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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 medications. “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 patients 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

R=97%

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 compeny has sent notification of this action to approximately 450,000 physicians

and pharmacists nationwide. The company will also offer an oppartunity 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 aiad Redux. The company also announced a joint effort with the

| Mayo Clinic to initiate a compmhsnsive study to examine the possible association of unusual valvular
disorders with these products. The Mayo 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 phcnﬁcrmine.

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 aftenoon, 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),isa
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) S532-4440

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 by Wyeth-Ayerst
Laboratories, a subsidiary of American Home Products Corp. of
Madison, N.J., which also'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 5£sed 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 valves.
These findings indicate that approximately 30 percent of patients
who were evaluated had abnormal e&hoca:diograms, even though they
had no symptoms. This is a much higherlthan 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 Deputy-cOmmissioner 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 products 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

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
reguested 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-



Page 3, P97-32, Diet Drugs Withdrawn
fenfluramine and dexfenfluramine stress the potential risk to the

/z' 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.
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VALVULAR HEART DISEASE ASSOCIATED WITH FENFLURAMINE-
PHENTERMINE

Heior M. Connculy, M.D., Jack L. Caary, M.D., MicsaeL D. McGaon, M.D., Donalo D. Hensaup, M.D., M.BH.,
Brooks S. Eowanrps, M.D., WiLuam D. Ecwarps, M.D., AND HaRTzZziL V. ScHAFF, M.D. 7

ABSTRACT

Background Fenfluramine and phentermine have
been individually approved as anorectic agents by
the Food and Drug Administration {FDA). When used
in combinaticn the drugs may be just as effective as
either drug aione, with the added advantages of the
need for lower doses of 2ach agent and pernaps few-
er side effects. Although the combination has not
been approved by the FDA, in 1996 the totai numbper
of prescriptions in the United States for fenfluramine
and phentermine exceeded 18 million.

Mezhods We identified valvuiar heart disease in 24
women treated with fenfluramine-phentermine who
had no history of cardiac disease. The women pre-
sented with cardiovascular symptoms or a heart mur-
mur. As increasing numbers of these patients with
similar clinical features were identified, there ap-
peared 10 be an association between these featuras
and fenfluramine-pnentermine therapy.

Results Twenty-four women {mean [=SD] age.
44=8 years) were evaluated 12.3=7.1 months after
the initiation of fenfluramine-phentermine therapy.
Echocardiography demonstrated unusual valvular
morphology and regurgitation in all patients. Both
right-sided and left-sided heart valves were involved.
Eight women also had newly documented pulmo-
nary hypertension. To date, cardiac surgical inter-
vention has been required in five patients. The heart
valves had a glistening white appearancza. Histopath-
ological findings included plague-like 2ncasement of
the leaflets and chordal structures with intact valve
architecture. The histopathological features were iden-
tical to these seen in carcinoid or ergotamine-induced
valve disease.

Conclusions Thesea cases arouse concern that
fenfluramine-phentermine therapy may be associ-
ated with valvular heart disease. Candicates for fen-
fluramine-phentermine therapy should de informed
about serious potantial adverse effects. including
pulmonary hypertension and valvular heart disease.
(N Engt J Med 1997;337:581-8.)

@1997, Massachusetis Medical Society.

ENFLURAMINE and phentermine are pre-
scription medicatons that have been individy
ually approved by the Food and Drug Ad-
ministration -FDA, as appertite suppressants
tor che treatment or obesity. When used in combina-
don they may be just as effecdve as cither drug alone.
with the added advantages of the nezd for lower dos-
es of cach agent, fewer side effecss, and improved pa-
dent olerance.! Even though the FDA has not ap-
proved the use of the combinadon. in 1996 the total
number of prescriptions for fenduramine and phen-
termine in che Uniced Scates exceeded 18 miilion.:

Puimonary hypertension has bezn reported in as-
sociation with treatment with tenruramine’+ or phen-
termine’ alone. The d-isomer of fenduramine. dex-
featluramine. also increases the risk of pulmonary
hypertension,® particularly when patients receive high
doses for more than threz months. These drugs may
cause pulmonary hypertension through the vasocon-
strictor action of serotonin or by altering the de-
poiarization of pulmonary vascular smooth-muscle
membrane.”

