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‘ndusiry comment accused us of selective

docket. Several of these comunenis alleged that our purpose ior issuing the jue

I's

promsd

ey i R A vo i 14ce
.987 proposal was to protect the business interests of the pharmaceutic

3

incustry. Several commenis explained that, if access o distary supplements

prescription drugs. Many comments from consuzners statod that use of

7

preseription drugs for weight loss is both more costly end associated with more

netaral sources are safe and have no side erfects. Ucnversely, several comments
stated that the perception that supplements are natural and, therefore, safe and
acceptable alternatives to prescribed medications is erroneous ard that there
are sericus concerns abount the safety anc efiicacy of these products.

kS

{Response} We deny thuse aliegations of bias against the marketing and

harmaceutical indusiry. We support access to cistary supplements ‘hat are

‘”ﬁ

2.8 3 I - LV ~§"y’= ~ 57 b 5 ~en 3 & ~
also obligated under DSHEA to protect the public against distary supplements
R S N U NN SRS SN FUSIPIDNDS B o JURRS S, . e e o
inat are unsafe or otherwise adulterated. Contrary to cne comanent’s assertion,

we did not base our decision on seiectiveiy chossn nformation; instead, we

0%

considered all information that was submitted to the relevant dockel:
ircluding more than 48,000 comments and nundreds of studies submitted by

s PO SRS S SR I st vin et en el
e dietary supplement indusiry, trade associations, ecademics, healih

professionals, scientists, public health groups, and consumer groups. Given the

scientific informarion aboul the pharmacology of ephadrine alkaloids, clinical

studies examining their effects, and AERs, we found ihat there are secious a



374

wall-documentad public health risks associated with the use of cietary
sLpplements containing ephedrine alkaloics. Therefore, our obligation under
USHENM is to lake action Lo address such risks, particularly v light of the
preducts’ lack of hiealth benetits

Additionally, comments concerning the pharmaceutical industry’s
business interesis and possible consumer use of prescription druge are not

relevant to our determination as to whether dietary suppleraents containing

ephedrine alkaloids are adulterated under secition 402(f

4

I

Section 402{F)(1}{A) of the aci focuses exclusively on whether the dietary
supplement or dietary ingredient presenis a significant or unreascnable risk;

corsequently, argummernts pertaining (o other industries or other products have

no peariag on whether dietary supplements containing ephedring alka:oids e

]

aculierated under the act.

s Conduct of the Advisory Conuniliee Meoetings
({Comment 72} Several comments stated that we conductad the October
1065 meeting of the Working Group and the 19856 meeting of fthe Food
Advisory Commitiee {the Committees] in a manner that improperly influencad
their deliberations and recommendations. These comments argued tha: we
irsrructed the Commitiee members not te consicer cerfawn data {e.g., data
concerning the use of ephedrine-containing OTC drug products

srzatment of asthima); misrepresented ceriain data {¢.2., deta concerning the

AFRs and data from clinical trials on the use of ephedrine in the trea'ment

oi obesity); failed o preseni data that industry believed to be relevan: to the

PR T DR o { 3 :"f‘ﬁ ¥ 3 A}E i ] d“? ARSI i ’?
gvzluation (e.g., number of units of producis sold during tae period of tme

he AERs were received, daza regarding whether a cause and effect relationship

R Q3 B3
aX3181eU O

D

tween dietary supplements containing ephedrine zlkaloids and the



adverse events reported to us); instructed the Commitdes o cvaluate safety
using an interpretation of “signilicant harm” {i.c. ¢ither a large numboer of

specified in DSHEA; and improperly asxed che Comnniitiee tc yecomriend
ction to reducs the risks associated with the uso of {1ese products.

Other commaents argued that the procedures we followed at the

Committees’ msetings were unfair. The comments cited several reascns,

p,u

including the following: FDA materials were not made available to

48!
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supplement indusiry groups and other inierested persons prior to the
we were given unlimited time to “influence” the Commiitee, and the tume
others were given to present comments was limited; and ‘nterested persons
were not allowesd 1o question FDA officials. For these reasons, several of these
comments stated that we must reconvene the Commilitee.

