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RAND aiso found limited evidence of an effect of sphedra on short-lerrn weight
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oss. Furthermore, RAND found limited eviaence that synthetic ephedrine and

2The RAND rez}@ri uses the term “ephedra”™ 1o J‘ er to ephedrine atkaloids from botanical
3 & B “ EJ o Ty
SOUrCes, wh ezhﬂr oy not iney are | suppiements, RAND uses the term

J

”eg% sdrine” to e efer io pkmfm eutical sources of ¢ ~§ ‘mérlw
*RAND defined & “sentinel event” as a case %?r at met el three of he following criteria:
1} Documentation of an edverse cvent that mel fLe selection criteria; (2) jaizhmew iion thai
he person having the adverse event ook an ephedra-contnicing suppiement or epaedrine
within 24§ Hc urs prior io the event {for cases of dea h, ENERS f{jm infarett ﬁ' eart atiack],
um} way {aﬂ d@m ‘ﬁmag on ;w native @xpm«mhnm Q'he adverse event
iw gertaiaty. These criteria wers subject
, €5 whu,b }::xdudeg ‘{H mgmw 1g {m’zz o g other procedures): medical record
documentation tnat an adverse event had occurred; docurieniation that the subject Lad
consumed ephedra or epbedrine within 24 hours prior to the adverse event, or that ¢
toxicological examination revealed ephodrine or one of its associated prf)amv’“w in the blood
or urine. Cases wii’h no such documentation were not revicwed furtber. For the Metabolife
¢ assumed to have been usad within the g&u 24 bouvrs for all but
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gCisaln ts. All cases of stroke that the criterion of having consumed enhedra
gphedrine wiihin 24 hours wera ID“/"E“V*/%J
a teports of thrombotic stroke neaded to have an assessimomnd for a1 hypercoaguiable state
sculitis, reporis of ernbolic stroke necded o f"mc a.1 ermboiic evaluation pesfurﬂed
f»zis of hemorr! ;agh‘ stroke required an examination to assess siructural probiems with
~culatory system of the brain.
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form letters. Many cominenis were personal (estimonials of how dietary
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s are eliective for weight contrel,
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suppiements containing ephedrine alkaloics

ol

.nproving stamina, or treating medical conditions, end should not be banne

or furtner restricted. Several comments stzted that the June 1997 proposal

lacked ¢ C ol o) 3 78 S vyl vreain of seitoe Flhad airr
iacked scientific basis and that there are many legitimale studiss that suppori
the responsible use of dietary supplements containing ephedrine alkaloids;

aowever, these comments did not submit any additional sciendfic evidence

Others siated that dietary supplemen aioids are safe

wher. used appropriately. Uthers were versonal testitnonials of adverse svenis
related to these products that urged a ban or tighter regirict.ons of thess
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orocucts. Some comments criticized the proposec label warning as too ong
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by the form letiers. Several congress.onal representatives
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turning to dietary supplements t«
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coramented that American
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imorove their health and that Congress passed DEFEA (o easure that these
products are regualated as foods rather than drugs. They cited our own
staterments that DSHEA gives FDA sufficivn. authorily o reraove unsafe dietary
supolements from the market. Many urged us to ensure that there was ample

coalaining ephedrine alkaloids. Many urged us to oasa our decisions on sound
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science and not rely too heavily on AERs. Some sxpressed concern aboat

M . -

ai.eged FDA bias against distery suppiemenis coutfaining cphedrine alkaloids.
Uthers passed on concerns expressed by constituenis about
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sffects from these products. Several cominents from membuers of Congrass
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comments addressed issues cutside the scope of the rulemaking (e.g.,

coriments about the diversion of ephedrice alkaloids for the illegal

maautactuwre of methamphetamiue and methcathinone; and will also not be

& summary of ali relevant coraments and our responses to those comments
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enicrcement actions n which we would have Lo 88%’2@53&}5}5 tor cach individual

procuct, that they present a significant or vnreasonable risk.

The March 2003 notice acked about the edequacy of FTA’s authority to
cegulate distary supplements containing ephedrine alksloios. More
specificelly, we sought comments on “what acditional legislative e uthorities,

VY ey O Lo [AR I O SR 3+ Ry

most effectively” (68 FR 10417 at 10420).
2 - N 3 y . Fo AN ey O L s - T T oy P R -
{Comment 3! Many comrents expressed the view chat we aiready have

nents containine

tne authority we ng ead o take acl

U PSR SUNE & SN DI S e o7 \ ~ v o L N NS i e Iy son
enhecdrine alkaloids. These comments cited cur avthorily to deciare thegse

supplement producis {o be a significani or unreasonable risk or immirent

1 e 3 T TS SRS SRR -,
hazard uncer section 402(fj(1]) o7 the act or to regulaie the vroducs as

vm‘.nﬁ % o ey e B ey e e 3 LIy e, B 7
we hzd the necessar v evidence to ulilize these provisions. Several conirents
o Ty ettt al aeed iticized g for allecedly not fully
opposed any additional authority and criticized vs for allecealy not fully

impiementing the authority we already have.

n

(Response) We agree that we have the authority to

dietary supplernents that contain ephedrine alkaisids.
mentionec by tne comments are available to as when circumstances warrant

Tom #5
i in

18 :gianc

{Comment 4} {n contrast, other comments stat
should be strengthened. Several comments expressed the view that BSHEA

nseds (¢ be amended because it cannot adeguately protect public heaith. One
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- phirase amblgnous, . however, our interoreiation is reasonable uncer
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j Several comments urgec as not to act against all gietary

supplements containing eptedrine alkaloias becuuse ail such products are
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sxceeded our statutory authority in trying o regulate all cletary supplemente

confaining ephedrine alkaloids through rotice and comment rulerraking.
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[Response; Ws do net agree that we

of dietary supplements taining ephedrine alkaisids through rulemaking. ‘We
crorias That thare are 0l e s between df Horent o , ent
scognize that there are differences between different dietary suppieraents

centaining ephedrine alkaleids. However, we concluce, based op available

science, that all dietary supplements comaining ephedrine atkaloids present

ar. unreasonabie risk of illness or injury, vegardless ol how they are formulated

) E

or !abeled, because the risks outweigh any benef’is that mav result from use

£a e co T e . roea b Tl e Phe s biee mloon mf
of the products. Therefore, we may issue a rule finding the entire class of

to show aletery supplements are adulterated under section 402(f){1) of the act.
{Response) We agree with this comment. Section 402(f}{1} of the act clearly
states that in any proceeding under that provisicn, "tie United States shall

bear the burden on each element to show that a dietary suppiement is
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adulterated.” We have met “hat burden in this rulemeaking
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was contemplating such a chauge {See Chem. Mfrs Ass’n. |, 870 F.2d 202-203).
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determinative of logical outgrowth in and of themselvas, commenis on the
issue are evidence that the public received adegaate notice of our firat rule

Shell Oif Co. v. #PA, 850 F.2d 741, 757 (D.C. Cir. 19491}}. Based upon nur
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32{E (1 {A] of the act aduiteration standard
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comnmented on whether dietary supplements containimg ephedrine atkaloids
oresent & significant or unreasonable risk, (here was sdeguats notize to the
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act providing that courts must review ary deterraination vnder section
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402(3){(1) of the act de novo and further siated that we woula not get judicial

deference in avy court review. The comments argued thai, under this

]

prevision, it would make no difference whether we brought our case initially
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ir: court or whether we proceeded through ralemaking that was subseqguently
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chalienged in court. One trede association noted that such de nove review is
(A

a novel approach in that usually a court would just review tne admirnistrative

(Response) Section 402{1}(1} of the act sfates that a court will decide any
‘e agree thet the de novo

standard of review applies to our factual findings under saction 402{(1){1} of

the =ct, but do not agree that it applies to our covclusion ander Chevron
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procesding would pe initiated’” must be given noiice and the opportunity to
present views, orally and in writing, 10 days oefore we report a violanioa of
SRV AY of the act (the “cioni Heant OF NTeas0mn: ek’ mroyialon )
section 402(1{1}{4A] of the act {the “significart or unyessonch:s risk” provision}
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(o rhe Department of Justice for a civil proceeding.
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ageinst products. Thus, the requirement applies to injunction

are prought against a corporate or individual person, bat not to seizures, which
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are brought against a product. Therefore, if we were to refer a seizure of dietary
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supplements containing ephedrine alkaloids to the Department of Justice, the
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To detenmine whether a dietary supplement presents an vnrsasonable risk

[ TS -y ~ B L P e T
ney performs a visk/benelit ansiysis to ascertain

[

whether the risks of the product outweigh its bensfits.

The risks and benefits of a dietary suppiement must pe evaiuated in light
of the claims and directions for use in the product’s labeling or, i
AL of the act).

