 10 38372, Se e stember 9, 19768). The Panel

ed o examine the eff

i
Qv
;«4
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sy
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ool
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o

sronchodilater. The patient population enrclled in these studies were not only
ciinically stabie {i.e. normal electrocardiograny, blood pressure, and pulse) but
aisoc had no apparent nistory of adverse events related 1o treatment with other
Yoy 3,‘ N h T R < £
stimnulant bronchodilators used at { ime. These studies support the use of
sphedrine for patients with asthma who ars otherwise clinically stable {i.e. noi

£

icund by a physician to have high blood pressurc or other cardiovascvlar risk);

juh]

aowever, they do not support the safety or efficacy of dietacy supplements

3 L

containing ephedrine alkaloids for weight loss ov other nos-disease uses

:ﬁ

{Comment 36) Several commnients asserted that it is mislending to compare
thie safely and efficacy of ephedra to OTC drugs becauss all drugs are voxic
to sorne individuals and all products must be evalusted on the basis of their
oenefits relative To their risks. These comments expressed the view that dietary
suppiements containing ephedrine atkaloids have onaly limited benefit for
weight loss over placebo and that this modest weight loss nas never been
shiown to reduce the increased morbidity that is assoc:ated with obesiiy.
(Response) We agree that dietary supplemenis containing ephedriac
atkaloids and OTC drug products must be evaiuated based on 2 comperison
of their risks and benefits. It should be noted, however, that the evidentiary
stancards for evaiuating these two categeries of products arve different. We have
done a risk-benefii enalysis for distary supplements containing ephedrine

3

aikaloids for weight loss, ag well as other
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anc conclusions regarding weight loss in section V.C. 1.



events associated with approved pharmaceuticale, incivding deaths, ainong ths

various authorities estimate that more than 190,000 deaths per annum are
associated with approved pharmaceuticais | G}. One commens stated
that the rate of severe adverse reaciions to grescription drugs, without
necessarily including misuse, ranks as the fourth to sixih leading cause of

Jdeath in the United States (Rel. 100). The comment expressec the view that

lkaloids do not carry a significant or . asonable risk of harm

€%}
"
e
o)
4]
il
3
4
la
@
jon)

when compared to the high incidence of serious adverse effecis with

T

rescription arugs.
(Response} While we agree that sericus adverse evenis can occur with the
ase of prescription drugs, that fact does cot change our deiermination that

dietary supplements containing sphedrine alkaleids present an unrsasaonable

i

“isk. Prescription medications, although consideved saie and effective for thei
iabelied indicaltions, are not free from all visks. However, the benefit of using
prescripiion medications outweighs such risks for particular patients with
sarficular disease conditions, in part because the risk is roanaged through the

paysician supervision required for the use of prescription medicadions.

Alihough dietary supplements ased not pe free of risks to ne jawfully
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sks of using dietary supplements coniaining ephedrine

‘:_.

aikaloids are not outweighed by any benefit. Moreover, it would nor be
surprising to see more AERs for prescriplion drugs than for dietary

supplements. Healthcare professionals, who are .

Pt

ware of the drugs prescribed



{or their patients, are the primary source of drug AERs reporied to us dirsctly
or through manufacturers. They may not be similarly aware of their padents’

use of distary supplements. In addition, there are no (nandatory reporting
reguirements for dietary supplement manutaciurers, unlike for prescription

5

drug manufactarers. Finally, the comments and literature cited pertain to
adverse events for all presceiption drugs combined. This information bas no
meaningful bearing on whether dietary supplements conteining ephedriae
alkaloids present risks.

