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Action Is Based on New Information

Company Says It Is Taking the Most Prudent Course of Action for Patients and Doctors _
Company Will Form Expert Panel to Review All Data

PHILADELPHIA, PA -- September 15, 1997 -- Wyeth-Ayerst Laboratories, a division of American
Home Products Corporation (NYSE:AHP), the manufacturer of PONDIMIN® (fenfluramine
hydrochloride) tablets C-IV and the distributor of REDUX" (dexfenfluramine hydrochloride capsules)
C-IV, today announced a voluntary and immediate withdrawal of these weight loss medications.

The company is taking this action on the basis of new, preliminary information regarding heart
valve abnormalities in patients using these xﬁedicaﬁons. “Our first commitment is to our patients and to
their doctors,” said Marc W. Deitch, M.D., Senior Vice President Medical Affairs, Global Medical
Director. “Even though this new information is not derived from a thorough clinical study and is
difficult to evaluate, the company is taking the most prudent course of action. Wycth-Aycrst is
committed to safeguarding the health and well-being of patienfs and ensuring that health care providers

have the latest medical information.”

Owing to the unanswered questions prompted by the emerging findings, the company today also
announced that it is forming an expert panel of leading physicians and researchers to thoroughly
evaluate the data and recommend additional actions to address this situation. The company will work
closely with this panel, as well as with the U.S. Food and Drug Administration (FDA), to better
understand these findings.

Patients who have used either of these products should contact their physicians. A full-page notice
will appear in leading national and regional newspapers announcing this decision and providing a toll-
free telephone number (1-800-892-2718) for those requiring further information.
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In addition, the company has sent notification of this action to approximately 450,000 physicians

and pharmacists nationwide. The company will also offer an opportunity to return unused product.

Based on postmarketing reports from the Mayo Clinic of 24 cases of heart valve disease in some
patients treated with the combination of phentermine and fenfluramine, the company advised health
care providers in a July 24, 1997, letter of the addition of boxed wamings concerning heart valve
disease to the labeling for Pondimin a?:d Redux. The company also announced a joint effort with the
Mayo Clinic to initiate a comprchznsivc study to examine the possible association of unusual valvular

disorders with these products. The Mayc Clinic cases were subsequently reported in an article

appearing in the August 28, 1997, issue of The New England Journal of Medicine.

This article was accompanied by a letter to the editor from the FDA reporting additional cases of
heart valve disease in 28 patients taking the combination of phentermine and fenfluramine, two
patients taking fenfluramine alone, four patients taking dexfenfluramine alone, and two patients taking
dexfenfluramine and phmicxmina

Additional adverse event reports of abnormal heart valve findings in patients using
dexfenfluramine or fenfluramine alone or in combination with other weight loss agents continue to be
received by the company and the FDA. These reports have included shortness of breath, chest pain,

fainting, swelling of the ankles or a new heart murmur.

On Friday afternoon, September 12, 1997, the FDA provided Wyeth-Ayerst with new summary
information concerning abnormal echocardiogram findings in asymptomatic patients seen in five _
centers.. These patients had been treated with fenfluramine or dexfenfluramine for up to 24 months,
most often in combination with phentermine. Abnormal echocardiogram findings were reported in 92
of 291 subjects evaluated, including 80 reports of aortic regurgitation (mild or greater) and 23 reports
of mitral regurgitation (moderate or greater). These observations reflect a preliminary analysis of
pooled information rather than results of a formal clinical investigation, and are difficult to evaluate
because of the absence of matched controls and pretreatment baseline data for these patients.
Nevertheless, the company believes it is prudent, in light of this information, to withdraw these
products from the market at this time.

Wyeth-Ayerst Laboratories, a division of American Home Products Corporation (NYSE:AHP), is a
major research-oriented pharmaceutical company.

###

Full prescribing information available upon request.
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HHS NEWS

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

P97-32 FOOD AND DRUG ADMINISTRATION
FOR IMMEDIATE RELEASE Lawrence Bachorik: (301) 827-6250
September 15, 1997 Broadcast Media: (301) 827-3434

Consumer Hotline: (800) 532-4440

FDA ANNOUNCES WITHDRAWAL OF FENFLURAMINE AND DEXFENFLURAMiNE

The Food and Drug Administration, acting on new evidence
about significant side-effects associated with fenfluramine and
dexfenfluramine, has asked the manufacturers to voluntarily
withdraw both treatments for obesity from the market.
Dexfenfluramine is manufactured for Interneuron Pharmaceuticals
and marketed under the name of Redux bj Wyeth-Ayerst
Laboratcries, a subsidiary of American Home Products Corp. of
Madison, N.J., which alsd manufactures and markets fenfluramine
under the brand name Pondimin. Both companies have agreed to
volunta;ily withdraw their drugs. The FDA is not requesting the
withdrawal of phentermine, the third widely used medication for
obesity. |

The action is based on new findings from doctors who have
evaluated patients taking these two drugs with echocardiograms, a
special procedure that can test the functioning of heart wvalves.
These findings indicate that approximately 30 percent of patients
who were evaluated had abnormal eéhoca;diograms, even thcough they
had no symptoms. This is a much highef than expected pércentage
of abnormal test results.