Labeling claims for dietary suppiements must be substantiated. Unless the

ranufa hetantiation [ ST ey L PR PO P IR S b S
manufacturer has substantiation thet a labeling claim promoring a dietary

r - vt e afiy Jo e R SR S g K1 3
supplement for a purported benefit is truthiul apd non-mis:eading, the claim

wisbrands the product (See seciion 403{2)}{1} and 403(r){€] ot the act. We nota

standards for substantiating the efficacy ol a diug for a labeled
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do nct apply to dietary supplemenis.
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containing ephedrine alkaloids, it is approvriate to consider the safely of
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sympathomimetics) because we would expect thai dictary supplements

containing ephecrine alkaloids wiil exhibit pharmacological effects sirailar to

those other products and, thersiore, po

A . Y e res meortiied s iy o v e Jyee ¢ F
ephedrine drug product is a well defined product with a known dose cf

sphedrine, while in the latter there 1s a complex mixture with, possibly, an

of ephedrine plus othar ephedrine nlkaloids, and sometinies
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simitacly. I actuai fact, that is not the cass because plant devived ephedra
preducts contain other ephedrine alkaloids in acdition to sphedrine itself {e.g.

nseugoepnedrine, methylephedrine, and orhers listed in seciion 1.B of this
document). Moreover, if there were other active and inactive ingredients i

‘he plant-derived product, their properties would neca to be explored.
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ermination that dietary sugplements

ephedrine alkaloids preseni an uareasonable ris< of Hilness or injury.
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risk must be based on sound science. Several cosnmenis stated that a
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sitgle accepied method of evaluation to determine when a food irgredient or
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other FDA-regulared products {Ref. 32), end includ
in the comments summarized above,
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ve are vainerable to challenge under the Duta Quality Act because there is

¢ disconnect berween cur proposed actions and the cenclusions of the RAND
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ior Ensuring the Quality of Information Dissemirated (o the Fublic” (Atip/,

www.hiis.gov/infoquality/fda. himBi). FOA’s guicance, which describes how



we intend to meet our obligations under the Data Quality Act and the
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.nitiation and Conduct of All ‘Major’ Risk Assessmieats within a Risk Analysis
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Framework” (Biip//www.cisan. fda.gov/~dms/rafw-tociimi;, which similariy

stresses the importance of data quality and scientific objectivity in regulatory
decisionmaiing. Finally, this comment suggested that in evaiuating the safety
of dietary suppiements containing ephedrnine alkaloios, we should appiy a

rigorous scientific standard such as that usad to eveluate whnsther a new drug
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pplicaticn (NDA]) should be approved or whether & healll: ciaim should be
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laxatives, and diuretics

3 L LA, H Y £ TP S S R A S AP T |
and Increase the risk of arrhvthmias. One comment, ¢iting a study by Haller
3 3 It tha ars o vy PR AP PN B =l I N ST
.« al., contended that the apparent causa! role of ephedrine aikaloids in sev

adverse effects could be relat

(kef. 34). One comment submitied by a manufaciurer attribured the good salety

record of its product to, amaong cther reasons, the abssence of caffeine and other
stimulants.

i3

a‘kaloids present risks of adverse physioiogical #nd pharinacological effects.

aphedrine alkaioids and other sympathomimetics, ephedrine alkaloids—

inciuding dietary supplements conteining ephedrine alkeloids

term and long-term risks. This is cleavest in :ong-teym: use, where increased

" lood pressure in any population will clearly increass the risk of streke, heart

terin use in patients with heart failure or underlviag coronary artery disease.

Ephedrine alkaloids are members of a arge family of syrmpathomimetic

£ 3
e % ¥ « B ~ Ll - 3 o Lo, . . e N’g‘ag":
ccmpounds that include dobutamine and amphetamine. Members of this

amily increase biood pressure and heart rate by pinding lo aipha- and beta-

Yoo

i

agrenergic receptors present in many parts of the sody, ivcivding the heart

»

o~

and blood vessels {Refe. 35, 36

,

sy pathomimetics because they mimic the effects of epinephrine and

b :
.,
)
w
e
)
o
oy
!
o]
o
o
o
-’
e
-
ol
]
oy
=3
fods
Yeosc
el
jroad
4
-
]
s
o]
o
o
a8
ot
=3

norepinephrine, wihich occur naturaily in

direct pnarmacoiogical etfects, many of thsse comnpounds aiso stimmulate the

calonce of noreninenhrne fFrarn o ancinme The reipag -
release of norepinephrine from nerve endings. Tae resease of novepinephrine

furiner increases the sympathomimetic eflects of thess corapounds, at feast
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ba attributed to the calfeine because the effect of caflsine on blood pressure

{discussed previously] is transient, and the acute effect of caf
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».cod pressure is losy within 2 wecks of conting

ects of sympathomimetics show tachyphviaxis {i.2., decreass in

N

response following repetitive administration of @ pharmacclogically active
substance hiip://www.stedrans.com/} techyphylaxis usvally ocours rapidly.
(FDA has verified the Web site address, but FOA is nut responsible for any

cument pub:ishes

subsegquent changes 1o the nonl DA Web

these data and ouar

The Boozer et al. {2002} study {Ref. 4G} was reviewed at our request by
N J JoN X
three cutside scientific experis, Norman M. Kap:ian, M.D. {Ref. 50), Richard

CAtkinsorn, MDD {Ref. 5
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wers asked o give their independent, scisciific opinion of whether the studs

provides adequate date to assess safety of ephediine alkaloids and catfeine for

weignt loss—considering, among other t

w

iria: and subject selection

m,z

and whether fu

thz experts concluded thar the safety of epredrine slkaloic and caffeine
containing procucts could not be established by this study because the study

ased a hignly selected population (L.e., carefully screened by medical kistory

I AT A T 5. ¢ ~F % PR Jmmiv i abo Sy pac Forbuiro by bty -
thai the duration of the study was inadequate 1o estab’ish safety. In general,

tne reviewers founc & resulls raised saiety concerns, Dr. Kaplan, one

of the reviewers, he cone t tho size of the changs in blood
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witacks. Dr. Kaplan’s concern retlects the polentia. consecuence of loag-term

use of ephedra (1.2, the consequence of a population mcrease in hlood
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prassure. Of those with high blood pressure, 31

v 23 (P A 500 . - . vt P
cave it (Rel. 53). A relalive increase in olood pressure ia any ilation, even

~ Vi ot lees 3 dmedly fem bk , Y Ao 0 e e Y
attack, stroke, and death in that population [Rels. 28, 29a, and 54).

The extremely high

oozer et ai. (2002) study (Ret. 49) cne of great concery,

magnifude {i e., around 4 :m Hg diastolic or systolic) are

pu(n

pressure of this
cieariy associated with substantial long-ierm reductions in the ocourrence of

neart attack, stroxe and death, as seen in meta-anaivses of antihypertensive

;,,

M

drug trials (Refs. 55 and 56). 'While these tvials were conduasted in patients
with hypertension, increasing biood pressure in auy gepulation, even n
i df‘y’ 1 W O E)) i e85 YE iTirregan the riak i
ind:vidua.s with “normal” blood pressure, will increass the risk of
cardiovascular dises

temiclogica
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i J
pressure by 4 to 6 num lig have been shown (o significantly decrease the
occurrence of cardiovascular morbidity (siroke. heart oltack} and mortality

Sl d 3o e3arirlovy d o I R S D T
tfect is evident within 6 to 12 monihs in large

outcome studies (Refs. 29 and 30). FDA is concerned aboui the adverss neaith

effecis that can cecuar with the use of agents that raise blood pressure, such

b

as dietary supplements containing ephedrine alksloids, for short- or long-

b B

use, Bven in the case of a conirolled clinical irial o

treatrnent where subjects are closely monitored, we edvise sponsors fo Himit

the length of time subjects can be in a placebo/unirented groun to about 8
weeks 1o minimize their exposure to cardiovascuiar visks from the absence of

regaiment.

joaiy
]
Py

As noted previously, the pharmacologica
aiso present increased short-term risks of adverse bealith evens in susceptil
popuiations. For example, there is evidence rom pecr-reviewed scientific

literature that a wide range cf drugs with sympathomimmetic activity, including

beta-agonists, phosphodiesterase inhibitors, and dobuiamine, havs adverse
gn&p’: e el & A e s Eﬂf"v ~ A g érﬁ I Is ﬁj ’ o ~§~a YT ie v stionte
effecis {increased mortality due o heart failure ard su:dden death) in patients

stucied with congsstive heart failure, These effecis have been seen in celatively

short-term studies (Refs. 59, 80, and 81] Siynilarly, there are studies that
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accument that people with cororary artery disease are more sus

B . v o P g . - ¥ Lo
well-known pro-arrhytamic etfects of sympathomimetics {Reis. 82, 63, and 64)

)

ne occurrence of such an arrhyihmic event is nct oae that requires prelonged

exposure but would repressut a risk associaied with each use, including the
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tirst. Many individuals are unaware that th onary artery disease or

early heart failure because tnese conditions ¢ t causs prominent
.ymploms until later in the course of these conditions. As @ resull, we ars
concerned tha n individuals will not know that thay are &t an increased
risk for developing significant ce vasciiar adverse svents from even short-

rerm use of dietary supplementis containing ephedrine alkaloids. Overweight

anid obese individuals are partictiarly prone tc hypertension, coronary artery

digease, and/or heart failure, as overweight and obesiiy are associated with
tnese conditions {(Refs. 65 and 66). These conditions may not manifes!

clinically until later in the course of the condition and, therelore, individuals,
overweight and obese individuals, may be unawuare they have these

conditions. As a population, the overweight and obese are, thus, at a greater

As summarized previously, the commients ched cortain Hierature
suggesting the possibility of additionai acverse eifocts of epnedrine alkaloids,
¢uch as prolongsd bleeding n those who undergo surgery. Given the clear
scientific evidence of this cardiovascular risks prasented by dietary
supplemsnts coniaining ephedrine alkaloids, we have not relied on these othar

possible adverse effects noted in the comnents in our determination of

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

products containing ephedrine alkaloids and statsd the opinion that

from ciinical studies that ephedrine “supplementation” increases peck heart
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rate. peak bloed pressure, or the prevalence of cardice arrhychmias. Aacther
comment contended that “clinicatly relevant doses” of epnedra have no

-anically significant effect oa pulse or blced pressure, and produce no
measureble alterations in myocardial function. A numper of comments noted

%

‘hat changes in heart rate and blooa pressure are ‘rans.ent and similar to those

\.4

procduced by exercise. Several comments steted thet the effects of ephecra
combined with caffeine on blood pressure are modest and generally sub
over the first few days of use. Other comments stated that, aithough dietan

upplements containing ephedrine alkaloids have a relatively high incidence

ft"w

ive and cardiovascalar cide effects with first use, the side eflects

o}
[hacy
3
e
7
Yoo ¢
@
ap]
i

dirminish with continued use due to tachyphylaxis, Several comments noted

o

that tne literature, including the obesity studies we cited in the June 1897

proposal (Refs. 36 and 67 through 80}, incicated thar tachyphylaxis sets in
fiinin a few davs, at the most a few weeks, and resuliz in 2 cramatic decrease

pharmacologica: studies showed that peak ephedrine ievels are reachec within

1 tc 4 days and that no further accumulation occurs thereciter. Ancther

Jrty

omment suggested that this fact means ephedrire alkaloids pose novisk o
long-term toxicity.
Ure comment noted that ephedrine alkaloids are aot toxic in the classic

sense, that is, do niot cause organ changes or damage to the metabolisin. Other
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cominents suggested that the available pathology daa d
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(Response} We do not agree that ephedri
adverse consequences. The suggestion that the cerdiovasculer effects of

phedrine alkaloids persist for only a few days is nct supporied by the 3oozer

D



et al. {2002]) study (Refl. 49}, which demonsrated a bigner blood pressure
{comioared with placeboj at the end of 1 month of therapy (Kef. 8Ga). This

wifferenice was observed when blood pressure was measured throughout the

day, using ABPM, but not with cuff blood pressure raeasursments (a lecs
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methods may have cenlfused some readers and led them to conclude that
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pressure. The fact that an effect on blood pressure (as measured using ABPM,
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measurements throughout the day) was still present at 1 month
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siromgly indicates thatl tachyphylaxis to the eifects of ephedrine does not ocour.