Vaivular disease has been reported after exposure
to serotonin-like drugs such as ergotamine and methy-
sergided and with increased serotonin levels associat-
ed with carcinoid disease.*!? Valvular heart disease
has not been reported in patients taking anorectic
agents. We report 24 cases of unusual valvular dis-
ease in patients taking fenfluramine-phentermine.

METHODS

All the patients (Table 1 were identified Jduring the course of
routine evaluation tor vacious clinicai probiems. "No ictempr was

Srom the Dwisions of Cardiovascular Diseases and [ntemal Medicine
“H.M.C.. M.D.M., BS.E.:, Prevennve and Occupanonal Medicine, Eado-
crinoieey, and Intermal Medicine * D.D.H.,, Anacomic Pachology (W.D.E,
1nd Thorcic and Cardiovascuiar Surgery «H.YS.3, Mavo Clinic and Mavo
Foundanon. Rochester. Minn., and che MerieCare Medical Center, Heart
Services, Fargo. N.D. J.L.C.i. Address reprine ~equeses to Dr. Connolly 1t
the Mave Clinic. 200 Firse S¢. SW. Rochester, MN 33905,
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VALVULAR HEART DISEASE ASSOCIATED WITH FENFLURAMINE-PHENTERMINE

TaBLe 1. CONTINUED.

CAADIOVASCULAR FINCINGS

PRESENTATION

Murmur, dysp-
nex

CHF, dyspnea,
murmur

Dyspnea, sdema

CHF, murmur,
dyspnea

Dyspnea

Murmur, dysp-
nea, edema

Dvspnea
CHF

Dyspnea

Murmur, palpita-
dons

Murmur, sdema

Murmur
Murmur, sdema

Murmur, ede-
ma, dvspaca

Murmur

Murmur, cdema

Palpitations
Murmur
Supravenericular
tachycardia
Dyspnea
Murmur
Chest pain
Murmur, dysp-
nea, edema
Palpitadons.
chest pain

ECHOCARDIOGRAPHY

Severe MR, thickened MV

Severe AR and MR: moderace TR;
EF, 40%

Severe MR, moderate AR

RVSP, 75 mm Hg; severs MR

RVSP, 32 mm Hg; severe MR

Moderate AR and TR, severs MR

RVSP, 7+ mm Hg; moderate 3R
Severe TR and MR: modemate AR:

RVSP, 7’3 mm Hg; EF, 65%
Moderare MR: RVSP, 60 mm Hg
Moderate AR, miid MR

Modezate AR: severs MR and TR;
RVSP, 72 mm Hyg

Moderace MR: miid AR and TR;
RVSP, 23 mm Hg; normal =F

Moderate MR. TR, and AR: RVSP,
34 mm Hyg; normal EF

Severe MR; moderare AR and TR:
RVSP, 93 mm Hg )

Moderate AR: mild MR: EF, 75%

Moderate AR, TR, and MR: EF,
63%

Moderate AR: miid MR: EF, 70%

Moderate AR, mild MR and TR

Mild MR and TR. normal lert
venuicle

Moderaze AR: EF, 66%
Mild MR, AR, and TR
Mild MR, TR, and AR: normal EF

Severe AR and MR: RVSD,
+3 mm Hg

Mild AR

CARDIAC
CATHETERIZATION

Severe MR, normal cor-
onary arteries

Severe AR and MR;
PAP, 55/3]1 mm Hg

Severe MR; normal cor-
onary arteries; PAD,
35/16 mm Hg

Normal coronary arteries

Moderate MR; EF, 30%

Not done

PAP. 75/30 mm Hg
Not done

Nort done
Nort done

_Naot done

Not done

Not done

Not done

Not done
Not done

Nor done
Not donc
Not done

Nort done
Nor done
Not done
Not done

Not done

PROCEDURE

SURGERY
MICROSCOMCAL
GROSS PATHOLOGICAL PATHOLOGICAL
FINDINGS FINDINGS

Glistening white, chick- NA
ened, tethered leaflers

No chordal ruprure
aor flail segment; -
leafler aortic valve

No prolapse or chordal
rupture

Distnctly unusual; poste- NA
rior leader thickened,
techered

Glistening white, thick-
ened leaflers and
chordae

“Stuck-on™ appear-
ance of piaque on
leaflerst

“Stuck-on” appear-
ance of plaque on
leadetst

“Stuck-on™ appear-
ance of plaque on
leardesst

*MR denotes mitral regurgitation. MV mital valve, NA not avaiizble, CHE
EF cjecdon fraction, PAP pulmonary-artesy pressure,
and SEM systolic ¢jection murmur.

tBody-mass index is the weighr in kilograms divided Sv the square of the heidhe in meters.