-More-

ATTENTION TV BROADCASTERS: Please use open caption for the hearing impaired.
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“These findings call for prompt action,” said Michael A.
Friedman, M.D., the Lead Deputyhéommissioner of the FDA. *“The
data we have obtained indicate that fenfluramine, and the
chemically closely related dexfenfluramine, present an
unacceptable risk at this time to patients who take them.”

FDA recommends that patients using either of these products
stop taking them. Users of these two produ;ts should contact
their doctors to discuss their treatment.

These new findings suggest fenfluramine and dexfenfluramine
are the likely cause of heart valve problems of the type that )

prompted FDA's two earlier warnings concerning “fen-phen,” a

combination of fenfluramine and phentermine. “Fen-phen” has been

o~

widely used off-label in recent years for the long-term
management of obesity.

In July, researchers at the Mayo Clinic and Mayo Foundation
reported 24 cases of rare valvular disease in women who took the
“fen-phen” combination therapy. FDA alerted medical doctors that
it had received nine additional reports of the same type, and
requested all health care professionals to report any such cases
to the agency's MedWatch program (1-800-FDA-1088/fax 1-800-FDA-
0178) or to the respective pharmaceutical manufacturers.

Subsequently, FDA received 66 additional reports of heart
valve disease associated mainly with “fen-phen.” There were also
reports of cases seen in patients taking only fenfluramine or
dexfenfluramine. FDA requested that the manufacturers of

<More-
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fenfluramine and dexfenfluramine stress the potential risk to the
heart in the drugs' labeling and:patient package inserts. FDA
continues to receive reports of cardiac valvular disease in

persons who have taken these drugs.

FH###



The New England
Journal of Medicine

A Copuries 1997, zv the Muassacauseors Medical Sociesy

= Copvrizhe,

VOLUME 337

AvgusT 28,

1997 NUMBER 3

VALVULAR HEART DISEASE ASSOCIATED WITH FENFLURAMINE-~
PHENTERMINE

, dack L. Caary, M.D..
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Hzior M. Connelly, M.D
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ABSTRACT

Background Fenfluramine and phentermine have
been ingividually approved as anorsciic agents by
the rooc and Drug Administration (FOA}. When used
in comopination the drugs may te just as =ffective as
either drug alone, with the added advantages zf the
need for lower doses of 2ach agent anc zernacs ‘ew-
er side offects. Although the comiinaticn has not
been approved by the FDA, in 1996 the ctal number
of prescriptions in the United States “or *enfluramine
and phentermine exceeded 18 millign.

Merhods We identified vaivular heart disease in 24
women treated with fenfluramine—pnentermine who
had no history of cardiac dissase. The ‘wvomen are-
sented with cardiovascuiar symptoms or a hear: mur-
mur. As increasing numkters of these patients with
similar clinical features wers identified, thers ap-
pearad ic be an associaticn between thase festuras
and fenfluramine-phentermine therapy.

Resnlts Twenty-four women (mean [=SDl age,
44=8 years) were evajuated 12.3=7.1 mcnths after
the initiation of fenfluramine-pghentermine therapy.
Echocardiography demonsirated unusual valvuiar
morpholagy and regurgitation in all patients. Soth
right-sided and left-sided heart valves wera invoived.
Eight women also had newly documentad suima-
nary hypertension. To date. cardiac surgical inter-
vention has been required in five natients. The heart
valves had a gliskening ‘white aprearanca. Histccath-
olegical findings included plague-iike ancasement of
the ieaflets and chordal structures with intac: vaive
architecture. The histopathological featuras wers ‘den-
tical to those seen in carcineid or ergotamine-inducad
valve disease.

Conclusions These cases arouse concern that
fenfluramine-phentermine therapy may be associ-
ated with valvular heart disease. Candicates ‘or fen-
fluramine~phentermine therapy shculd ze informed
about serious potential adverse sffacrs, inciuding
pulmonary hyperrension and valvular neart disease.
(N Engl J Med 1997;337:581-3.,

€1997, Massachusers Medical Sociary.

Micaael D. McCocen, M.D., DonaLs D. Henssup, M.D
Witiam D, Ecwarcs, M.D., AND HaRTZE:

. M.P.H.,
Y. ScrarF, M.D.