4.5 discussed in the response to comment 22 of this document, tachyphytaxis

tenias to occur rapidly, as with caffeine, whose blood pressure raising effect

iz iost within 2 weeks. Therefore, FUA does not agree with the comments

Li

inces that adverse etfects will disoppsar with continued use
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of eohedrine alkaloids because of tachyphylaxis.
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mments apparently

blood pressure only arcund the time of dosing, when minimal

serum concentrations of ephedrine alkaloids and effects on bioog pressure

would be expected. Absence of an effect af this time cannot be seen as evidence

that ephedrine alkaloids do not increase blood pressure.

[

The suggestion that “clinically relevant” or “clinically signiticant” doses
oi ephedrine have no effects on biood pressure is unsupported by the available
! Pi ¥

datz. What constitutes a “clinically relevanr or significant” dose is undefined

H

znd anlikely to be definable given the nature of the available efficacy data
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lties in using the availabie clinical data
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tor ephedrine alkaloids). The diff
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o Aiain creh reacciraree with rooard in the cafe e of anbode
10 obiain such reassurance with regard io the safe use of ephedrine are
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discussed in the response to comment 26 of this docuent.
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the most serious risks, st

slevated blood pressure), arrnythmias, or worsensd heart fai.ure, are velatively

C..)

infrequent or are dalayed and, therefore, will not be detectec in studiss using

°

oo ot

smaell populations (such as under 160 patients per group) as these studies did.

"9

Second, these stuaies often had other imporiant design limitations, such as
fack of adequate controls {(including the absence of placebo groups in some
studies}, and inadequate informaiion about the causes that led to participants
ropping out of the trial. In addition, persons with knowr: cardiovascu:ar

3

disezse or cardiovascular risks were usvaliy excluded. Thus. these stuaies were

7o

not designed o detect serious adverse effects in susceptible individuals, nor

t0 cetect adverse effects thar ocour infrequently. As discussad in the foilowing

palagha 5, ¢ hie JoUR d e i v a aesigne d&5¢a o-“~U
paragraphs, these studies were also not adequately designed .o assess blood
pressure effects. Given these limitations, it is not surprising that these

publisned studies do not report serious adverse cveats (Refs. 21, 22, 50, 52,

o)
Q0
feerd

These triais aiso wonld not have been able to detect effects on blood
pressure because of other design limitations. For exaraple, when sponsors of

B

drug products seek

e

o detect a drug-induced decrease in blooed presstre in

igned o perform

netients with hypertension, the trial

-

foliowing functions: (1) Assess the blood pressure effcets at both peak and
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trough levels of the drug in the blood, and {2 measure blood pressureina

consistent and reproducible manner. This typically requires tne enroliment of
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at teast 100 patients to dsetect a difference from placebo of uround
g systolic, muitiple measwres at sach tinie point and careiui attention to how
blood pressure is measured. These design features are either lacking or not
described in the publications cited by the comments sumrearized above,
significantly Hmiting the trials’ ahility to detect any differcnces between the
reatment and placebo groups with regard o dlood pressure or heart rate. With
ard o tne timing of the wweasurement, the blooo pressure measures appear

to have besn made at {or shortly after] the administration of tne producst
containing ephedrine for almost all of the publisied irials. Absorption of the
new dose would be minimal or incomplete and tae dose taken the day before

{8 to 12 hours eariier} would have been substantia ly removed from the

ircuiation, given ephedrine’s approximately 4-hour half-life. Blood levels of

ephedrine would thus be at or near their rowest velues of the day {“trough
fevel”’}, a time when minimal effects on blood pressure would be anticipated.

Measurements made only at trough leve: might weli niiss a significant effect

or blood pressure that would have been seen at or near peak concentrations
of epnedrine. Thusg, although some published studies on the cardicvascular

giiects of ephedrine (sspecially biood pressure; over 2 period of weeks or
months have reported little or no effect o
to esigblish safety because of the clinical trial design Hmiiations (Refs. 81a,

87b, and 81c¢), such that the true effects of ephedring on zeeart rate and blood

pressure canno! have been adequately assessed.
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We do not agree with the comments that stats that ephedrine alkea
are not toxic because they do not induce specific organ pathciogy. Persistently
wievated blood pressure can result in defiaed cardiovascuiar toxicity {Refs. 24,
Jn 3}1-’3 %/’5‘% a8 Tarn 81 ”h@d FE Y S QY ‘,f_% Sy v ;»{Y‘;’M\’a‘ TEE YR *:‘E y wz'jh
£L9a8, and o4j, 48 Call ephedrine § sympatnonuniend eiledis In Deopie Wi

I

humans from these effects would look the same as similar damage that ocours

[

from the unaerlying disease or from raised blood pressure or arrhythraia due

e ¥ T rr oo MAlomitocaal [ p 2T 2
{Comment 24} A number of cormnments discussed 1he relevance o1 PPA to

[OF

regulatory decisions on distary supplements containing ephedrine alksloids.

Several comments stated that PPA is a metabolitc ol e
comunents contended that ephedrine and PPA arc both partiat agonists and
that adverse events associated with dietary supplements containing ephedring

are of the same type and greater in nurmber than those associated

;’;\:‘
2
©
[
L
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~

with PPA, which was voluntarily withdrawn fromn the U.S. market for safety

reasons. Other comments maintained thar we should not use PPA data to
. + 40 - Y o A 5 N Tt ey e J _ [
support the hazards of dietary suppiements containing ephedrine atkaloids
Several such comments stated that because FPA differs in pharmacological,
skarmeacokinetic, and pharmacotoxic effects from ephedrine or

pseudcephedrine, il is scientifically inappropriaie for us to essume that all
ephedrine alkaloids are equivalent. Other comments esserted thar the various
isomers of ephedrine alkaloids have different actions, different favorable and
acverse effects, different aclivation of receptors, and different effects on human

tissues. Several commenis indicated that norephedrine {an ¢ rine aikaloid

e
[
"
m»
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o

tnat nakes up cne component cf PPA} is a metakclite of ephedrine and that

interactions of the multiple ephedrine alkaioids 1 sphedro and other
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/s few comments asserted that the Hemorrhagic Siroke Project (HsP) (Ref,
“hese comimentis maintained
ISP is limited by significant issues relating (¢ observation bias,

¥

seiection bias, and confounding. One comment comnplained that we reopenec

the ephedra docket requesting comment on the H5P, but we did not place in
zne docket, or request comment oq, the many publisned and unpublished
clinical studies submitied by one trade organization to support PPA’s safety.
The comment asserted that our review of the pharnmnacology of ephedrine

-

alkaloids did not include most of the pivotal infornmation on PPA subm:tied

tc us by the Consuwmer Healtheare Products Association

s,

CHFAL Anolher

comment expressed the view that, in our review of safety dala relatea to

phedra, we should avoid relying on safely data concerning other ingredients

{Response) The substance, i-norephedrine, aiso known as {-}-norephedrins,

refers 1o the isomeric portion of PPA that ceours naturally in Ephedra aad as
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a rnetabolite of ephedrine in the body. We agre
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racemic PPA is a metabolite of ephedrins

merabclites have potent vasovactive properties, re-nforcing the view that dietary

supplements containing ephedrine alkalcids have the pharmacological
&L C? " (&)
properiies described in the response to comment 22 of this document. These

properties, in turn, are linked to predictasie adverse clinical outcomes both

the general population {e.g., increased blood pressure) and in susceptible
populations {e.g., cardiac arrhythmias). Althoughk there are some similarities
between PPA and ephedrine, there are also differences. PT'A shows

¥
L

tacnyphylaxis 1o rises in blood pressure within approximately 24 hours and
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usage has been linked to hemorrhagic strokes (blecding strokes dueto s

ruptured blood vessel}. Ephedrine does not show suct. tachyphylaxis Ia
30 s E sk fvive Bine b TN IEE ¥ £1% rokes {a }?T :
.ddition, vse of ephedrine has been associaled with ischenic strokes {a blood

‘g k]

coaraining ephedrine atkaloids is generaliy ephediine, and not norephsarine

Therefere, we have not velied cn the HSP or sponranecus repoits of
hemorrhagic stroke in patients receiving PPA for any of our conclusicns about

the visks of ephedrine alkaloids, and data regarding PPA is not as infcrmative

supp ements that contain meaningful amounts of PPA wonld pose additiona
srious risks expecied from the use of PPA-contaming products, such as
hemorrhagic strokes. This adverse event can occur in healthy individuals with

one dose of PPA. Recoening the docket o request comment cn these data is

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

{Comment 25) One comment siated that l-ephedrine is both a direct and
indirect-acting isomer with both alpha- and beta-agonist activity, while ¢&-
wseudoephedrine acts indirectly on both receptors. PPA, which is racermic {i.e.,
contains both the {+) and {-) forms of the chemicsl), is a direct and indirect
agonist for alpha-receptors but has weaker beta-receptor activity. The comment
suggested that ephedrine, pseudoephedrine, and PPA elevate blood pressure,
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d-psendoephedrine 1norease heart rate, The comment
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cited Chua and Benrimoj (Ref. 83) stating that d-pseudoepnedrine has half of



the bronchodilator activity compared to l-ephedrine and cne-quarter of the
vasopressor effect. The comment argued that we cannof use the

£
L

pharmacokinetic and toxicokinetic properiies of any isomer 1o predict that of

T

other ephedrine isomers.