$“Stuck-on” refers o the fact zhar the valve archicecsure was incacr.

.
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congestive heart failure, AR iortic regurgitation, TR tricuspid regurgication,
AVR sordc-valve replacement, MVR mitral-valve replacement, RVSD right venaicular systolic pressure,
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The New England Journal of Medicine

TasLe 1. CLINICAL Cx-i.wc'xjsmsncs 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 em mg/day mo
1 41/F 108 163 39.7 None Normat 48 120 25
2 +#/F 91 160 35.3 Lisinopril, conjugated Normal 30 60 12
esgogens, theophvlline
3 48/F 33 157 34.5  Sermiline, Nommal 30 60 .9
hydrochlorothiazide
4 32/F 69 138 37.6 Fluoxetne Normal 15 40 12
3 49/F 96 158 38.5 Normipryline, propyithio- Normal 30 60 11
uracil
[ ]
6 51/F 133 153 36.8 Conjugated esrogens, med-  Nommal 30 60 7
roxyprogesterone ace-
rate. hvdrochiorothia-
Zide-benazeoril
7 +4/F 83 167 30.3 None Normal 60 220 12
8 +1/F 100 161 38.6 None Normal 15 60 6
9 30/F 92 153 369 None * Norma 30 10 4
10 30/F 34 152 36.+ Nonc Normal 15 40 6
11 42/F 67 150 2983 Bronchodilators Normat 30 60 1
12 +1/F 124 157 50.3 Serualine Normal 30 40 6
13 48/F 93 158 37.3 None Normal 30 20 15
14 34/F 152 163 37.2 None 1/6 SEM 30 60 13
15 33/F 91 157 36.9 None Normal 30 40 14
16 63/F 68 133 29.0 Fluoxcane Normal 30 60 8
17 38/F 101 163 37.1 None Normal 30 40 6
13 43/F 78 150 34.7 None Normal 30 20 28
19 56/F 62 150 27.6 None Normal 30 40 17
20 44/F 98 163 36.0 None Normal 30 40 17
21 41/F 94 162 35.8 Scrmaline 1/6 SEM 30 40 7
22 33/F 122 170 42.2 None Normal 30 40 2
23 30/F 70 165 25.7 None Normal 30 60 20
24 38/F NA Na NA  None Nommal 30 40 +
Mean =SD =8 96=23.1 159=38 379=79 30.8=8.5 36.3=40.7 11=69
582 - Augusc 28, 1997
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The New Eagland Journal or Medicine

made o idenud fatients by reviewing dara bases, conducting

cross-index searches or DJEILHE dies. or SOIlCAtlno eDOrts or sus- -

peczed fases irom ciinical sractices. As INCTeIsINg Tumeess of oa-
uents were dentifed with simiiar Slinrcal fszrures. 1 sercaived is-
s0ciaton Serwesn these fsarures and Drevious Or Current use or
fenziuramine-onentarmune evoived. The serendipitous connection
detween hese individual cases was identified a5 4 ~esuit of sorm-

muriction among several phvsicians Seginmung i May 1996,

May 1996

In May 1996. Pavens | underwent migal-vaive reparr at he
Mavo Clinic for the rearment of severe muerai regurgitation.
Intaoperanvely, the vaive was noted o have a z:xstcnmo white
ppearanes. suggsstng srgoamine-induced vaivuiar imury s oo-
served :n previous canenrs.? but the patient had 30 Aistory o er
gotamine ingestion

July 1896

In Juiv 1996. Pzcient 1 was evaluaced bv anocher physician for
severz sympromatic ricuspid cegurgiration. E:nocarcxogr:om-
confirmed severe Ticuspid regurgitation and :shickeaing of che
vaive iearless. These dndings were similar to those seen in patencs
with carcinoid or srgomamine-inducsd vaive disease. A ! ..1s:cr'. was
oog.‘mc indicating ‘enfuramine-ohentermine use sor 13 month
unm . monzh besore mitral-vaive surgerv. A I4-ijour '.mm.rj.