FLURA \II\;_ and phentermine are pre-
scriprion medications chat have Des2n Anm\m,-
uaily approved ov the Food and Drug Ad-
ministration - FDA. 15 appetite suppressants

tor the trearment or ooesity. When used in combina-
don they may be jus: 1s erfective as either drug slone.
with the added advantages or the nes=d ror lower Jos-
¢s of each agent, rewer side erfecss. and improved pa-
dent tolerance.’ Even though the FDA has nor ap-
proved cthe use ot the combination, in 1996 the orai
number or prescriptions for fenfduramine and phen-
termine in the Uniced States excezded 18 miilion.:
Puimonary hypertension has been reported in as-
sociation with treamment with fearluramine®+ or phen-
termine? alone. The d-isomer of feardluramine. dex-
fenfuramine. also increzses the risk of puimonarv
hvpertension.® particulariv when patients receive high
deses for more than threz months. These drugs mav
cause pulmonarv hvpc:cnsion chrouqh :hc vasocon-

pomnzmon of pulmonury vascular smooth-muscle
membrane.”

Valvular disease has been reported after exposure
to serotonin-like drugs such s ergoramine and methy-
sergide? and with increased serotonin levels associat-
ed with carcinoid disease.”® Valvular heart disease
has not bezn reported in patencs taking inorectic
agencs. We report 24 cases of unusual valvular dis-
edse in patiencs taking fenduramine—pnentermine.

METHODS

All zhe paciencs {Table 1) wers 5L_’¢'1r"icd Jduring the course of
rounne evziusnon for various Jinic srobiems. \o ILIEMET WS

{sr Disesses sad Mneermal Medicne
ind Occuganonal Medicine,

. Anuromic Pathoiogy rWD o
) ‘HF-‘.S. .. Mavo Climg 1ad Mavo
iaton, Rochuster _\[mn.. md € MeneCure Medical Canter, Heart
. Farzo, N.D.:[.L.Coi Addrass seznine requests co Dr. Connolly it
the Mave Clinie. 200 First St SW, Rocaestes, MN 359053,

:'0"" the Disions of Cardiovss
-lk_ M.D .M., BS.E, Drer ve
nd Ir’:"'.xl \'KELXL ne D D=
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VALVULAR HEART DISEASE ASSOCIATED WITH FENFLURAMINE -PHENTERMINE

Taste 1. CONTINUED.

CarDiovasCULAR FINGINGS SuaGsrY
MICROsCOPICAL
CARDIAC GROSS PATHOLOGICAL PATHOLOGICAL
PRESENTATION ECHOCARDIOGRAPHY CATHETERIZATION PROCEDURE FINDINGS FINDINGS
Murmur, dyso-  Severe MR. thickened MV Severe MR, normal cor- MV repair Glistening white, thick- NA
nex onary arteries ened, tethered leaflers
CHF. dyspnea,  Severe AR and MR: moderace TR; Severc AR and MR; AVR, MVR, No chordal ruprure “Stuck-on™ appear-
murmur F, 0% PAP, 35/31 mm Hg tricuspid- or fail scgment; wi- ance of plaque on
vaive repair leadler zorde valve leatterst
Dysonea, sdema Severe MR, moderate AR Severe MR normal cor-  MVR No prolapsc or chordal “Stuck-on™ appear-
onary arteries; PAP, rupture ance of plague on
35/16 mm Hg leafles}
CHF, murmur,  RVSP, 75 mm Hg; severe MR Normal coronary arteries MV repair Disdncdy unusual; poste- NA
dyspnea rior leader thickened,
tethered
Dyspnea RVSP, 32 mm Hg; severe MR Moderate MR; EF, 30%  MVR Glistening whice, chick- “Stuck-on™ appear-

Murmur, dyvso-
nez. sdema

Moderate AR and TR, severs MR

Not done

Dvspnea RVSP, 74 mm Hg: moderate AR PAP. 75/30 mm Hg
CHF Severe TR and MR: moderate AR:  Nor done
RVSP. 7S mm Hg; 3F, 63%
Dvspnea Moderate MR: RVSD, 60 mm Hg  Not done ..
Murmur, paipim-  Moderare AR, miid MR Not done
dons
Murmur, 2derma Modemte AR: severs MR ind TR; Not done
RVSP, 72 mm Hg ’
Murmur Moderate MR: miid AR and TR; Not done
RVSP, 23 mm Hg; normal =F
Murmur, sdemma Moderace MR TR, 1nd AR: RVSP, Not done
54 mm Hg; normal EF
Murmur, 2de- Severe MR; moderate AR ind TR:  Nor done
ma, dyspnea RVSP, 93 mm Hg .
Murmur Moderate AR: miid MR: é?. 73% Not doae
Murmur, edema Moderate AR, TR. and MR: EF. Noc doae
65%
Palpitadons Moderate AR: miid MR: EF. 70%  Nor done
Murmur Moderate AR, miid MR and TR Nort done
Supraventricuiar  Mild MR ind TR, normal lest Nort done
rachycardia ventricle
Dyspnea Moderate AR: EF, 66% Not done
Murmur Mild MR, AR, ind TR Nort done
Chest pain Mild MR, TR, ind AR: normai EF Not done
Murmur, dysp-  Severe AR and MR: RVSD, Not done
nea, edema 43 mm Hg
Palpitadions. Mild AR Not done
chest pun

ened leatders and
chordae

ance of piaque on

learlezst .