4

{Response] Given that Ephedra and other potan:cals used as dietary

[
[

ingredients contairn a mixture of ephedrine alkaloids, and given the smali
gatapase on the sunposed selective effects of the isomers, we cannot draw any
reassurance from ine possibility that one alkaloic hos more or less of an effec

organ systems) than snother slkaloid. Further, the
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reported differences in receptor binding aifinity ov cther it vitro tests cannot

eliminate concern about the effects of ephiedrine aikaloids in humans, because

there is clinical evidence that ephedrine alkaloids have important

armacoliogical effects {(c.g., increased bivod prossurs, heart rate] that persist

by L
:::}M

erticuiarly in the case of ephecrine, througl: at feast 1 month of use. As noted
previcusly in this document, the major aikaloid in rnost di

2

pointing to evidence of differenices in the effects of
alxaloids de not provide a basis to conciuds that aietary supplements
centaining ephedrine alkaleids do nol present ar unrsasorneble risk of illness
(Comment 26} Some comments argued that ihe scientific literatuce
generaily do not increass

biood pressure {Ref. 83). Other comments cited a handbook of iniravenous divg

fnerapy for nurses that states that ephedring is of low {oxicity. One comment
siated that the scientific literalure describing the effects of ephedrine in doses

of 50 10 156 mg does not support the contention that ophedrine i1 dosages

r“*r



ot 533 10 150 mg per day would represent a health hazerd. Many comments
&3"*’1}{0 ?34 T 7 £ E i ‘E:) 1 ¢ 3 1 ,‘ iy et ey 0! ¢
statea that reviews of the literature and other daw by indspendent axoerts

surgery who received 0.6mg/kg ephedrine by intiamuscular injeciion. One out

of 48 patients ir the placebo group and two out ¢f 59 in the ephedrine group

s

axperienced increased heart rate or increased sysioliic blood pressure greater

are greater than the dosages found i any dietary supplement confaining
ephedrine alkaloids and that the results of the study ars consistent with the
conciusion that, as also asserted by other commenis. no sipuificant injury has

beea clearly associated with dietary supplements coniaining ephedrine

3

aikaloids when used as direcied.
Ne received numercus other comments dealing with the issue of “safe”

doses {or ephedrine alkaloids iz dietary supplement producis. Many expressed

*a i 4

hat low doses of enhedrine alkeloids vis do noi
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vose a safety concern and should remain on the market.
‘Response} We do not agree that the scientific literature indicares tnat there
Response}

is a ¢ose of ephedrine or ephedrine alkaloids that does not present a risk of

acverse events. Although dosages vary in dietary supplements contaiaing

ephedrine alkaloids, most products are labeled with 20-25 mg ephedrine
alczloids per recommended serving and 100-150 mg cpredrine alkaloids per
dey. Some of the doses described in the comments &5 safe {55 to 150 mg

- 5]

epnedrine alkaloids per day) are in the range studied vy Boozer et al. {0 mg
epredrine alkaloids per day]} (Ref. 48} and, thus, could cause an increase in

biood pressure, a significant health concern (see previcus discussion). We also
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do niot agree that some lower dose of ephediine has bsen cemonstrated not
to ‘nerease blood pressure and heart rate. The reletionship between a given

SL

uose of ephedrine and changes in heart rate and blood pressure has been

3
3

.
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pooriy characterized, although it is clear that ephedrine is capable of ‘ncreasis

bo:h. As discussed in the response to comment 23 of inis document, the
;@ﬁ?ﬂished studies that have found no effects on blood pressure and/or heart

me

: ¥ Sove A matr 1tevy i oved N
rate have had methodological deliciencies tnat liinited their ability to de
curk chances. With respect to the clinical siudv of 88 eideily ents, the
such ocranges, VWilh respect o the cLnical stuay 1 90 clgeily Q’iu s, «
r . £ 3
e 3 A 3 > 3 3 M ~ O % r&ﬁ ~ I IR ¢ 4 YT 3 ATy
failure to find sericus adverse events is understandable, as the stody was

designed to demonstrate that intramuscuiar ephedrine was effective to preveut
hypotension related to spinsl anesthesia. The concern that led to the study
was adverse events related o an expected decrease in blood pressure resulting

Lo Fim o y TR o wareveg el mected S S Sy NV,
from the anesthesia. As would be expected based on ihe pharmacology of

irine, the study showed that ephedrine is effeciive in maintaining blooc
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pressure in patienis receiving spinal ane
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We do not agree with comments that suggest thet fow doses of ephedrine

katoids in dietary supplements do not present an unreasonable risk and

should remain on {he market, Because this issue was 1aised in comments

responding to the june 1997 propcsal, we commissioned a scientific review

Fm 5 3

that was placed in the 2000 docket (Kefs. 84 and 33). This review concluded

that a “safe dose” ol ephedrine alkaloids cannot pe identilied. The review
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in cietary supplementis (Ref. 88). Cor
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nended removing
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cietary supplements containing ephedrine aikalcide rom the markst (Kef, 87).

E
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olinough the CANTOX Healtth Sciences Internationul [CANTOX] review

stternpeed to establish a level of ephedrine alkalcids aw which there were no
adverse effects, we do not consider the informeation submitied suffizient to

s

establish a “safe” dose (see discussion of CANTGX in the response to comment

{Comment 27} Many comments raised the issue oi the safety of dietary

supplements containing ephedrine alkaloids for use in sensitive or special
populations. A number of comments indicated thet certain individuals may
e relatively mors sensitive to the stimmulant effects of ephedrine alkaioids, and

 regult, af graater risk for adverse health conseouences. One comm.ent from

jakl
193]
ol

¢ physician noted that he does not recommend the uso of ephedra products
v pregnant wornen. Another comment indicated a particular safsty concern
with the use of dietary supplements containing ephsadrine alkaloids in older
(SRR

Dersons; according to the comment, many elderly persons tace medications for

waich the use of dietary supplements containing ephedrine alkaloids would
be contraindicated. Citing a survey that indicated ihat shilt workers frequent:y

use stimulants, including ephedrine atkaloids, in combination with colfee,

depressants and/or pain relievers that contain cailemne, one comment expressed

Fak

the view that ephedrine alkaloids pose a significant healin cisk to the shift

worker population {(Ref. 88). The comment further submitted that 89 percent
S

work iy iikety to inveolve physical

tanor, often performed in hot conditions, and that these faciors increass the

vhen snift workers ase ephedrire
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alkaioids. Other comments stated that the preserce or absence of a susceptibie



stated that dietary supplements containing ey
wveryone, and consumers should consult a physician peior to use if they have
specified preexisting health conditions

{Respense) We agree with the comments that expiessed concern sbout the
effecis of ephedrine alkaloids on susceptible popniations and have praviously

discussed long-terra and short-term risks o susceptibie populations in the
response to comment 22 of this document. There is every reason o expect
that ceriain populations will be more susceptible to the adverse sifects of
ephearine alkaloids and tha: many such people wili not be aware cof their
teater susceptipility. As noted previously. people with coronary artery
cisease, early congestive heart failure, and high blood presscoe, all of which
are rnore common in obese individuals, are often unaware of these risk factors.
‘kus, the recommendations contained in the conimants regavding the
suirability of dietary supplements containing ephedrine alkaloids for certain

sopulations and the need to consult a physician if the consuiner has certain

oreexisting conditions are ineffective to mitigate tne risk that dietary
supplements containing ephedrine atkaloids pose to these susceptible

{Comment 28] Several comments stated that warring labels on distary
. - i A e > - 1
supplements containing ephedrine alkaloios are noi sufficient to protect the

1

ublic health because many individuals are not aware they have medica:
experiencing serious adverse effs
The cominents stated that warnings arc inefiective for individuais who are

not gware that they have disease conditions such ag bigh vlood pressare or

b Cﬂ)



]

iagnoseca

—

i

¥
{

ctiow, .

Aa

iTe

¥

ns5il

O & prope

iovasculs

carc
vascular ab:

3

el
cerepr

T

VR =T
Ciel

L
Y
I

P

o 3 J o
M b ¥ = = r
5 > S RS T 3 g 2 2
o = e} . 5 A = ) b &
~r D o it M ﬁU oL o3 &} [¢b] b m‘u st e
RS I R =S e 2 B 2 0= 4 = o
e P o i IS o [ § [ { o e o v
D ; L& e o o = 5 ° g8 = =
P s b < Bt ol M =1 o pog Vd (W] Wl G
= . > 8 B & o =2 .4 I I =
- o3 ) o ot o - st A% o P 2! Qe - am
@ PR o =y o= e o oo T o W o oy
e St e o s T . & = e = - o
© B 3 on 509 w9 g - o 2 o8 @ 3 »
= Ep B = RS- - S R o - B L S = A g
~ il a3 s ¢} e . oy o e D N ) ot o med e @
g Py et ¢ bt s} Nl o ot et 24 a5 [} a e “t
I o b bmd be o v - - jas fa— bt I
| n - foon o )] o s R o ot s i ¢l 4 e R % -
~, e e} o {d ant M.w M e jae] o] wu ! J_ ot joveal
N &v w .y — B - = o et s A N e L 4]
-~ b &s S 8 o © [ = PR o B o
w8 B - SN S T = T = R N B @
s - . o sy - fong P o .“ [ et [ =3 [} ) b e
A r L B~ B - I g
mm ,& ,Mw % = o o~ sm L “ m D M K} & % e . o
S S B R =" B R =~ H U S~ R S B B s ~ I
S T S HE = B A - S S SO Y =R D S oA B
= o o , » e ) A Ll 4 Y [ . r ] T
0 8 E s g5 o F 0 TTT 3w - T " S
oo T ke = T et D ) y 5 g fe) oD e A <t L) jon o ot
v e N D o i @] 4 ‘L L = 2 st o] o
ns [ - e 3 = ) e = ~ - - bt - Y & Lo ot
O S« R O  c AE - TR N S~ B » B B S & B~ Bt SR & B
e o e e (1 e T o~ oo s o) - L o o » oo g o
- Yoo B L S = R S TN N NN B~ S = S = A v
3 b o b5 i e @ = @ = e o - 5 o "
o m.ﬁu o ‘aﬂ au} o ot = j& Hu o HM ® [ fr:u byt 713 MU,\ ot u el
2 28 28 2% 2 4 A& ¢ § L o8 ¢ 2 oz 5 8
) t = 0 Ny R = & 5 .90 ™ & - - N -
4 o &4 e <2 ® T e N Qe ] aee b ot
ok B -~ S T PR < R < R . T N o :
e : . N . : et Y = >
S 05 09 9 om0 oo & o Lom 2o 03 L5 2 08 a8
ot Fomd - o e - © et - o Ras P o . = S - o s T, Y
2 02 T o - G A - = A = I ~ S d
TS = pg 20w W T L D & ST = A " W K] Sy
o 5] &) . a o @ bt ot o 3 ; ot e - o
oy wl ; o) @ 2 e~ ay a en kg @ D = it o
o = & B 5 T S = TS S S = A S = B © S & B o e
S e 5 4 2 0% = om g BT Yoa L D w5 c @
omg ; [ ot S poest = o=t o i
%] . - > h ] o5 - )
R = ) ” o B A, <G o - oL = ”n o] > MW =
o &) > O] wbord ey ot g o &} g oy W d ) ¢ -
5 % 5 £ 8 8 g ¢© o &2 ®F & P OB o5 £ 8 & 5 G Z
s o - 0 _ ) 2 | -
= T > - S GG SR S B B = B S = NS T~ S R =
ST = TR B AR ol =T = R~ - S L R . &
L N = T T - SO - S = S v N7 N oS - SN SN Sviac SO
pe ~. [¢¥] * - P La Farst et () N r et = I p ‘s (] &5 e
S s e £ 3 % 8 o8 o5 o0 o4 = 2 oF 8 8 Yo g
e - sl iy = O . i = & ot bt WU o i o 3 & o ™
; jre procn, - [ I8 - (W] Lo
&) w W o O D 2 . s O T 9 2 I & o O
a8 o % oo v Lo 2 8 5 5§ o = o8 5 o3 4 o F
& 5 g v w @ o W ol & o= 9 ﬂm W ors %) o )
- : ; o o g o) " W = - b D o = sy 4 o Jood . Wu - =
e ; . T G T = B 2 3 i L L= _
) P s wheeed o @) 5t : P (o " "] W) Fet o
st . o o - Lol w3 Gt @ o o . SO ) ) Q ot Y el -
< o = R & @ L o o p L sy o . MNC &) £ fasi )
e =T - B < B =B - B S RS - R R E - R e = R
! - ; . . 3 g 9 2 & - . Yot
S~ BN S N B = B S SN, B~ R = S - S R - A * SR
[ [gv} ot e tt » A [ - 2 o ! ol [40] P o Ly 3
[ = " ~ q L :° @» ) e oo ) W g o e
- 5B o & N Lo o S ¢ o IR B = o o W
¥ 0 W [5] ® i U o e (i O — o ) S -l b

c to

53

e
i

sgirict

i

3

o8 r

3

i

id

i

hou

o

&3

e

&

ids

J

I
s

i

ae alkal

i

Reasons given for ik

&

iy.

ki

- safely unde

7 D used

I8

i

-

yndy
pticn use ¢

4
5
>

ri

E5CT

3
% % (,g

o1

oy
F

[



for interactions between dielary supplemenis cordaining epnedrine aikaloids

g¢
onid caffeine or other ¢ 1iv available i (oredcminantly d Y thas
and calfeine or other commoniy available products (predominantly drugs) that
Liight niot be ideniified by the typical consumer. Uther comments stated that

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

ephedrine alkaloids would either be contraindicated oy pose a potential safety

as he was with pecple using an OTC drug product on thels own.

{Response] We generally pelieve that the risks posed by aietary
supplements containing epbedrine alkaloids when used continucusly

an be aggravated by these
adequately mitigated without physician supervizsion. Sustained high nlood

~

pressure has significant consequences, inclading increased risk of stroke, heart
atiack, and death. As noted previously, ever short-term use of dietary

supplements containing ephedrine alkaicids poses cerfain 1isks, such as

ythimias in patients with coronary artery disease. Whils we allow
ephedrine and pseundoephedrine in UTC drugs for temporary, episodic uses,

such as the temporary relief of symptoms (shortness of breath, tighiness of

chest, and wheezing) of certain diseases {e.2., colds, allergies, previousiy
diagnosed bronchial asthma, coids, allergies) incividuals who use distary

@

their health {e.g., to lose weight for improved appearance} obtain no heaith

[N

3

cenefits and at the same time are at risk for the tvpes of adverse evenis that



by A T borrre S1oe mE o I silralmide o
~an occur with both short ard long-term nse of ephedrine alikaloids. /s

discussed more thoroughly in section V.(.1 of this cocumeni, use for relatively
-nort term weight loss would give, at best, & weight 035 of a few pounds, which

yould not be sufficient to result in any health bensiit. However, use ior weignt

-5 likely to oe onger term, giving a susiained increase in blood pressure

b

3

in addiiion to the short-lerm risks. if these preducis met prescriplion drug

@

standards, then it is possibie thatf the risks of use for weight loss could be
mitigated by a physician’s evaluation of the patient’s imedical history aad

riate mogitoring during treatiment. We note tnet maaufacturers can

o
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conduct clinicat investigations of ephedrine alkaloids undar an IND
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sppiication and can seek approval of ephadrine alkalo
as new drugs for the treatment of obesity or other diseases under a NDA if
sufficient evidence is provided to support such vse. I is alsc possible that

roducts containing ephedrine atkaloids might not preseni an unreasonable

risk, even without physician supervision, if they were marketed as distary

supplements for a use that results in a meaaingful hezlth benefit and that
reguires only temporary, episadic use to achieve the benefit. However, based

-

or. the information we have now, we believe tha! it is unlikeiy that any such

"ﬁ

nondisease use could be identihed.

{Comment 30 Another comun Ly ?"“y Halier et al., contendeg
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that the apparent causal role of ephedrine alkaloids in severe adverse effecis

turer atiributed rhe good safety record of its

N

product to, among other reasons, the absence of cafisine ana other stimulants.
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‘Response} Waile caffeine would be expected to have ad

epiiedrine alkaloids, acute administration of ephedrine alone increases blood

js5]



nrassure and heart rate {Refs. 37 and 47}, The availabie evidence shows that

chronic use of calfeing has no effect on blood pressure that persists beyond

kS

46}, in conurast to ephedrine, which does have a

b

C).m«
poey
3
Q

. weeks [Kels. 45 an
yersistent effect {Boozer) (Ref. 459).

TN YRRV - o i etord Pt vare Lo ioed ey e LA ey i
{Comment 31} Many commexnis contendea that we fal.ca to consider the

differences among ephedrine alkaloids rom the raw botanical; extracts from

3

the raw botanical that contain unaltered oroportions ol alkeloids and other

z

substances; concentrated and/or otherwise maninulated ephedra extracts such

that naturally ccourring proportions anc/or guantiiies of enphadrine askaloids
& ks )

nthetic or pure isclated ephedrine {exiracted as a single
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tity {rom the plant]. Because these products heve chemica!l differer.ces anc
differences in potency, toxicity, pharmacokinetice, and phmmam@agim} and
piysiological effects, the comments maintained they 4

Y

3parately in scientific, medical, and regulatory context

¥a]

Other comments, citing & study by White et al., stated that other aatural
E Y

constituents, including other alkaloids aud ephediadines i1t the raw botanical,

modify or attenuate the physiclogical and pharmacological effecis of the

ephedrine contained in dietary supplements {(Ref. 43} Numerous comments

maintained that raw Ephedra and/or Ephedra exizacts are sater than ephedrine

i

that is synthetic or that has been isclated and that sarious adverse events

associated with the appropriate use of ephiedra have been rare. Several
comments asserted that the ephedradines have hypotensive effects and are

founa in ephedra roots, rather than the aerial porticns of the plant. Gae

Py

#

comment maintained that ephedradines are thoughi t5 cccus in smali amounts

in Ephedra sterms. One comment stated that ephaedra extract (s safer than

¥ M % 3 i ST : - g s
pharmaceutical ephedrine based on the fact that the Lilsy is higher for the



~eatn in 50 percent of test animals).

94 ﬂq

Several comments stated that pharmaceutical sphedrine {s more Dotent

thar ephedrine from beotanical sources because ephedrine comprises only 30
0 80 percent of the total alkaloids of the raw botarnicai, with the remaining

]

' ] : ed that the various enhedrine alkatoids From | f e
Several comments claimed that the various ephedrine alkaloids from botanical

-

sources have a slower rate of absorption due fo the plant matrix as compared

h}

of absorption for pharmaceutical ephedrine {Ref. 43}, Thess
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comments stated that delayed effects dimiaish side sffects and provide for the

cardiovascular adaptation of effects, thereby dim:riching cardiovascular

response. Une cormment stated that except for abscrption rate, ephedrine
‘keloids from the plant have the same pharmacckinetics as pharmaceutical
ephedrine (Ref. 43}, Other comments note that botardcal ephedrine from
formulations containing whole Fphedra is absorbed more slowly than dietary
supplements formulated with standardized exwracts (Kef. 44). A few commen's
suggested that ephedra extract has aigher neurocyictoxic (toxic effect on nerve

w5 3

cells) potential than synthetic ephedrine hydrochioricde due to combiaations

5

of different ephedrine alkaloids or other unknows compounds found in

ievels of ephedrins from belanical sources and ephedrine contained in CTC

¥ N

drugs. Comments from a State Board of Prnarmacy stated that ephadriae from

betanical sources is neither sater than, nor different from, pharmaceutical

ephedrine. One comment objected to our includiag clinical studies using
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that naturally occcurring ephedrine is more potent ihaun its syntheiic
coanterpart. A lew commenss stated that the presenace of varying armounts,

proporions and chemical configurations of ephedriae alkalcids in crade
Hphedra and prepared Ephedra extracts, as wetl as the presence of unknown
compounds, leads to uncertainty in dose, purity, and somposition and a greater
risk for adverse eflects. Comments noted that this veriability is not an issue

2:01
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for synthetic or pure isclated ephedrine

w:;v

Response) The deta are whoily inadeqaate to dermonsirate that aay

9.
4
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ferences among forms of nawrally ocourring epnedring aikaloids and
gynihelic ephedrine have a meaningful impact on ris health. The overall

database of clinical trials, including trials using both natural and s

ephedrine, does not lead to ine conclusion hat cne form of ephedrine is safer

We are not versuaded by any of the available evidence that ephedrine from
botanical sources is materiaily cifferent from ephedrine from pharrnaceuticals

wita respect to chemisiry, potency, or physiological and pharmacological

§

affects. Chemically, any isoiner with the same conformation from cne source,

s

inciuding botanical sources, is identical to the same isomor {rom another

£

source. For example, {-J-ephedrine from Ephedre (Ephedra sinica Stani) is

jn

chemically indistinguishable frora synthetic {-}-ephedrine manufuctured by a

pharmaceatical company.