-hvdroxvindoieacezic acid value was aormai.

January 1997

In januarv 1997, 1 woman i Padent ™ with ouimonary ay| per-
tensian was evaluated at the Mavo Clinic. and :c:zoc:.rcxoszmonv
demonstrated chickened aortc-vaive iearlets and zortc regureita-
gon. An ‘cnoca:moznm obuined two vears previously - \'cnic"'
1o abnormaiities. The padent had caken Ac'zﬂummmc—oncnr
mine “or one vear Selfore the more recsar 2chocardiographic =x-
aminacion.

Also in January 1997, a physician Fom MeritCare Medical Car
ter { Fergo, N.D.) gcnrac::d the Mayo Clinic and inquire€ wheti-
er ters was a recognized association berwesn dier medications
and vaivuiar hears disease. The inguiry was precipitated by the
physician’s awareness chat his cc’xoc:rdxozrmmc sonographers had
idendified a cohort or 12 padents ¢ Pan:-m» 2.3.6.and 10 through
18) with valvuiar hears disease who had a pccuhar valvular mor-

Ser review of the patients’ records revealed thar all
22 patents aad caken fer arurzmine-phentermine. The patents’
reedres and senocardiograms were sent © the Mavo Clinic. The
schocardiograms \.xsc;oscc vaive lesions very similar <o those not-

<d in Mamenss | znd . Excised vaive tissue was obeained from owo
patenss - Pazents 2 and 3:. ind siides prepared with elasdc—van
Gicson stain wers reviewed 5v 1 cardiac pathoiogist. Histopatho-

‘ogiczi sxaminzzion reveaied f=atures identcal o those of ergot-
mine-inducsd :nd carcinoid vaive disease.

March 1997

in March 1997, 1 surgeon at she Mavo Clinic was conracred by
one or zis zan=acs Patient +: who had undergone mirral-valve
ceoarr in 1996, The oartent :arormed him chac she had aortic re-
FUIZIATION ind 2uimonary avpertznsion. A review of the surgical
records showsed thag the appearance of the valve was axstmctlv un-
Istai and not zansistent With 2 nistory of rheumacic eart disease.
Turtner inquis sev "..lc:l that the padent had taken fanrjuramine-
Phentermine ‘or 12 monchs berore mitmal-vaive € surgery.

Also ia Marzz 1991 vaive dssue {rom 1 cardiac surgical sadent
* Pauent 31 ocerated on at another instituzion was received ov the
Mavo Clinic or 2 :a:noxoz:c_x ocinion. The morvnolovxc fea-
Turss of the axoianted o :mc ‘Fig. 1} were idendeai w0 .nosc or.
caives fom 2amezns |oand 4 oac che time of surgical inspecz
Gross patnoicg:zal fearurss inciuded thickening of the ‘c:mc:s and
chorcas and 2 "vhite zppearance, The | histoparnoiogical
reazures were rzical to chese in Dzuencs 2 and 3. Padent 5 had

fenrluramine-ohentermine for 11 months.

Sez2n mezred w

April 1997

in Aur‘f 1997 z sadent : Patient $) with 1 six-month history of
fenfuramune-chentarmine use was evaluated for dyspnea by a
\I..\o Clinic c2rdioiogist consuiting in another ciry. Muitivalvular
cart disease and puimonary 1\'uc'rc1sion were identdfied. The
carciologist. unaware of the previous cases, asked a colleague
whesher iie knew of an association berwesn fenfluramine-phen-
::::-..:n: therapv and valvular hearr disease. Ecnoc..mxozmunv re-
vezied valvuiar Torpnology similar w0 that noted in the other pa-
tiens.
Seven other ;adents (Patiencs 9 and 19 through 24 with sim-
ilar dlinical histories and echocardiographic rmdmzs were idend-
fied during clinicai evaluadons ar MeritCare Medical Canter from

January througn Aprii 1997,

Figure 1. Explanted Mitral Vaive from Patient 3, Demonstrating Glistening White Leaflets and Chordae with Mild-to-

Moderate lrregular but Diffuse Thickening.