" MR denotes mimal regurgitation. MV miera vaive, Na not avaiiable, CHF congestive heart failure, AR 1ortic regurgitadion, TR wicuspid regurgiadon,
EF ¢jecdon sraction, PAP pulmonary-areery pressure, AVR ortic-vaive replacement, MVR micral-valve replacement, RVSP right venericular systolic pressure,
and SEM systolic ejection murmur. B . K

tBody-mass index is che weignt in kiiograms divided by the square of the he:ghe in merers.

+"Stuck-on” refers to the fact thar sthe vaive archicecsure was inrac.

Volume 337 Number 9 583



The New England Journal of Medicine

Taste 1. CLINICAL Cx-m.ac"r_}:mmcs OF THE PATIENTS.”

PaTENT No.  AGE {YRI/SEX BEFORE APPETITE SUPPRESSANTS APPETITE SUPPRESSANTS
CARDIO- MAXIMAL DOSE  MAXIMAL DOSE
BODY-MASS VASCULAR OF PHEN- OF FENFLUR- DURATION
WEIGHT HEIGHT INDEXT MEDICATIONS EXAMINATION TERMINE AMINE OF THERAPY
kg cm mg/day ma
1 +1/F 108 165 39.7 None Normal 48 120 23
2 +4/F 91 160 35.3 Usinopril, conjugated Normal 30 60 12
esogens, theophyiline
3 +8,/F 33 157 34.5 Scrualine, Normal 30 60 .9
hydrochlorothiazide
+ 32/F 69 158 27.6 Fluoxedne Normal 15 40 12
H 19/F 96 158 38.5 Normipryline, propyithio- Normal 30 60 11
uracil
6 51/F 133 153 36.8 Conjugared estrogens, med-  Normad 30 60 7
roxyprogesterone ace-
wre. hydrochlorothia-
zide-penazeopni
7 +4/F 85 167 30.5 None Normal 60 220 12
3 $1/F 100 161 38.6 None Normai 15 60
9 50/F 92 138 36.9 Nonc T Normai 30 40 +
10 30/F 34 152 36.+ None Normal 13 40 6
11 42/F 67 150 29.8 Bronchodilators Normai 30 60 1
12 +1,/F 124 157 50.3 Serrraline Normal 30 40 6
13 +8/F 93 138 37.3 Nonc Normai 30 20 13
14 34/F 132 163 37.2  None 1/6 SEM 30 60 15
15 35/F 91 157 36.9 None Normal 30 ) 40 14
16 63/F 68 133 29.0 Fluoxetne Normal 30 60 8
17 38,F 1ol 163 37.1 None Normal 30 40 [
18 43/F 78 150 34.7 None Norrmnal 30 20 28
19 36/F 62 150 27.6 None Normal 30 40 17
20 +,/F 98 163 36.0 None Normal 30 40 17
21 41/F 94 162 35.83 Secrmaline 1/6 SEM 30 40 7
22 33/F 122 179 42.2  None Normal 30 40 2
23 30/F 70 165 23.7 None Normal 30 60 20
24 38/F Na Na NA  None Normal 30 40 +
Mean =SD ++=8 96=22.1 159=38 379=79 30.8=8.5 56.3=40.7 11=69
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made 0 identir- Saments DV roviewing Jana Dases, conducting
<ross-index searches or zatient sies. or solicilng feports or sus-
DeCIzd cases Tom inmcal sractices. As NCIZASING ZUMPErS Of £a-

tenss were idens e

22 WIza simiiar Gimex sezrurss. s sercenved as-
OGN DeTwesn Ilese fzarures and Irevious or <urrent use of
feniuramine -oAentermine evoived. The serendiottous conaeczion
deoween these :namicual cases was idennfied is 4 cesuit of om-
MUCICINON JMCRZ sevemai Snvsicians Sezinming in Mav 1996,

May 1996

[n Mav 1996. Dizienc | undervent mucrzi-vaive rzoar at che
Mavo Clinic :br ne Tamment of severs micrai rezurgitation.
incaoperanveiv, vave was noted o have a Ziistening whice
appearancs. suggssin ::gotﬂmn.-:ncnc"‘ valvuiar imury as oo-
served in grevious :3::::1:5. Sut the anenr 2ad 10 Aistory or er-
ZOTMIne ingestion.