(Response} We disagree with the cornments. The

data and information we p’f“&@]”* od or did not pla‘ ent

without merit because the essence of these commanis

M - > o By ey m’?f\"r . *f): TN YRS OBTY Y
with our interpreiation of the data or preliminary conclusions. Presenting our

provided with ample opportunity to express the:r views and present data they

comments on the data, cur interpretation of the data, and our preliminary

PR . . N 23
- are addressed in oth
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sections of this document.
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Rogarding the conduct of the Committees’ meeiings, those meetings were
conducted in accordance with the Federa: Advisory Comimniitee Act (5 U.S.C.
.:pp. 2}, FDA s implementing regulations {21 CFK part 145, and FDA gaidance
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1294} (Ref. 137). We also note that the procedures followed during tnese
s were no different from the procedures used in conducting the
numerous advisory committee roeetings we have held on a variety of other

i
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acdress these public health concerns. During the msetings, we implemented

several safecuarde the Corarmitioese’ fnde s -nd fa tooal
several sateguards to ensure the Commiliess’ independence and falrness o a.d

C‘D
o

o
o
w
e
i
o]
i

First, it was made entirely clear duriag th

view different thaiu ours, so that oar

jou]
e

members were invited o express

i

data. We also expressed our tentative conclusions and our concern for 1he
public health. Again, it is endirely appropriaie for us i state sur views and

H

interpretation of the data. Furthermore, individuat rnembers of the Committees

cluded consumer and industry representetives,
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Second, the Committees ir
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inciuding two representatives fror
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oy

supplement industry. The consumer and industiy representutives renrssentod

EX

the views of consumers anc industry throughouw the mesting and made

N

|5 e

scommendations to us. All FDA-prepared matenials 7o be considered by the
Commitiees were sent to all members of the Conuanittses, inciuding tae dietary
supplement indusiry representatives, prior 1o the meeling,

Thirc, the Committees’ meetings provided a forum fov public discussiorn.

1

irterested persons, including the dietary supplement industiy, were provided

g

ET:
=]

] 1 : i P i 32 ]
vwitz ample opportunity to express their views and oresent data they believed

e evaluation during the public hearing yortions of tne neetings

comments to tne Committees. During the Committecs’ mestings,
wez proviaed over 2 hours of public hearing tiine, which is twice the :ime

N
i
A

conirary to the comments’ assertions, we provided ample
spportunity for public participation in the mestings. The pubiic nearings were
A irte ey the C ¥ - ﬁr o m}‘f' VO 1ivat corrrmenio rryad bw
conducted pr ior to the Comumitiess’ deliberal ions s¢ that ¢omments made Y

interested parties could be considered by the Coinmi

./

s

]

ViIi. Analysis of lrnpacts

A. Benefit-Cost Analysis

We have examined the sconomic impiications of this final rule as requirad

nx

by Executive Order 12866. Executive Orcder 128685 diracts agencies to assess
al: costs and beneiits of available regulatory alternatives and, when regulation
s necessary, to select regulatory approaches that meximize net benefits

‘inciuding potential econoric, environmental, public

otaer advantages; disiributive inpacts; and equity]. Execuiive Order 12866
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removing dietary suppiements containing ephedrine alkaloids from the
market or requiring warning staiements. Zxecutive Order 12866 requires us
.aalyze regulatory options but recognizes that there are oractical limits to ths

i

numoper o: options that we can anatyze. The options fisted ubove encniapass

L ot PSR O o 3 3w Fhary fremrrrrry s bo
al: or mnost of the significant suggestions raised in the comments.

3. Summary of Conclusions
We have decided o remaove distary supplements contairing epheurine

alkaloids from the market, identified as sption

[N

We estimate net effects would be between -347 million and $125 million per
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option as the baseline for determining the costs end benefits
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t the other options. Therefore, we do not associaie costs or benefits with this
option. instead, we discuss {hie costs and benefits of teking no action in the
discuss more fully
virder ~ES e yected nurnher of advers avils iy .
under the other options, the expected nuraber o revse evants from these
products wiil probably decline, over time, even i
for two reasons. First, many firme are moving away from the use of ephedrine

atkeloids because of media coverage of adverse events associated with these

\ I . FHabilitv insurs A e
products, the hisgh cost of lebility insurance, and ths o