{Cornment 38} One comment contended that cietary suppiements

3.,

nontaining ephedrine alkaloids should be bannec because we have alrzsady

banned OTC drugs containing ephedrine in combination with caffeine
Numerous other comments stated that our Noveniber 18, 1983, prohibition of

:*

ephedrine alkaloids combined with caffeine and other stimuiunts (48 Fi

32513) was due o such products’ potential for abuse and misuse as illicit sireat

L

drug alternarives and not becausec of safety issues. Cne cornment stated that
sur proposed rule to amend the final monograph far GTC bronchoedilacor drug

ydrochiorides,

oroducts to remove the ingredients ephedrine, ephedrine hy

aohedrine sulfate, and racephedrine hydrochloride and fo olassi

fond
pomey

St
e,
o
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o
@

ingredients as not generally recognized as safe and effective for OTC use (80
3, juiy 27, 1985) was proposed (o restrict the O
anhedrine because of its illicit use as the primary precursor in the synthesis

~f vhe controlied substances methamphslamine and methoathinone. The

cominent stated that the July 27, 1895, proposal does .0t discuss the satety
of the use of ephedrine and thus does no: support cur actions
(Response) We do not agree thal our July 27, 1995, proposal did not

discuss the safetv of OTC bronchodilator deug prodacts containing ephedrine



alkaloids {sse 60 FR 38643 ut 38644 ). in any event, corimenis about the basis
d scope of our 983 prohibifion on ephedrine and caffeine combinations

3

in O7TC drug products and the 1895 ephedrinie drag product proposal eve no

Ll

reievant to this rulemaking because we are not reiying on thosze actions as a

b 3

hasis for the removal of dietary sapplements coniaining erhedrine alkaloids.

4. Apuse ana Misuses
{Comment 38) Many commentis assested that we niust consider divections

b

for use, warnings, and other lageling when makirg an assessment of significant
o¢ unreasonabie risk. The comments staled that we cannot consicer misuss
or abuse of properly labeled dietary supplements. Oae comment urged that
any svaluatior cf significant or unceasonable risk be based on the standards

specified in the American Herbal Producis Association’s Ephedra Trade

Recommendation, which recommends that dietary supplenients containing

alkaloids per serving, that such products bear a warning slalement anc that

directions for use limit consumption to 100 mg of spnedrine alkaloids per day

‘Response) We agree that divections {or use, warnings, and other labeling
must be considersd when makine s of sienificant or urreasonable
niust be considerad when making an assessment of significant or urreasonable
risik. Section 402{)(1}{A} of the aci provides that whether o dielary ingredient

or distary sup@?&em ni presenis a significant or unreasonable risk must be

except that ordinary conditions of use may be considered if the labeling is

ent on conditions of use. Thus, for purposes o ihe “significant or

!

easonable risk’ QI’OVES 1O, 1 1less no conditions of use are recommended

=

0
I

or suggested in labeling, we must consider & dielary supplement’s labeled use



e
63,
6]

rather than its actual use. We do not agree, however, thut our evaluation of
cignificant or unreasonable risk should be based o the standards specifiad

in AMPA’s Aphedra Trade Recommendat:on {Ref. 201). These standards are

i)

toiiowed. We must consider all dietary supplements contaming ephadrine

Sphedra Trade Recommendation. In this instance, we conciude that all distary
upplements containing ephedrine alkaloics present an urreasonable risk,
regardless of whether they are formulated and labeled in accordance with the
Anhedra Trade Recommendation, based on our evalaation of the totality of the
svidence and a weighing of the risks and benelils of ibe products. As discussed
in the responses to cominents 64 and 65, the presence vt a warning label or

of directions recommendir

,,d
o

o
~

alkaloids does nct sufficiently reduce the risks o
containing ephedrine alkaloids to aliow Them to corntiaue « be markeied as

carrently labeled or under oedinary conditions of use, and tow risks of these

products outweigh their benefits regardless of labelin:

Su

{Comment 40} Several comvanents compared the efects or ephedra to other
sympathomimetics such as cocaine or amaphsetaming. Several other comments
stated that whils ephedrins, PPA and amphetamine ace similar in chemical

seructure, they differ ‘n physiological effect, and thal amphetaunines bave much:

3

stronger reinforcing effects and a much higher Habiiity for abuse than

{ .

have direct agonist properlies, but promote relecse of neuroiransmitters and

-

inhibit their deactivation and reuptake. Oue conumsot from a manufactarer of