July 1986

In Juiv 1996, Pzzenc | was evaiuared bv inother onv Sl an ‘or
severs sympromanc Ticuspid regurziation. Echocard ogr:-p'ny
condrmed severs mcuspid regurgination and thickenming of ths
vaive satless. These Sndings wers simiiar 20 those seen in oaments
WItR Zarcinotd or srzomamine-inducad vaive disezse. A aistory wvas
obtuned incicaang :zndummine-ohentermine use ‘or 35 months
unti 1 mont 2elore mitrai-vaive surgerv. A li-hour urinasv
3-avéroxvindoleacsnc acid vaite was acmmai.

January 1997

In Januarv 1997 : woman : Pazent ™) wizh ouimonary Jvper-
ension was evajuatsd it tne Mavo Clinic. and 2cocardiography
demonstratea thickaned zorzic-vaive learders ind 20rTic reguraia-
gon. An schocarciogram oommc" TWO vears previousiv revezied
1o abnormalives. The panenr kad tzien rc:"Lr'furr—:mc-onc" 2r-
mine Jor one vear Sefore the more recaat echocardiograpiic 2x-
aminacion.

Also :2 January 1997, 2 phvsican Fom MeritCars Medical Can-
ter: Fargo. N.D. conracszd the Mavo Clinic ind inguirsd whezh-
er thers was i1 recognized association beowesn dies medications
and vaivuiar hears disease. The inguiry’ was orecipitated by the
phvsician’s awareness ::::lr fis ¢ aocmi.or'momc sonograpiers had
idencied a Lonor‘ or 12 padents . Panenss 2. 3. 6.and 10 wtrough
18} wizh valvuiar 2ears disease who had 1 peculiar valvular mor-

ramine- onmurmmc. T'nc paents’
oc-rc.our:ms wers sent to the Mavo Clinic. The
s \.lsc:oscu vauve lesions verv similar o those aot-
. ina T Excsed vaive sissue was obruned from two
2 and 3. ind siides precared with efastic—van
wers reviewed oV g cardiac pathoiogist. Histopatho-
2zon revoated fzacurss idenncal o those of ergot-
amine-inducza ind carancid vaive disezse.

ogica

Marech 1997

t e Mavo Cii m" “vas contacted bv
who 4ad und srzone mumal-vaive
.arformed Jum thar sie had aortic ce-
: ¥ avpersznsion. A raview of the surgical
TeCOrds snowsz - pearanes or ‘nc ‘3ive was q:suncdy an-
usual and 10t lonsistent With i 2uStory of rReumaric 2ears disease.,
Furmer incws revealed thac <he Janent dac aken f2aziuramine—
Shentermine monils 3eroes mucrai-vaive surgery.

Also § @ \[:::; 997, vaive ussus from 1 cardiac surgicai pagent
Yatien: 5 ocerated on at inotner ‘nstitution was recsived ov e
Mave Clinic zr 2 2 pathologiczi opinion. The morghoiogic ‘ea-
Tures of the axoianced .ai\': Fw 1 wers idendeai o tose or
; T ins “me of surgicai inspection.
: or the leatiess and
orarancs. Iae :xstocur:omozvc..x
cal t0 these in Dxzents 2 ind 3. Patienr 3 hag

fenrdurzmine—shentesmine for 11 monchs.

o

b

22 “hickemine

n
l

cnoreas and
Teaturss vers

Seen Trziad w

April 1997

in Ap=1 1997 : sadienr - Pamenz 33 With 1 six-month aistory of
‘tnriuramine-saentermine ase was svaiuated “or dysenez oy a
Mavo Clinic czriiologist consuiting in another v \v[ujtivah'uiar
deart disese ing :unmonar}' aypertension wers identfed. The
carcioiogist, unaware of the orevious cases, asked 1 ‘oxicnguc
whether fe e of an association Demwesn ‘entduramine~phen-
termine eracy ind vaivular hears disease. Echocardiograpny re-
vealed vaivuiar merznology similar to that not=< in <he other a-
tents.

Seven other ~acents {Patienss 9 and 19 throu ugn 245 wich sim-
1cal histeries and zchocarciographic ..A.c.r'gs were idensi-

fed during clinicai *"alumors at MericCare Medical Center rom
January JN'OUE:‘. April 1997

Figure 1. Explanted Mitral Valve fram Patient 3 3. Demonstrating Glistening ‘White Leaflets and Chordae with Mild-to-

Maaerate irregular but Diffuse Thickening.
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VALVULAR HEART OISEASE ASSOCIATED

WITH FENFLURAMINE-PHENTERAMINE

CASE REPORTS

Patient 1

: woman  Dodv-mass adex
Weignz i <ilograms divided Svthe square of the Lc:z:‘.: a mesers,
Jerore ITzzIment i iprene sucperessants. 39.7° who 'was rz-
rerred 0 e Mavo Cline for mitmai-vaive surgery tores monos
T 1 5VSIOHC TUrmur was arst aotes. She aad aken en-
duramine-shentermune - fenduramine. 0 Tg wfires ames ser dav
and pnentermine vdrochlonce. 16 mg tarze mmes ser dave for
13 montis. Themcy Raa Desn discononaued sne monrh Sesore
cardiac sturger Deciuse or the reported sorenualy '*t:st:cuh:c
catechoiamine-dentening 2r5ect of ‘earduramine.: ! zZchocardicg
ony aind carciac catheterizaten confrmea e Jresencs or sevars
muerzl segurziaton.