584 - August 28. 1997




VALVULAR HEART DISEASE ASSOCIATED WITH FENFLURAMINE-PHENTERMINE

CASE REPORTS

Patient 1

Davent 1 owas 1 +l-vear-did woman  bodv-mass index lthe
weight :n lograms divided by the square of the height in meress;
Sefore sreazment With ippesite suppressanes. 39.7% who was r2-
ferred w0 e Mayo Clinic for mizi-vaive surgerv thres moncis
ifter 1 5VSTOiC Tummur vas drst aoted. She had tzken ‘ea-
flurarmne-shentermine - fentdursmne. 40 mg iree dmes ger day.
and pnenrermine hydrochionde. 16 mg dhree wmes per day' for
23 months. Themapy had dezn discontinued Jne moath befors
cardiac surgerv because of he reported porendially carastrophic
catecholamune-depiening esfect or fenduramine.! Echocardiogra-
phy and :arcizc catnererizanion condrmed the presence of severs
mueral regurgicadon.

During micrat-vaive repair. unusual morphologic feacures wers
noted: the zosterior and intesior leatlets were sechersd. and the
chordae weze shortened. The vaive was giistening white, had no
rieumartic caicidcarion or veilowish discoioranion. ind sesembied
vajves arfeczed Dy ergoc aikaioid derivadves.t The padent had set
used ergot creparations. [ntraoperative wansesopnageal schocar-
diograpny demonstrated severs mirral regurgiracion Fig. 2) and
miid :ricuspid regurgitation.

Arter nospiwi discharge. svmpromatic wricuspid valve regurgics-
tion developed. Zehocardiograpny demonswaied thar the micsi
vaive repair "vas inract without regurgitation. The Tieuspid vaive
was chuckened ind faiied o coapt: icuspid ragurgitanon was se-
vers. With medicai management. symproms of nignt venmicuiar
fatiure improved desprte the persistencs of severs Ticuspid regur-
gitation.

Patient 2

Panient 2 was a +4-vear-oid woman - prer=zunent body-mass
ncex. 33.3% who was weated with ‘eafdummine-pnencermine
ttearluramine. 20 mg three rimes Jaiiy, and phentermine. 30 mg
per day! for one vear before dvspnea ind 1 leart murmur wess
noted. Echoczrdiography demonstrated thickened sorde. mitrai.
and tricuspid waives with regurgitation. Beczuse or progressive
svmproms. mumzi-valve and aorme-vaive repiacament ind micus-
pid-valve repair were performed at MericCare Medicai Cenesr six
months ircer eaturamine-phentermine therzpy was stopped.
Histopathoiogical examination of the reseczed mirmai vaive dem-

onstraced iAtact vaive architestire, with 1 piaque-like rocess thar
exzended diong the lzarier surtsess ind encased the hordae ten-
dineze - Fig. 3i. Lzsions on the zormc valve were simiiar but less

IXILnsive.

Patient 3

Patient 3 was 1 +8-vear-old woman prezrearmens body-mass
index, 3+.37 with zo orevious cardiac disease who was weared
with enduramine~phentermine ¢ Searluramine. 20 mz thres dmes
daiiy. and phentermune, 30 mg per dav: tor nine monzas. Themapy
was disconrinued When 1 murmur vas noted. and svmproms of
edema and dreathicssness were reported. Ar schocardiography,
the migei vaive was zhickened ind seversiy regurzizmnr. Three
monzis {ater. the jadent undervent mitrai-viive sesiacement at
MenzCare Mediczt Canter for sympromatic micai ~ezurgitton.
Histopathoiogical sxaminaton demonsmared intacs waive archi-
wecure and ciaque ‘eslons Of Jpparsnt MVORCreoiasts in an
abundane sxuracsiluiar mawix of Zivcosaminogiveans =nd coilagen
tFig. i