“hg sale of these products or placed various requirements or resirictions on
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5. Option Two—KRemove Distary Supplements Conianing Ephedrine

Bonefite o diof pDiements containine srhedrin
a. Benefits of removing dietary suppieimnents containing ephedrine

fina: rule ster from the

cikaloids from the market. The bene

recuction of risks brought about by removing dietary supnlements containin:

F
el

,,
o
-

ephediine alkaloids from the market. We nieasure the risk reduciion, for the

vuarpose of estimating benelits, as the naasber o1 iiinesses and deaths a

vertec.

Ag shown eariier in this document. supplements containing

\

ephedrine alkaioids would be expecied to increase heart rate/r

ym?,.h

1ythm and blood
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1creased probabilities of heart aitack, stroks, and desth, which are the serious

acverse evenis most commonty associaled with ephedrine aikaloids. The

v 3

ds lead us to conolude that

e}
%

xnown pharmacological effects of ephearine alkelo

L

removing these distary supplements from the market will ~ecuce the incidence

of tnese adverse events. Estimating the likely reduction, howeaver, presents
O

Oine method used in similar sitnations is o combine data on

idverse evenis

[ah)

exposure with & dose-response {unction to generaie estimates of

vrevented as exposure declines. We cannot use that metnod here, however,
irurn dietary supplements, and we do not know the associated dose-response
functicn. Therefore, the best available approach, and the method we apply
nere, is to use AEKs to generate sstimales of the nnuimber of aaverse events
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have ased oaly those AERS i{hat we were ceriain hed been caused py distary

§o Y Yy OTYES vy nmﬁ";“g e P VQ“ Tt '*fi*d L3 YTy rite ¢ 1 T Tyt be ;
SUDPISIMENIS CoNtalning pnecuring alkaloias. e COHUIIenLs SHply potied
st that some adverse events might not have been sauscd by dietary

avents based on the number of AERS was inconsistent with the results of

[l

various studies on the safety of ephedrine afkaloids, herbai sphedra, or

particular dietary supplements containing ephedrine alkaloids. One comment
noted that the estimated nurmber of adverse events, pariicularly the estimated
aumber of deaths, was inconsisten: with data collected
Warning Network program, which is administered by the

Studies in the Substance Abuse and Mentai Health Services Administration

r(’

. o %

115, Some comments made simnilar points with respect to the inconsistency

-
bopey
,‘,\/

f our estimated adverse events with the lower number of adverse events
renorted for ephedrine alkaloid-containing products ynarketed in foreign

couniries.

evenis was inconsistent with their p

included information on the amcoun

5.

number of people who consumed ihe relevant product.

R T T Atars - rn e d
A number of cominents giscusse ﬁ d‘ﬂ}’hm} Vet

e

tnat purportedly would

&3}

have occurred without consumption of dietary supplements containing

ephearine alkalcids. These comments argued that we probably generatec a

‘arge number of irrelevant AERs by asking consumers to report ubiquilous

symptors as adverse events that may have been caused by these products.
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pprecach was inappr

Oroposat. Liner commerts

sunporied RAND's attention t3 AERs. One commment argued that RAND did

e “oontine!” or “oossibl PR T b .
avents in tne AEKs as “sentinesl” or “possibly sentine!”” events. Othes

cominenis criticized RANIDY's review of the clinical studies involving ephedrine

Thndml Ao - - thot fhao by
atkaloids. One comment argued that the meths

S I [ 7 R - e e PN 80 2 4
which clinical stucies to review was biased. Some comrnenis argued that the

resulis of RANDY s review of the AERs were incong:slent with the resulls of

g

MNi¥s review of the clinical studies because the clinical siudies enroiled

")
,4

nough patients to uncover the types of adverse events that appear in the AERs,

if ephedrine alkaloids could cause those types of eventz. Other comments

i SRR, e I Y Y 4 o P,
suggesied that sourcss other taan the RAND veport provide better assessinents

of the risks associated with distary supplements containing ephedrine

Other comments adaressed one or more of the other articles that we liste
he comment pericc. Many commen's