]

Regarding the epaedracines, we are not aware of any evidence it the

Z

soientific literature, nor were any data provided :n the commments, that indicate
3 :,

that these compounds are present in Ephedra, in other botanical sources of

ephedrine alkaloids, or in extracts from these botan:cals. The ephedradines ars



krown constituents of the roots of the species Ephedia sinica Stepf {Ref. 90}

tional Asian medicine

-

viant are referred Lo as

. as ““ma nuang gen,” while the aerial parts of the |

“ N y { 3 \3 ™ o1 Ary iy 3G ey oy s 1o oot aleirde \SVJ NT T
ma huang” (Ref. 3). The ephedracines are not ephoedrine alkaloids. Nor are

hey present in the aerial parts of the plant that arc used ia dietary

supplements. The scientific evidence, thus. does nct support the opinion thet

A7 &
ihe other eph irines in the raw botanical act to modily or attenuate the
shysiological and pharmacological effects of the ephedrins aikaloids contained
in these products
- &
We do not agree, therefore, that current evidence establishes that

evhedrine alkaloids from botanical sources, including boranical extracts, are

different from, or are any safer than, phaimaceutical ephedrine a‘kaloids. Wiin

e

regard to the comment asserting that ephedra exiract is safer than

“harmaceutical ephedrine because the Lids, is hishor for the botanical extrac:
N o

chan the LDse for pharmacentical ephedrine, we aste that scientific views on

cais point differ. Another scientific reference suggests that e :nixture of

§ : 3 T miote © N T VI g b v, Fees S
echedrine alkaloids from a botanical extract may be more toxic, based on LDs¢

calculations, than an equal amouant of pharmaceuiical ephedrine (Ref. 81).

c - I, ¢ n gy g S vt N
c evidence to draw a coaclusion, we

(,.,,.

SATI LY 31 te peyd -3
While there is not enough scien

acknowledge the possibility that other components in the concentrated extrast
{e.g., tannins derived from the botanical) may affect the toxicity cf botanical
preparations of ephedrine alkaloids (Refs. 89 anc 92

Comment 32} Many comments cited multiple data and information
sources as support for the safety of diefary supplerents containing ephedrins

hese cited sources have been submitied to the docket and include
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the CANTOX review, RAND Report, the Aa Hoc {

Ma Fuang report and the Ad Hoc Coramittee on the Safety of Dietary
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supplements, Ephedra Education Council Expert Panel Report, and «

IO il wy ED o~ - % H IS TATE L0 B N B B JPNE S s A vy et O T N
clinical trial by Boozer et al. {(2002) (Refs. 21, 49, 83, 94, and 95). Some

svidence of safety; thal no serious adverse events have beern: reported in

coniroiled clinical trials using

One trade association commented that a valid and quantitative scientific
process is needed to identify intakes and conditioas of use that do nct cause
significant or unreasonable risk, and urged us to adopt scientific conclusions

based on the CANTOX risk ass sessment, wrich was based on methods
‘eveloped by tae Institute of Madicine (I0M) {Ref. 28}, A number of commenis

3

argued that the resulis of the CANTOX review established ¢

supplements containing ephedrine alkalcids are sate when used in accordance

One comment stated that the methods empluyed by CANTOX were not

appropriate for use in evaluating the safety of dictary supplements containing

ephedrine alkaloids. Several comments staied that there are no data that

establish that ephedrine alkaicids are arn ordinary cornponent of {ood, that

state exists when ephedrine alkaioids are not a normel cormponent of the diet.

Response) We do not agree with the methodology or conclusions of the

visk assessment performed by CANTOX. The CANTOX review, sponsored by

an indusiry trade group, was a quantitative risk asseszment that used I0M
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o detormine a safe upper level (called the No Ubserved Adverse
Tifect Level (NOAEL)) for botanical ephedrine alkaloids as wsed in dietary
sapplements. We believe that this review cannot be used o cstablish a NOAEL
for ephedrine alkaloids used in dietary supplements because it was fiawed.

umia”‘c risk agssossment model and deviation

cffect.”
Cr DAL

The IOM model referenced by CANTO uirition Board’s
report entitled “Dietary Reference Intakes: A Risk Assessiaent Model For

Establishing Upper Intake Levels For Nufrients.”

gy eE orotan 4%.‘9 nt e Foruy o ;’«‘D*w'\. vy e k o oy b 377 (\,,‘x%r\% I Ewgd 5{”\@’» B wwt T OTIt e
e8P OTL 5id 183 Lnat gieiary reisrence INaKkes ars DeIng esie 3Esned 1o  nuuliernis

nd food compeonents” which include nuirients, distery anfioxidants,
microrutrients including electroiytes and {luid, ;pacronuirients, “end other

food components not traditionally classilied as “nuwients,”

piay a beneficial role in hurnan diets” (Ref. 28 at pp. & and 2}. The IOM report

defined dietary reference intakes, in pari, as “refevence values that ars

&

2 3

quantitative estimates of nutrient infakes {o be used for planning and assessiag

E

diets for healthy neople. They include both recommended intakes and

itolerable upper intake levels] as reference values” (Rel. 28 st p. 2J. The report
defined “Tolerabie Upper Intake Level” (UL} as “the nignest level of daily
nutrient intake that is likely to pose no risk of acverse health effects to almost

all individuals in the general population. As intake increases above tae UL,

the risk of adversc effects increases” {Ref. 28 at ¢. 3. The rationale for
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of tne diet and deficiency states result when they ave absent from the ciet or

CANTOX claimed that the use of this mode! was appropriate for ephedrine
alkaicids in dietary supplements because nutrienis. like ail chemical agents,
cen produce adverse health effects if intakes are excessive. However, ephedrins
alkaioics are not rutrients. The CANTOX report did not include any data

o liohirg Yhat tho s Aoy releyide 1y i h oo
ectanlishing that there is a need for ephedrine alkaloids in the diet, or that

d*et. Therefore, we conclude that the use of the 1OM risk 2ssessment method
based on the model of a nuirient is inappropriate for the evaivation cf the

1 3

safety of dietary supplements containing epiedrine akaloids.
Zven if the IOM dietary reference iniakes model were an appropriate risk
assessiment model for dietary suppiements containing ephedrine alkeloids, we

{ from the IOM’s criteria and procedures in several
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important ways. For instance, the IOM report used studies publishea in peer-

£

4

reviewead journals as the principal sources of data for its evaluations. In
onirast, while CANTOX did use some publications, il also relied on abstracts
and unpublished studies. For example, CANTOX cited the study by Boozer,

st al. as the pivotel study demonstrating the safery of dietary supolements

4

the Boozer (Ref. 96) study was only available in abstract form at the tme of

INTOX review. Abstracts are not subject to the same rigorous peer reviaw

=5
»
7

I
o

rhat full manuscripts go through. Further, abstracts do not contain sufficient

i

information to enable a reader fully to evaluate e study’s meihodslogy or

resuli, abstracts

983

incependently to interpret or verify a study’s resuits. As

1

should not be given the same weignt as the full reports of studies themselves.
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Ir ihe case of the Boozer study, the absiract did no! provide details an the

3 d ¥z

exciusion or inclusion criteria for the stu G\" 50 ¢ veader couid not determine

o

iects were selected or how they were monitored during the study.
The CANTOX authors also did not acknowledge the signidcance of the blood
oressure iindings in the Boozer et al. As we nave discussed extensively in
section V.B.1 of this document, this study by Boozer =t al. (Refl 49] clearly
demonstrates a higher blocd pressure in sphedra nlus caffeine treated subjects

«compared to placebo), which translates ine sericus iong-term risks ;n the

§

seneral population and serious short-term risks o susceplibie populations.
Furthermors, as siated by cutside scientific experis who reviewed this study,

ihe Boozer et al. (2002) study cannot establish the safery of dietary
supplements containing botanical ephedrine aikalolds and calfeine because ihe
study used a highly selected population, had relative.y few subjects and was
arried cut for too short a period of tie. KRather, the Boozer study raises
questicns about the safety of these producis.
indeed, of the 20 studies that CANTOX considercd in identitying the
NOAEL, four were abstracts, and two were unpuniished reports. Thus, ualike
1

the IOM report’s reliance on peer-reviewed journal ariicles, a significant

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

report, CANTOX expanded the definition of the UL and narrowed the
pogpulation to which it applies. As noted cariier, the IOM report defined the
UL, in part, as “the highest level of daily sutrien’ intake that is likely to pose

€7

tnlerabie” was cnosen



85
“because it connotes a leve! of intake that can, with high prcbability, be
iolerated biclogically by individuals; it does not imply acceptability of that

” The ICM report also noted that “the UL is a0t
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intended w0 de a recommended level of intake” (Ref. 28 at pp. 3, 4, an