Patient 6

Patiear 6 was a3 Il-vear-oid woman ‘prewsatmen: Sody-mass
incex. 36.3) with nermal dncings on cardiac :xam:nzdon who
Wwas Teated Wvith fendumamine-shenzernine - fenflurmmine. 20%mg
thres ames daily, anc 2nentermine. 30 mg per day in Zivided dos-

2g.. Seven months <

T tDis rssoment was initiarec. Ivspnea and
2dema developed ind 1 new Turmur was Rotef. Lansthoracic
ind Tansesopnagesi :chocardiograghy at MericCare Medicai Cen-
2r demonsuated enzd vaives with £z M ssgurgitaton
and moderzee 10rae-vaive ind Ticuspid-vaive regurzz=cion. Fen-
duramine-ohentermine therapy was discongnued. ind medical
therzpy for heart wijure was instirurzd. Echocardicgrapny per-
formed chres mons later demonstared minimal improvement
in the vaivuiar disezse. The patient contnues o Se observed
medicaily and has persistent symproms of dyscnea.

Patient 7

Patienc 7 was a ++-vezr-old woman who began mczi
Juramine-phentermine or 2 presrsazment bHody-mass index of
30.3. Two vears eariier. echocardiography had revezied normal
vaives. The ‘nidal dose was 80 mg or ‘enduramine ser day in di-

vided doses and 30 mg of pheatermine per dav. Under medical

ing fen-

Figure 2. Intracperative Transesophageal Echocardiograms in Patient 1.
The image on the left shows a thickened mitrai valve (MV) during diastole. With the addition of calor flow, the image 2n the right
demonstrates severe mitral regurgitation (MR) during systoie. LA denotes left atrium, and LV left ventricia.
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Figure 3. Photomicrogracns of Resected Mitral Vaive from Patient 2.

In Panel A, a low-power view {elastic-van Gieson stain. <36) shows intact valve architecture with
“stuck-on” placues (arrcwsi. In Panel 3. a high-power view ‘hematoxylin and 2osin, x360) shows pro-
liferative myeficreoiasts in an atundant extraceliuiar matrix.

direction, the dailv doses were zradu
tentluramine and 60 myg or phe

Twelve months arter enrura
inidaced, dyspnea developed on
onstrated 1 thickened triicarer 1ors
giaation. Pulmonary-artery syscoiic pressure meast
cathererization was 75 mm Hgo T Wwntowan
phencermine was discontinued.

“merezsed 0 220 mg of

TlNe TrIiiment was
Socirdiogrzony dem-

vaive with moderate regur-

Tllal

RESULTS

Table 1 summarizes the clinical features of the pa-
tients. Except for svstemic hvpertension. all or the
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patients were thought to be free of cardiovascular
disease at the onset of weight-reduction therapy. The
phvsicians ‘'who prescribed the anorectic agents for
the patients were not the ones who evaluated the car-
diovascular changes. The patients were evaluaced a
mean =SD:or 12.3=71 months after the inidation
of rearduramine-phentermine treatment. The actual
duracions or drug therapy are shown in Table L.
Tivenry patients presented with cardiovascular symp-
toms, and four patiears had only a new murmur.

All patienrs underwent comprehensive two-dimen-




VALVULAR HEART DISEASE ASSOCIATED WITH FENFLURAMINE-PHENTERMINE

Leaflet

Figure 4. Photomicrograpn of Resectad Mitral Vaive from Patient 3.
A low-power view felastic-van Gieson stain, <26} shows intac? leaflet and tendincus cord, with an-

casement by proiiferative plaque {arrowi.