Dur:"g TuIa-valve fepain anusual :ncr;‘r'oio@c features wers
noted: 1z postesior and incenor learless vers sethersd.
chordae 'vers shorssned. The vaive was zilstening whure, 2acd n
rieumacc aicdcadon or veilowish discoiorznon. ind -ssemsies
vaives atfected dv 2rzoc zikaicid desivacives. ® The pawment 23a 2ct
used ergot sreparations. [ntraopemzuve u-:nscsoomgc:i scncear
diographv demonstruted severs mucral reon Ziadon Tz 20 and
miid ricuspid ragurzitation.

Arter Dospiei & sc:'wvc sym

omane mcusmd vaive '“:'.z:"i::-
uon Jevsicped. Zunoczrdiograghy demonstired thar sne mim
VaIVe reDamr Was Infac: tvithous - nen. The Tieusoid vave
was thiuckened ind aiied o coact mmuusoid TITUCTIIATICON WaS se-
vers. Witk medicar management. SVMPICMS O TZRT ventnouiar
fliure improved Jespice TN DersistInCs Of ievers Tiguspid regus

"""‘IIOR

tole
-

Patient 2

Pauene 2 was 3 +2-vear-oié woman greTeatment Jodv-m
index. 33.3° who was treated with eadur amine-snentes

fenfluramine. 20 mg thres times daiiv, ind shentermine. 30 m g
per day" ‘or one vezr defore dvspnea and 3ears murmur wers
noted. :cnou..rc.o-...on'ac...onsrr*:c"' thickened sorde. muemzi.
and wicuspid vaives with regurgication. Because or prograssive
svmproms. mumzi-vaive and loraiz-vaive sepiacsment ind ricus-
pid-valve repair were pertormed at MericCare Medical Cenrer six
montis arter fearivrimine—phentermine therzpy was stoccci.
Histopathiciogicai =xaminacion of she reseczed mitrai vaive Jem-

fAtact vaive architessure, Witk & olague-like orocess thar
1 ziong the eates surmicss ind sncased the chordae ten-
2. 3% Lzstens on zhe sormc vave were simifar buc less

IxTasve.

Patient 3

Ozment I owas 1 48-vear-oid woman  preztestmient body-rmass
index. 34.3° with o orevious farciac disease who was weated
wizh fenduramine ~zhencermune < eaduramine, 20 mg three dmes
daiiy, and pnentermine. 30 mg per dayv- for aine months. Thezapy
was Jisconuaued whena 1 murmur was qoted. and svmproms of
edema and OJreathiessness wers fecorted. Ac schocardiography,
Me mirz vaive was mdmickened ing seversly regurzitant. Thres
mons faren the padent undsrwent mitzi-vaive resiacement ac
MenzCare Medica! Center for svmpremaric mucai gurgi:.m’on
Histopathoiogicai examunarion demmonstated intact vaive archi-
recture and 2laque-iike lesions of icoarsnt mvontrooiases noan
abundant sxzcsiiuiar mamix of Zivessaminogivezns ind coilagen

Patient 6

Digent 6 was 1 ‘exr-2icd woman  preTrIalment Jodv-mass
incex. 30.30 wath normal G z:.::zs an N;:L a¥aminanon Wwho
was Teaced with an : Tine Renduszmine. 20'ng
Inres tmes daiiv nd Znes une 30 mgooer day in divided dos-
¢s.. Seven MONACRs 2T TS TIaTment vas tratiates, Ivspaez and
2Ceme Jdeveloped NG I New TUIMUS Was noted. Lranstheracic
ina mansesepnages: :chocarciegrachy 2t MeniCars Medica Cen-
1zr Zemonsmated T VRUVES WICT severs Tuttki sezurzitation
ind modeIris 10rTC-vaive nG wmicuspid-vaive regurgitation. Sen-
Jurmine~shentermine sherspy was Ziscontnued. ind medical
Sheszpy for Aeart Siiure was insumuzzd. Echocardicgraphy per-
formed dhres monws later demonstaed munimai imerovement
in the vaivuiar disezse. The pament sonrinuss to e observed
mecicaily and has pessistent symproms of Zvspnea,