Tae IOM report also stated that “the crificai endpoint used to es:ablish & UL

sased on the most sensitive endpoint will ensurs protection against al! other

adverse eifects” (Ref. 28 at p. 18]. The IOM report also expiained that, “Whea
pussible, the UL is based on a NOAEL, which is the highest intake (or

sxperimental oral dose} of & nuirient at which no adverse effects havs been

3 ~

observed in the individuals studied. T

@
=
s

d

P

0is s

¢t for 3 speciiic

circumstance in the hazard identification and dose-response assessment sters

Acthough CANTOX defined the UL gs “the maxiinum levsl of chronic

daily intake of a substance judged unlikely to pose a risk o the most sensitive
mermbers of the health population,” their UL detsrmination was based upon
the “specified conditions of use,” which includes label warmnings that these

-

products not be used by many in the general population (inciuding those un

GL)

18 years, pregnant or lactating women, and persuns with certain health
conditions, inciud mg those most sensitive 1o the effects of these procucts, e.g.,
persons with hypertension ana coronary artery disease). In contrast, the IOM
concept of the UL is the highest level of intake likely to pose no risk of adverse

i 1
FS

nealith effects to almost all individuals in the general population. Thus, the

CANTOX UL is less proteciive than the IOM UL because it removes from its
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adverss effects of dietary supplements containing ephedrine alkaloids.) {Ref

L

report failed to define the endpoints {potential adverse effacts) thai were
I L

Y T e S - . s AT 1] PR . |
considered in the determination of a NOAYL, the report stated thal “che

seiection of 80 mg/day is an appropriate value for a NOAEL for ephedra in
ight of the evidence of no significent increases in requency of adverse effec:s

% %

rate or blood pressure at or below tais level leading to

" Thus, it appears that CANTOX did not consider changes

£ nte mar board fm eorimiie orlonros Ton it o P U S S SN S
cifects car lead to serious adverse health consequences, such as arrhythmias

n¢ strokes. Ia adadition, in discussing the Boozer st al. study, the CANTOX

»port described the statistically significant 4 mm Hg elevation in systolic

biood pressure in the sphedra plus caffelne treated group as compared Lo the

placebo group, as well as other self-reported symptoms {dry mouth, heartburn
anc insomnia) in the freated group, as “ruinimal side cffects.” This choice of

3

terminoclogy suggests that CANTOX did not consider the well-described

pharmacological effects of ephedrine alkaloids to have porentially sericus

p 5 ~

adverse health effects. This difference would affect the NOATL, which, in tumn,

wouid iead to different UL deferminations. We further address the definitional

issue of adverse events versus side effects later in section V.8.6. of this

document
We also note that CANTOX s stated study objective, “io provide and justify
a safe upper intake level for ephedrine alkaloids from sphedra used as = dietary



=7
K

&o

[

as towards finding a safe dose, rather than an unbizsed

=<3

whether any safe dose exists.

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

3 ~ 5

o assess the safety of ephedrine alkaloids in section V.B.Z of this document.
Whatever methods are employed, these deticiencies in the dafa used in
CANTOX s analysis significantly undermine any conclusicns reached in the
CANTOX repost.

{Comment 33) Several comments oblected that we did not consider anirmal
stucies using ephedrine alkaloids to evaluate the safety of ephedrine alkaloids
as dietary ingredients, as several comments noted had besp done in the

CANTOX vreview. One comment stated that the results of the Nationsal

Ty

comnment referred to toxicity (LDseo] studies comparing pharrsaceutical
sphedrine with ma huang in mice, exnphasizing lesser toxicity o7 ma huang:
The LDsg for ephedrine alkaloids from ma huang was 5300 mg/ks body weight

versas 889 mg/kg for pharrmacseutical epliedrine. A related point froni this

omment was that wild and domestic animals consuine Ephedra shrubs and

thers are no reporis of adverse eifects in these animals. One comment .ncluded
daza from rat, mouse, and dog toxicity studies on a specilic ephedrine alkalcid-
COT ng dieiary supplement. The resulis and their interpretation by
consuitants were offered as demonstrating & very low toxicity for the

suppiement. One comnment stated that no anima: study suggests that the

)xi
w
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ore issues but, in and of itself, cannor answe:- the human causation
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{Response) We recognize the value of animal studies in lcentilying or

ks

prediciing the toxicological properties of substances tor buman exposure. In

’ k]

taci, animal studies do identily the sympainomimetic effects of epnedrin

ae}

thai

o

underlie our concern. These would not be expecied to fead to harm in healthy

cause these animals ¢o nct have ceronary artery disease

w

Ty i .
laboratory animals be

modest effect, one that would increase hypertensive risk in humans but still

iead to a low overall risk in any individual wouid be detectable in animals

-

5
by

he discussion of the

]

-

The animal data are, therefore, not at all ceassuring;

£
’

snsuinption of wild Ephedra species by wild and domestic animels

M«

contributes no relavant safety information, since these animals also lack
pertinent human risk factors (coronary artery disease, heart failure, eievated

3 omroccitrel Alom o thoan amiraaic $o el oEfmed i
biood pressurel. Also, were these animals to have an adverse effeci, there

<
3
‘.
b
)
o
B
!
¢
ot
T
£
‘el
rni
3
-
o
ey
fasd v
o
ot
Q
=
@
<
@
>~
ot
<
o
o
o
ey
)
<
@
&
2]
)
g
junl
T
[ X
o]
=
@
<
ot o
o
o
U
v
=
e
o
o
e

irials and the published literature pertaining to vse of ephearine atkaloids in
humans, to conclude that dietary supplements containing ephedrine alkaloids

pose serious risks of iliness or injury.

3. Comparison with Drug Products Containing Ephedrine Alkaloids

Comment 34) One comment asserted that our proposal o treat distary

1
wuppiements more restrictively than OTC drugs taining ephedrine and
peeudoephedrine is in viclation of the Administrative Procadure Act’s
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prohibition on rulemaking that is arbitrary and capricious. According so the

in higher doses

o: sphedrine alkaioids and thervefore are potentially more dangerous than
i i &5
dietary suppiements that contain these substances at lower levels,
‘Response} Our decision in this rulemaking to ireat dietary supplements

ST Ty v

thet contain ephedrine alkaloids differentiv from: GO0 drugs that contein

ephedrine or pseudoephedrine is not arbitrary or capricicus. Our decision is

".‘

d on differsnces in the intended uses of these products, as weil as

(‘D

differences in the scientific evidence available to surp

‘ﬁvv - ~Fo T P Y N U vty e ~ r\
for the products. The risk-benelit ratio is depence

including the product’s intended use, the product’s benetits, if any, and tt

"z“‘"

Tabi ity ~F ordmmrrat ror . it el
availability of edequate measures to control risk.

As discussec previously, distary supplemernts containing ephedrine

tkaloids present an unrsasonable risk of illness or injury necause their risks
cutwelgh their benefits. Like dietary supplemenis containing ephedrine
alkaloids, OTC drug products containing ephedrine or pseudoepiedrine have
risiks related 1o these ingredients. However, unlike distary supplements, such
OTC drug products have demonsirated benefits in the treatment and mitigation

of disease. Through the OTC drug review process, we have determined that

3

grug products containing ephedrine are GRASE lor OTCuss asa

ronchodilator for the temporary relief or symptomatic control of bronchial
asthma {sze §§ 341.156 and 341.76), and that drug products containing

peecdoephedrine are GRASE ior OTC use s¢ a nasal decougesiant {or the

remporary velief of nasal congestion due o the common cold or hay lever

{aliergic rhinitis) {See §§ 341.20 and 341.80}. Based on controlled ciinical
investigations {See § 330.10(a)(4}(ii}}, we have determined that the benelits



associated with: the use of OTC drug products containing ephedrine and
pseudoephedrine for these disease indications cutweigh the risks and justify

‘these products despife their risks. However, such uses for disease

(,
b
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]
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mirigation and treatment are beyond the scope of permissibie dietary

P
e

Moreover, wa do not agree ihal dietary supplaments containing ephedrine

[

consider an OTC drug product’s salety in the context of iis conditions of use
See § 336.10{a}(43()). OTC drugs containing ephedrines ad pseudoephedrine
are marketed to persons with specific disease conditions or symptoms for
ternporary, episodic reliel. In fact, OTC ephedrive bronchodilator drug

products are required to bear a warning Hiniting tae use ¢i tiese products to

ersons who have been diagnosed with asthma by « doctor (See §347.76(cj{7])
Additionally, although drug products coataining ephedrine and
pseudoephedrine are permitied to be markeced UTC ot specific doses, these
doses nave been determined based on the specific indicaticns of these drugs.

P

As previousiy discussed, the indications and benefits applicable to OTC drugs
coniaining ephedrine and pseudoephedring do noi apoly to dietary

supplements. Thus, the safsty of dietary supplements containing ephedrine

alkalcids cannot be established merely by ¢howing that the level of ephedrin

atkaloids in these products falls within or under the dose ranges permitted

drug products. Furthermore, these cistary supplements contaia several

b T v 3

egphedrine alkaioids, making it difficult to draw any conciusions about benefits

= - s ﬁ

OTC drug products that contain a single ephedrine alkaloid.
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{Comment 35} Several comments poinwed out that we have concluded that

the epnedrine levels permitted in OTC drugs are generally recognized as safe.

the LOE‘O terim in 'lh(@"ﬂﬂg and favorable S&f&’."{y

iw’m

wther comments maintained th
record of OTC drugs containing ephedrire aikaloids is evideace of the safety
of dietary supplements comaining ephedrine alkalcics. Several comments

asserteqa thatl there is a lack of sericus AERe for botk tradit:onal Asiai herbal

f 1 vy 3 _— . o g P P T - .

{1355 than or equal to 25 mg per serving and less than or evual to 150 mg
3 7 1 5 T D o mad

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

One comment maintained that the nonserious events identified by RAND

are consistent with the side eflecis of cafieine and UTC ephedrine tisted in
the OTC drug review and do not pose an unreascrabdle risk. Uther commments
referred to statements made during the 1958 FDA Food Acavisory Cornmittee
et there are no serious adverse effects reported with drugs containing

sphedrine alkaloids within the allowable dosage range and to a February 28,
2003 FOA press release relating to ephedrz that statec there are fewer AERs
-inked to OTC ephedrine drug products than to cistazy suppiements containing
ephedrine alkaloids.