U SN SR o S S, o S e
Ose 51aCIes O Various basse, Qtﬂﬁz commernds

se studies. Une comment arguad that we

oresenied a biased list of studies becausge we ignorsd four other articies that

Py

nie as ins articies that we listed. Some

ot

were published at apout the same ©

comraents rioted that RAND said that clinical irials that they reviewed hac
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We agree thar we should -educe the uncertain®y escociared with the AERS
as much as possible and accurately express any remaining uncartainiy.
Thersfore, we have repiaced the baseline number of A ERs that we used in the

f AFKg raat RAND icentified
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ed 20 sentinel events over a period of appruximaiely § years from 1992

4

We have based our revised estimate or the RANI report because it is the
most comprehensive review of the information that is currently available on
fficacy of dietary supplements contairing ephedrine alkaloids.

Jowever, we acknowledge that considerablie uncertainty continuss to exist

with respect to the number of adverse events that have been caused by

]
g
o)

sphedrine alkaloids. We have attempted t<

by updating the assumptions we used in the analysis of the june

st
)
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HTOpOSa.,

Swfa;‘

as we discuss in the foliowing paragraphs.
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47 proposal, and we nove no

is. Forecasiing trends in the number of adverse events would be difficuly,
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and any such forecasts would be associated with largs uncertainty ranges.
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Althougn we recognize that some firme may have recen

“1se of ephedrine alkaloids in some or all ot tieir products, we have insuificient
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information to revise the results of the RAND report on
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soraments provided their own sstimates of the nurmber of AERs that had been
causeq by those supplements.

(Responsel We have revised our estimate of the baseline rumber o AERs
using the number of seniinel and possible sentinel casss identified in the
AN report in order to addrass the cencernis that these comuments raised
about causation and the presence of ephedrine atkaloids with respect to some
of tha AERs that we used as a basis for our benefit estirnates in the analysis
of the fune 1897 proposed rule. Although FAND sirassea that it could nct
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‘nat it used for sentinei and possible sentinel evenis suggest that those AERs
have a relatively high probability of having been caused by ephedrine
alkeloids. Therefore, we have revised the assumption concerning the
crodortion of the AERs that were caused by dietary supplements from 35

, . .

percent to a range of 80 percent to 100 percent for sentinel events end 56

percent to 100 percent for possible sentine: events.

sad assumption
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‘Comment 76) Some cormunents argued that our assurnption of a 10 porcent

reporting rate was too low. Some comments argued that people are more dkely
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neart artack, stroks, seizure, psyc hotic events, and death, because people tend
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juns 1997 proposal appeared to arrive in discrete groups as toough in response
s incldng events, such as FDA press releases. One comment noted that, o

he 22 AFRs in the docket that involved their nroduts, we received two-thirds
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of those AERs within 1 week of our April 1998 press reisase, and we received
the olher one-third over a much longer pericd of 30 mouths. Sonie comments
sugpested that the 10 percent assumption might be aporopriale for passive

repcriing systems, but argued ihat the reporting systern that we used to

generate the AERs was not passive because both the Texas Department of
Health and FDA took various steps to solicit AERs. Two comments discussed

estirnates of reporting rates for a passive adverse event reporiing syster in
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‘he adverse events under consideration and the leva: vl media coverage sugges.
that the reporting rate may be 10 percent or aigher. The assumed 100 percent
.eporiing rale generates a lower bound number of adverse evenis. We selected
50 percent as an intermediate number. We used a 10 percent reporting rate
i1 our sumrnary statements to simplity the presentation of the resuils and

-

because 10 percent reporting a a reasonable point

» k] 3
i

R R T | & ! (s T N o i
into account the seriou . media coverage of these ads

-

1 percent or :

the sstimate orting rates of OWe

-4 , h

drugs {Refs. 32 and 139). The J percent reporiin

VoL

2T 100 AdVerse

esf
evenis and

s invclving

only, anc incorporates the fact that a report of a serious advesse event haa
e LIRS b T T et ey T ST OT T N P P P N oo
i3 fulfill the RAND criteria in order to be inciuded as a sentinel or possib.e
; ; P 3y b 3 . NS NP clo Ao
santitel event. We cid not consider nonsentinel evenis in the analysis, as
b2
[Ny § 4 ETY -Q ‘r‘ ? " iAd
explained in the foliowing paragraphs.
L Vialul o reductions in cdverse evenis
jfu ﬂ SRUCIIONS i JOvVerse eVvenis
(0 s v 77 T G T S o PR T B e
{Comment 77) Some comientis addressed the velues that we placed on