sionai echocardiography. puised- and vontinuous-
wave Doppier imaging, ind color-tlow c\:amin.lrion
agcordmv 0 prev 1ouslv described rechniques.:
Valve morphoiogy was noted bV two examiness o bc
arvpical tor -hcumnm LOHOC!'HEJI or Jdegenerative
lesions. The mitral and sortic valves exhibiced echo-
cardiographic fearures similar to those seen in Di-
tients wich chronic rheumadic involvement: however,
there was no evidence of valve obstruction. Thicken-
ing and dizstolic doming of the anterior micral lear-
lcr with preserved mobllm and thickening, and im-
mobility of the posterior leatler were r vpical findings
{Fig. "' Subvalvular involvement was characrerized
bv thich kening and shortening of the chordae ten-
dineae, causing tethering of the posterior leatler. The
combination of sbnormalities resulted in malcoapea-
tion and cenrai regurgitation. The aortic valve was
characzerized by chicl Kening and mild retraction of
the leaflers. With tricuspid-valve involvement, the
sepral leatler was thickened and variably tixed to
the septum. The anterior leadler appeared chickened
and exhibited decreased mobiiity, diaszolic doming,
and loss of coapration visible on two-dimeasional
imaging. Color- How i imaging demonswated variabie
dc'rrc:cs of rezurgitarion in al padents. The echocar-
le!ZI':thlL appezrance of the valves was similar in
the mcuullv weated and cthe surgicaily trested pa-
tients.

Eighr patieats had Doppler echocardiographic or
cathezer evidence ot pulmonary hyperzeasion :right
ventricular svstolic pressure, >350 mm Hy; range, 32
to 93) chat had not been documeaced prev xousl\
TﬂLUSpld regurgitation of moderate or greater sever-
Ity was present in five of the cighe patiears with pul-
monary hvpertension.

DISCUSSION

Fearluramine is a sv: mpathomimetic amine that
hCLS an anorectic aczion mediared through the acti-
vatiod of serotonergic pathways in the brain. Fen-
Huramine promores the rapid release of serotonin.
inhibics its rupt.d\c. and may have recepror-agonist
acuvicy,'* thus making serotonin more susccpnolc to

mezabolism and breakdown. The d-isomer of ten-
tluramine, dexfentfluramine, appears to be refatively
selective ror the cencral serotonergic svstem. Phen-
termine is 1 noradrenergic agent. Commonlv used
doses of these medications are 20 o 120 myg of ten-
tluramine per dav and 18.75 to 373 mg of phenrer-
mine resin per day or 13 to 30 mg of phcntcrmmc
hvdrochloride per day. -

Patients wich mah«rnanc carcinoid syndrome have
high levels of uru.limno serotonin. Associated car-
dize disease is characterized by tibroplasia that in-
volves primarily the valvular endocardium on the
right side of the heart.!'®t5 The mechanism of valve
injury in patients wich carcinoid syndrome has not
been determined but is believed to be seroronin-
mediared, because such patients have higher circu-
lating levels of serotonin than do their COUNCErparts
without cardiac involvemeac.!® The predilection for
right-sided valve disease in carcinoid syndrome is
most likely celated to the serotonin- -rich blood that
enters the right atrium directly trom the liver and
the 5ubscqucnt partial pulmonary dezradarion of se-
rotonin. [n our patients boch lett-sided and right-
sided valvular fesions were seen, and multiple valves
were often involved in individual patlcnts

The pathophysiologic mechanism in patients with

ergot- alkaloid-induced valve discase has not been
csmblxah;d. but the similar chemical scructures of se-
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rotonin. fnc'h\'scrgidc and ergotamine mav provide
a clue.i¢ Ergoramine-induced and carcinoid valve

disease are 'mcroscomc:dl\ idenrical, with dbrortic 2n- -

docardial changes. The pathologicai. surgical, and
echocardiographic features or carcinoid and ergorta-
mine-inducsd valve disease are indistinguishable Tom
the fearures noted in our patients..

Fenrluramine aiters serotonin merabolism in the
brain.** Phentermine inrerrerss with the pulmonary
clearance or serotonin, which may ex pl:nn its associ-
ation with primarv pulmonarv hy“pcrtcnsxon. Al-
though serotonin ievels were not measured in our
patients, we postulate that the combinaton of fen-
fluramine and phentermine may potentiate the er-
fect or concenmation of circularing serotonin and re-
sult in valvular injury similar to that seen in patieats
with carcinoid svndrome or in those taking ergort
preparations. However, the precise process by which
this might occur is not known. No studies examin-
ing the erfect of the combinatdon of Zenfluramine
and phentermine in animals have be2a reported.
Five of the 24 patents included in this series were
taking either sertraiine or fuoxetine whiie receiving
fenfluramine-phenrermine.