Response} We do not agree that the salety o7 dietary supplerments

containing ephedrine alkaloids can pe esiablished by refersnce to the safety

£

of OTC drug products containing ephedrine or pseudoephedrine, two

ephedrine alkaloics currently included oy OTC drug inonographs.
As discussed previously, ali sympathomimerics may pose risks for advers

7Y En

gvents even after a single dose. GRASE
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tatus does not

4]

itan OTC drog
croduct may not cause adverse events. In fact, there have been adverse events

reported 1o FDA concerning ephedrine- and pseudoaphediine-containing OTC

G



K

drugs. There are also numerous adverse event reporis for dictary supp.ementis
g e ER 3 I D A [ PN 3 N
coniaining ephedrine alkaloids. The incidence and type of adverse evont

.eports related to dietary supplements containing ephedrine alkaloics are

discussed in section V.B.6 of this document. whick also conlaing our

3

discussion on the significance of these AERs in our delermination of
unreasonanle risk.

As part of our OTC drug review, we have determined that ephedrine anc
pseudoephedrine are GRASE OTC drug ingredients for certain indications.
siedrine is GRASE for the temporary relisf or symptomatic control of
bronchial astnma {See §§ 341.16 and 341.78}. Pscudonphedrine i3 GRASE for

the teraporary relief of nasa: congestion due to the commen cold or bay fever

uses] (41 FR 38312 ar 38371 and 38402 to 38403. Sepiember 9, 1976) (Refs,

57 end 98). These UTC drug products provide health benefits when used by

4

the popuiation experiencing the particular disease. We note that these OTC

arug products bear warnings thaf certain popularions shousd not use them, and

k] w l 3

they are not risk free. However, we have determinead that the demonsirated

~

oenelits for the labeled OTC drug uses outweigh their risks [See

s
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DYoducis warns consumers nof t¢ use
aigh blood pressure, thyroid disease, diabetes, or difficulty in urination due
to an enlargement of the prostate giand unless directed by a doctor

r. at

(§5341.76{c){2) and 341.80{c}{(1}{C)). In adaitio 'C ephedrire

bronchodilator drug products are labeled with a waming ot to use the product
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Morsover, the labeling directs nisers not to continue to use ephedring arug

’ [

products but to sesk medical assistance imniediately if symptoms are not

relieved within 1 hour or becume worse {(§ 341.76(ci(5}). As discussed in the
response Lo comment 34 of this document, the beaehits of epredrine anc
pseudoephedrine drug procduc:s for disease claims are different from the

benefis of dietary supplement products for nendisease claims, so it would be

IR

at tnese

inappropriate to conclude based on OTC drug product information «

»5‘

dietary supplements do not present an unreasonable risk. No data demonstrate
that dietary suppiements containing ephedrine alkaloids provice a meaninghul

healih benefit to a particular population for any specific use and for shor!

pericds of time, as is the case for OTU ephedrine or pseudoepnadrine drug
producis. Therefore, we have determined that the risks presenled by dictury

sppiements containing ephedrine alkaloids {including heart attack, stroke,

and death; outweigh their benefits, and that these products are adulterated

..»”,

uded in their labeling. We note that distary

;.a.d

LEgar dless of what W”H’Hi};igf% are inc!

-

£

lements containing ephedrine aikaloics may alsc present other, less

[0

e
T
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serious risks listed in the required warnings for OTC drugs coniaining
ephedrine and pseundoephedrine; however, pscause we are removing these

} cn their cardiovasaular

Qg

rom the market base

Mg
Q«A
o
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dietary suppleme

N

sigks, we are not addressing these other risks in this rales.

With regard to the comrents that discussed sufery data for OTC ephadrine
bronchodilator drugs specifically, we note that the stucies used to evaluale

aphedrine for the treatment ol asthma and those using ephedrine aikal
weignt loss and other nondisease uses enrolled ditferent posulations and usec

different study designs, endpoints, and monitoring profocois. Therefore,



comparisons across patient populations or indications {e.g., astiuma treatment
versus weight loss) for a risk benelii analysis is not justified. FIJA’s 1983 final
saie finding ephedrine GRASE as a bronchoailator was based on the 187¢

rzcommendation of the Advisory Review Panel on &7C Celd, Cough, Allergy,

Bronchodilator, and Antiasthmatic Drug Products (the Fanel; (See £1 FR 35328,

959

October 2, 1985 and 41 FR 38312 al 38370 1ic 38372

Panel relied on deata from studies conducted in 1977
¢8). Tnese studies were designed ¢ examine the efti
bronchodilator. The patient pupuiation enrclied i

3
2

clinically stable ({.e. normal electrecardiograin, blood pre

story of adverse events relared
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stimmulant bronchodilators used at the Hme. These studiss support the use of

f

ephedrine for patients with asthhma who are otherwise 1izatly stable (ie. not
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yund by a physician to have aigh blood pressure or other cardiovascular risk);

acwever, they do not support the safety or efficacy of dietary supplements
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VPEQ}H lpss or ctaer noncisease uses,
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containing ephedrin

fComment 38) Several ments asserted that it is misieading to compars
:ne safety and efficacy of ephedra to OTC drugs because all drugs are toxic

benetits relative 1o their risks. These comments exoressed the view that distary

suppiements coniaining ephedrine alkaloias have oniy limifed benefit for

Fabm anc Fhat thie st everd warmt ginE drioe e smestres
weight loss over placebo and that this modest weight loss has never bean
shown to reduce the increased morbidity that is associared with obesity.

Response)] We agree that dietary supplements conraining ephedrine
atkalotds and OTC drug products must be evaluated based on a comparison

of their risks anc benefits. It shovld be noted, however, thar the eviderdiary
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gted, the risks of using dietary supplemnents containing ephedrine

o

alkaloids are not outweighed by any benefit. Morecver, it would not be

supoiements. Healthcare professionals, who are awars of the drugs prescribed

for thelir patients, are the primary scurce of drug AERs veported to as directly

or through manufacturers. They may not be similarly aware of their patients’
use of dietary supp:ements. In addition, there are "¢ mandaiory reporting

requirements for dietary supplement manufacturers, anlike fo: prescrintion

- 3

drug menufacturers. Finally, the commenis and liferature cited pertain to
adverse events for all prescription drugs combined. This inlormation has no

¥

fui bearing on whether dietary supplemeats containing ephecrine

-5

(Comment 38 One comiment contended that dietary supplements
ontaining ephedrine alkaloids should be banned becsuse we have already
ocanned OTC drugs containing ephedrine in combination with caffeine.
Nurnercus other comments stated that our November 28, 1982 (48 'R 52513},

prohibition of ephedrine alkaloids combined wita caffeine and other

R 52513} was due to such products’ potential for abuse and

misuse as illicit sirset drug alternatives and not becauss of safety issues. One

nment stated that our proposal (60 FR 38643, fuly 27, 1585]) (July 1995

m

proposal) to amend the final monograph for OTC bronchedilator drug producis

shedrine, ephedrine aydrochloride, ephedrine

noe generally recognized as safe and effective for OTC use was proposed to



methamphetamine and methcathinone. The comment stated thar the Juiy 1995

proposal does not discuss the salety of the ase of enliedrine and thus does

.ot support our actzons.

of cor 1983 prohibition on ephedrine and salteine combinations in OTC drue
1 k &

995 ephedrine drug product proposal are not reievaat o

g
=
&
{

o
4]
9
[}
&
o]
¥
[ams
L:T
bk
'23

this rulemaking because we are not relying on those aciions as a basis tor the

removal of dietarv supplements containing ephedrine vikalnids
PI g €]

4. Avase and Misuse
(Comment 38] Many comments asserted that we must consider directions
for use, warnings, and cther labeling when makirg an assessment of significant
r unreascnable risk. The comments stated that we cannot consider misuse
or abuse of properly label ry supplemnents. {Une comment urged that

specified in the American Herbal Producis Association’s (AHPA]} Ephedra
Trace Recommendation, which recommends tha. dietary supplerents
containing epnedrine alkaloids be formulated to contein nio miore than 25 mg

of ephedrine alkaloids per serving, that such products bear 2 warning statement
fe
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(Response} We agree that directions for use, warrings, and other labeling

must be considered when making an assessment of significant or unreasonable

risk. Section 402{{(1}{A] of the act provides tnal whether a dietary ingrediert
or dietary supplement presents a significani or unrzasonable risk rmaust be
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=t “under conditicns of use recommended or suzgesied in labelin

L7 e
cvaiaat

(D

excep: that ordinery conditions of use may te considered if the labeling is

T % ~ N Sy - e s — i 1 o o - PR ':vw
o:ient on conditions of ase. Thus, for purposes of tie 'significant or

e ey v e 2 less g Silions of use ave . ~ 5
unreasonablie risk’ DroviSIOon, uiniess no col tions of use ave recommended

or suggested in labeling, we must consider a dietary supplement’s labe.ed use
rather than its actual use. We do not agree, however, that our evaluation of
significant or unreasonable risk should be based on the stendards specified

in AHPA’s Ephedra Trade Recommendation {Ref. 101}, These standurcs are

3

ecomimendations by a trade associatior and are nol universally

<
[
it
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‘ciiowed. We must consider all distary supplements containing ephedriae
lkaloids, not just those formulated and labeled in accordance with the
Ephedra Trade Recomnmendation. In this instance, we conciude that ail dietary
suppiements containing ephedrine alkaloids present an unresscnable risk,
:gardiess of whether they are formulated and lateled in accordance with the
Ephedra Trade Recommendation, based on our evalualion of the iotality of the
gvicence and a we:ghing of the s and penefits of the products. As discussed
in section VILA of this docurent, the presence of 8 werning label or of
directions recommending a limit on daily consuinpticn of ephedrine alkaloids

does not safficiently reduce the risks of dietary supplements containing

eonedrine alkaioids to allow them to continue to be marketed as currentivy

%
Ea o

tapeled or under ordinary conditions of use, and the risks of these procucts

culweigh their benefits regerdless of labeling.

»»Jﬁ
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{Cominent 40] Several comments compared the «ffects of ephedra to oth

syrapathomimetics such as cocaine or amphetamine. Several other coramen's
szated that while ephedrine, PPA, and amphetamine are similar in chemical

1, and ihat amyuhetamines have much

4
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