. s ot N £ o dverarn o R I S S
elninanng various types i adverse gvenus I e afldaiysis |

¥

e, One comment cbjected to

fewer fatality per year across the atiected population, which i
called the value of a statistical life. This comraent descnbed th
value of an average iife and argued that this

gverage person does

{Response} In ils guidelines

B4 R

regulations under Executive Order

life”” can lead to some confusion. I pointed cut that this term
sum of risk reductions expecled in a populafion, as e

2] risk of dea
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ephedrine alkaloids to alternative weight loss solutions, such as prescripiion

vreight-loss drugs, other cietary supplemenis, or weight loss surgerv.

Some comments discussed what would happen if consumers stoppad
using cletary supplements conlaining ephedrine alkalotds and did not switch
s - A P a4
to equally effective alternative weight foss methods. Some conunents discussed

the extent and rising trend o Stales. Some cormmnenis
noted that obesity increases th= risk for heart altack, stroke, diabetes, and

cancer. Howaver, other commensts argued ihat any countervailing health costs

b

that would resuit if people stopped using distary supplements containi
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weight loss that the RAND report atiributed to distary supplements containing
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eshedrine alkalcids. Other comment

atributed to dietary supplements confaining ephedrine aikaloids. Oue

comment argued that, although people often regain weight that they lose

1 e

nevertheiess generally maintain lower weights than those who nave not.

{09 o g i Fho vl £ oAl Lo Moo it aitacte mmooa b
(Response] Subtracting the value of countervailing health sifects posed by

reiers o an linprovement to health and is nol syaonymous to the “benefiis

that we mention in our risk-benefit analysis for purposes of determining that
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consumers use to lose weight or ennance athietic performance. One corament

suggested that waming statem:

£

xnts are un F:Cc}S”&fj

e B T o rev CS ks vL ~ z 10 ey p St
firms disicibute tc “healthcare protessionais,” including memn!

Araerican Herbaliste Guild. Some comimenis suggested tha

{kesponse} The RAND report found little scic

response relationship for ephedrine alkaloids (Kefs. 21 and 22). Therelore, we

y

able to estimate the impact of exempting products from this rule based

o)

on ths ievel of ephedrine alkaloids that thev contain. As we discussed eer
in the preamble, we have determined that botagical sources of ephedrine
alkaloids in traditional Asian herbal therapies are not covered by this rule.

Ve do not have sufficient information to astimate the irnpact of exempting

¥

procucis based on the other corsiderations suggested in the comments,

£
‘nciuding type of product, label warnings, or directicns for use.

5. Hevised benefit estimates. Based or the prececing discussion, we have
7

revised our estimate of the benefits of removing dietary supplements

e

cernoving dietary supplements containing ephedrine alkalsids from the marke
consist of tae increase in consunier uiility that would be generaied by any net
th benefits resulting from remnoving dielary supplements confainiag
cpnedrice aikaloids from the market. The following table 3 of
providas an estimate of the number of the various types of serious adverse
gvents that we might eiiminate by removing dietary supplements containing

S TR P P = Y o v de et o eves ey varld iy o RS X e
ephearine alkaloids from the market, along with an estimale of the utility toss
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srevented by that reduction. As we ¢
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much lower and potentially zero if the heaiih risks posed by substitute weight
.08s ©r sports pericrmance products, such as other dictary supplements
"“7""“* 3 I's foda (% "(‘E 3% 3 3 ONATERI T DR YT "f‘*'as\&"fj,f*ﬂx 1o gﬂ; TH‘E/I v k
containing sources of sympathomimetics, were coraparable ic the healih cisks
nosed by ephedrine alkaloids.