This description of padents is limited by the ab-
sence of pathological conrrmaction in the majority
of cases. Many of the padents continue to be treated
medically and have not undergone invasive or inter-
ventuonal procedures. Conscqucnd_v, neither direct
inspection nor histopathological evaluation has been
carried out in most of the patents. Because no pa-
tient had sympromartic or clinical evidence of cardio-
vascular disease before the initation of therapy with
appetite SUPDressants, no routine pretreatment echo-
cardiographic base-line studies were obrained. Only
one patient had had an incidental echocardiographic
study two vears before treatment, and it showed no
abnormalities. In the aggregare, however, these pa-
dents and those who underwent operative interven-
tion had similar clinical and echocardiographic fea-
tures. The mean age at the initiation of teatment,
body-mass index, and duration of treatment before
svmptoms developed were similar in the medically
and surgically weated groups.

In the absence of a control group or a case-con-
trol study. dednitive statements abour a true asso-
ciation of valvular disease with fenfluramine-phen-
termine therapy cannot be made. However, the
appearance of ghmc:xllv significant lert-sided regur-
gitanc valvular heart disease in a population less than
aO vears old is rare.'8 Thus, the association of valvu-
lar regurgitation with fenfluramine-phentermine weat-
ment is not likely to be due to chance. Moreover, the
unusual echocardiographic morphology of the le-
sions further diminishes the likelihood of a coinci-
denral observation.
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These cases should irouse concern that this com-
bination of appertite suppressants has important im-
piications regarding vaivular heart disease. Prospec-
tve studies of this association will be required to
validare the possibiiiry that this combination of med-
ications may cause vaivular heart disease. The mech-
anism or valve injury and che Tequency of the assc-
ciation have ver 0 be derermined. Candidates for
renfluramine-phentermine therapv should be in-
formed abour serious poreatial adverse erfecss, in-
cluding puimonary hvpertension and valbvuiar heart
dJSCIlSC.

We are indesred w0 Pam Rarf;, 3.5.. R.O.CS., for :densificarion
ar she sacients, 2o Jeanne Bears, R.N.. or iara cawisizion, and o
Juiie Kiemmensen and Ann McCullongn. M.D., for asisance in

e grevarazion of the nansscrior.
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FDA ANNOUNCES WITHDRAWAL OF FENFLURAMINE AND DEXFENFLURAMINE
il 418 -cCr A2 3Gy -0/
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 by Wyeth-Ayerst Laboratories, a subsidiary
of American Home Products Corp. of Madison. N.J., which also manufactures and markets
fenfluramine under the brand name Pondimin. Both companies have agreed to voluntarily 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 valves. These
findings indicate that approximately 30 percent of patients who were evaluated had abnormal
echocardiograms, even though they had no symptoms. This is a much higher than expected
percentage of abnormal test results.

_ “These findings call for prompt action,” said Michael A. Friedman, M.D., the Lead Deputy
Commissioner 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
products 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 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 fenfluramine and dexfenfluramine stress
the potential risk to the heart in the drugs’ labeling and patient package inserts. FDA continues to

http://www.fda.gov/cder/news/fenphenpr813597.htm 3/27/98
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receive reports of cardiac valvular disease in persons who have taken these drugs.
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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 by Wyeth-Ayerst Laboratories, a subsidiary
of American Home Products Corp. of Madison, N.J., which also manufactures and markets
fenfluramine under the brand name Pondimin. Both companies have agreed to voluntarily 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 valves. These
findings indicate that approximately 30 percent of patients who were evaluated had abnormal

echocardiograms, even though they had no symptoms. This is a much higher than expected

percentage of abnormal test results.

“These findings call for prompt action,” said Michael A. Friedman, M.D., the Lead Deputy
Commissioner 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
products should contact their doctors to discuss their treatment.

‘Fhese new findings suggest fenfluramine and dexfenfluramine are the likely cause of heart valve
problems of the type that prompted FDAs two earlier warnings concerning “fen-phen,” a
combination of fenfluramine and phentermine. “Fen-phen” has been 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 fenfluramine and dexfenfluramine stress
the potential risk to the heart in the drugs” labeling and patient package inserts. FDA continues to

http://www.fda.gov/cder/news/fenphenpr81597.htm
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receive reports of cardiac valvular disease in persons who have taken these drugs.
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