Patient 7

Pattent 7 was 1 +-vear-oid woman who bezan recsiving ‘ea-
Juramine-phenzarmine for 1 preweazTient Hodv-mass index of
30.3. Two vears ezrifen. echocardiograshy had revezied normal
vaives. The inidial Jose was 50 mg of “2nrluramine per dav in di-
vided Jdoses and 30 mg or sheatermine ser dav. Under medgical

Figure 2. Intracperative Transesophageal Sz
The image on the left shows a thickened mitral vaive (MV) d during Ziastole. With the adcition of czior flow, the image on the right
demonstrates severe mitrai regurgitation |VIR) during systaie. LA denotes left atrium. and LY 'eft ventricle.

nacardiograms in Patient 1.
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Figure 3. Phatcmicragrachs af 3esected Mitral Valve from Patient 2.

fn Panel A, a low-power view ielastic-van Gieson stain, <36) shows intact valve architectyre with
“stuck-on” plaguss iarrcwsi. in Panel 3. 3 high-gower view ‘hematexylin and 2osin, <360) shows oro-
liferative mvcficreciastss in an abundant axtraceiluiar matrix.

neressed 0 220 mooof

direction, zhe dziiv doses were xm2
tentluramine 2nd 30 mg or phen

Twelve months arzer fenrdurs
initated, dyspres developed on .
onstrated 1 thickened trieatler sornie
gitation. Pulmonaryv-srzery svseciic 2
cathererization wis 75 mm -
phentermine was discontnued.

RESULTS

nical reatures of the oa-

(5]

Table 1 summarizes the :
tients. Excepr for svstemic hvpertension. all of che
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patienrs were ttought to be free of cardiovascular
disease at the onser or weighr-reduction therapy. The
phvsician$ who prescribed the anorectic agents for
the oatienss were not the ones who evaluated the car-
diovascuiar changes. The patients were evaluared a
mezn =SDor 12.3=71 months after the initdation
of Zenfluramine-phenrermine trearmenr. The actual
durations of drug therapv are shown in Table 1.
Twenry patienss presented with cardiovascular symp-
toms, and rour patieacs had onlv 1 new murmur.
All patients underwent comprehensive two-dimen-




VALVULAR HEART OISEASE ASSOCIATED WITH FENFLURAMINE-PHENTERMINE

Laarlet

Figure 4. Photomicrograpn of Jesected Mitral aive from Patient 3.
A low-cower view /elastic-van Gieson stain, <Z8) shows intac: jeaflet and tendinous corc, with an-

casement dy greiiferative placue ‘arrow!.

sional echocardiography. puised- :nd continuous-
wave Doppier imaging. and color-siow examination
iccording 0 previousiv described lechnigues.- i3
Valve morphoiogy was noted OV TWO examiners 0 be
acypicai tor rheumatic. congenitai. or degenerative
lesions. The mitral and sortic valves zxhibired echo-
cardiographic features similar to these sesn in oa-
tienrs wich chronic rheumaric invoivement: aowever,
there was no evidence of valve obstruction. Thicken-
ing and dizstolic doming of the anzesior mitral lear
lez, with preserved mobilicy and chickening. and im-
mobility or the posterior learler were trpical Andings
(Fig. 2). Subvalvular invoivement was characterized
by thickening and shortening of the chordae ten-
dineae, causing tethering of the posterior learler. The
combinacion of abnormalities resuized in malcoapea-
ton and centrai regurgitation. The sortic valve was
characrerized bv thickening ind miid retraczion of
the leatless. With tricuspid-valve invoivement, the
septal leatler was thickened and variabiy dxed to
the seprum. The ancerior learler appeared chickened
and exhibited decreased mobiiity. disstolic doming,
and loss of voapration visible on swo-dimenasiona
imaging. Coior-tlow imaging demonscrated variabie
degrees of regurgitation in all patients. Tiwe echocar-
diographic appearance of the valves was similar in
the medically weated and che surgrezily treated pa-
tients.

Eight patieacs had Doppicer cchoczrdiographic or
catherer evidence or pulmonary hvoerzeasion righg
ventricular svseolic pressure, >30 mm Ha: range, 3
to 93) rthat had not been documenced previously,
Tricuspid regurgitation of moderace or ZIEALCT SEVEr-
Ity Was present in Hve of the cight padears wich pui-
monary hvperension,

1
[ )

DISCTSSION

Fearduramine is 1 svmpachomimezic amine thac
has an anorectic wction mediated through the aczi-
vation of serotonerzic pathways in the brain. Fen-
tluramine promotes the rapid release of seroconin.
iniudics its reuprake, and may have recepror-1gonist
acziviey, ' thus making serotonin more susceprible o
mezabolism and breakdown. The d-isomer of fen-
Huramine, destenruramine, appears o be relatively
selective for the ceatral serotonergic svstem. Phen-
termine is 1 noradrenergic agent. Commonly used
doses of these medications are 20 to 120 mg of fen-
turamine per day and 13.75 to 373 mg of pheater-
mine resin per dav or 13 w0 30 mg of phentermine
hvdrochloride per dav. |