3

We convert the nurnber of deaths prevenied into a monstary estimate by

4

muitinlying by the number of deatbs oy the VSL, We convert the number of

nonfatal events orevented into &

of noniatel events by the valus o

4

Acute events that do not have clear chronic seffects wils generate only minimal

U £ . . UL R T N T, 2
iosses in terms of JALYe, We calculated the tolal benefits for each ciass o
sdverse svenis as: (Nvml leaths pres Yy o fats 3 and
S4OVETSE 2vends 48 AN UInper 01 dealiis p; VEIILE u} X h) K:l‘t “i d Case b

i Y 4 3y 7 ¥ o e 3: e b
{number of nonfatal cases prevented] x {{$ per QALY x UALY loss) + medical

case}). The benefits for the fivst year wouid be slightly different from

]
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the penefits in every subsequent year because the effective dats is 80 days after

the publication date of the final rule. By convention, we calculate benefits

>

starricg from the publication date of the final rule. Thersfore, the benefits in
the first year will be 5/6 {or 83 percent] of the benefits of every subsequent

TASLE 1.—ANNUAL NUMBER OF SENTINEL AND POSSIRLE SENTINEL SVENTS PREVENTED UNDER OFTION TWO {IREMOVING LiETARY
SUPPLEMENTS CONTAINING EPHEDRINE ALKALOIDS FROM THE MARKET), with QALY AnD MEDICAL COST PER CASE
Type Annual Number Pieventec qu Y Less Par Case Medicat Costs per Case

Dealth G712 ! NA (used V3L $25,742
Wi fheart atizck) 361t 1.0 1029 $30,586
CVA (stroke) 15w2 0.2 520,898
Other Cardiovascular (8 g Cardiomyopathy, Ventoic- 0102 0.29 $30,588

ular Tachycardia)
Other Neurclogical (e.g. Transent ischemuc Aack) 01 mirimat 3,212
Seizure 051009 rririmal 511,812
Psychiaine 081013 minimal $€,927

Notg Al doflar values m this document ropresent 2003 prices
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TABLE 2. —ANNUAL BENEFITS OF OPTION TwO (REMOVING DIETARY SUPPLEMENT CORTAINING Z7HEDRINE ALKALOIDS FROM THE MAR-
<tT, BASED ON ALTERNATIVE ASSUMPTIONS OF REPORTING RATES ANMD VALULS OF PREVENTING ADVERSE ZVENTS, ROUNDED TO
3 MILLIONS

Advorse Dvent Reportng Sate (8 allions)

Valve of Avoding Fawal Cases and QALY Losses e s = s
! 10 y:e—rcpm 100 percent

N —— S e - —
$ per 1atal case = §5 million $ pes QALY = $700,000 i $43 10 573 §4 10 $7

$ por falal case = $5 5 million $ per QALY = $700,000 | 553 1 891 $5 10 39

$ per fatal case - $5 mihon $ per QALY = $300,000 g £56 to $83 35t §9

$ per fatal case = $6 5 milllon $ per GALY = $300,000 2 $56 0 §1172 &7 1w $11

$ per fa al case = $6 5 milhon § per GALY = $500,000 e 33%0 W0 $132 3810 813

c. Uosts of remnoving dielary supplements coniaining ephedrine vlkaioids
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tnal wouid be generated by removing distary sappi

ephedring aikaloids from the market as the ore-time cost of reformulating and
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alysis we did not estimalte atility iosses for consumers. A number
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of comnments stressed this cost but did not provide estimates
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analysis by attempting (o quanltily this cost
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Theoretically, we could measuce the uiliity

3

S MR R — L, ~ ' Foy w357 Ere e vaTeen i e [ S
et the difference between their willingness to pay for products containiag

<)

5 g
2

ephedrine alkatoids and their willingness

\mc'

or o her substitute producis or activities. However, we o not Lave sufficient
informarion to implement this approach, and may never havs a direct rieasure

Iy ’ - L, . s ey B . T L £ TS g By S
of the utility loss in this market. Instead, we altemvl to measure indirectly

hie uatility loss for consumers of these products. We assuine that the premium
that these consumers are willing to pay to coasume distary supplements

containing ephedrine alkaloids rather than whatever they perceive to ba the
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