Patients with maiignant carcinoid svndrome have
high levels of circulating serotonin. Associaced car-
diac disease is characterized bv tibropiasia that in-
volves primarily the valvular endoczrdium on the
right side of the heart.!*45 The mechanism of valve
injury in patieats wich carcinoid syndrome has not
bezn determined bur is believed o be seroronin-
mediated. decause such patients have higher circu-
lating levels of seroronin than do their <ounterparts
without cardiac involvement.!Y The predilection for
right-sided vaive disease in carcinoid svndrome is
most likelv related 0 the serotonin-rich blood that
enters the right atrium directly from the liver and
the subseguent partul puimonary Jdeuzradartion ot se-
rotomin. [n our patiears both lef-sided and right-
sided valvular fesions were seen, and multipie valves
were often involved in individual patients.

The pachophysiologic mechanism in patieats with
ergot-alkalowd-induced valve disease has not bezn
established. but the stmilar chemical scructures ot se-
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rotonin. mezhvsergide. and ergotamine mav orovide
a clue® EZrzotamine-inducsd and carcinoid valve
disease are rruc-os-.omg.dly :denrical, with abrotic 2n-
docardial changes.’ The pathological. surgical. and
echocardiograpnic 'c tures of <arcinoid and ergota-
mine-inducad valve disease ire indistnguishable rom
the teatures noted in our patients.

Fenduramine aiters serotonin metabolism in zhe
brain.'* Phenrermine interferss with the puimonary
clearance of serotonin, whichl may explain its associ-
ation with orimarv pulmonary hype:tcnsxon. Al-
though sercronin levels were not measured in our
patients. we postulare that the combination of fen-
ﬂurqmmc and phenrermine may potentiate the er-

€C Or concsnmration or Lu'c.llatmo serotonin and re-
sult in valvuiar injury similar o that seen in patients
with carcinoid syndrome or in those taking ergot
preparations. However, the precise procass by which
this might occur is aot known. No studies examin-
ing the erfect of the combination or ‘enrduramine
ancd phentermine in animals have besn reporzed.
Five or the 24 patients included in chis series were
taking 1 sertraiine or fduoxedne while receiving
fearfuramine-ohentesmine.

This description of patienrs :s limited by the ab-
sence of pathological condrmation in the majority
of cases. Many of the padents continue o be treared
medically and have aot undergone invasive or inrer-
ventional procedures. Consequently, neither direc:
inspeczion nor histopathological evaluation has besn
carried out in most of the patents. Because no pa-
tent had svmpromatic or clinical evidence of cardio-
vascular disease before the initation of therapy with
appetite sUpDressants. no routine pretreatment cho-
cardiographic base-line studies were obtained. Onlv
one patient had had an incidental echocardiographic
study two vears before treatment, and it showed no
abnormalities. In the aggregate, however, these pa-
dents and those who underwent operative interven-
tion had similar clinical and echocardiographic fea-
tures. The mean age ar the initiaton of treatment,
body-mass index, and duration of treatment before
svmptoms developed were similar in the medically
and surgically weated groups.

In the absencs of 1 conwol zroup or a case-con-
trol study. dednitive statements about a true asso-
clation of valvular disease with fenfluramine-phen-
termine therapy cannot be made. However, the
appearance or clinically significant lert-sided regur-
gitant vahvular hearr disease in a popuiaton less than
50 vears old :s rare.’8 Thus. the association of valvu-
lar regurgitation with renfluramine-phentermine treat-
ment is not likely to be due to chance. Moreover, the
unusual echocardiographic morphoiogy of the le-
sions turther diminishes the likelthood of 1 coinci-
dental observation.

o
il

588 199r

August 28,

These cases should zrouse concern thar this com-
bination or apperite suporessanes has important im-
piications rezarding vaivuiar heart disease. Prospec-
ave studies or this association will be required to
validare the possibiiity that this combination of med-
ications may cause vaivular heart disease. The mech-
anism of vaive injury and the requency of the asso-
clation have ver 0 de Jderermuned. Candidates for
renrfuramine-phentermine therapy should be in-
formed about serious doteadal adverse erfecss, in-
cluding puimonary hvpertension and valvular heart
disease.

We are indebred o Pam i 3.5 R D.CS. or identificacion
of stz gacienss. fo feanne 3eare. AN or dara acquisizzan, and o
Jodie Kiemmensen and Ann McCuilough, M.D.. jor isssance in

che gregarazion af il manuscrior.
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