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BSTRACT

 

Background

 

Fenfluramine and phentermine have
been individually approved as anorectic agents by
the Food and Drug Administration (FDA). When used
in combination the drugs may be just as effective as
either drug alone, with the added advantages of the
need for lower doses of each agent and perhaps few-
er side effects. Although the combination has not
been approved by the FDA, in 1996 the total number
of prescriptions in the United States for fenfluramine
and phentermine exceeded 18 million.

 

Methods

 

We identified valvular 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 to be an association between these features
and fenfluramine–phentermine 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 appearance. Histopath-
ological findings included plaque-like encasement of
the leaflets and chordal structures with intact valve
architecture. The histopathological features were iden-
tical to those seen in carcinoid or ergotamine-induced
valve disease.

 

Conclusions

 

These cases arouse concern that
fenfluramine–phentermine therapy may be associ-
ated with valvular heart disease. Candidates for fen-
fluramine–phentermine therapy should be informed
about serious potential adverse effects, including
pulmonary hypertension and valvular heart disease.
(N Engl J Med 1997;337:581-8.)
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ENFLURAMINE and phentermine are pre-
scription medications that have been individ-
ually approved by the Food and Drug Ad-
ministration (FDA) as appetite suppressants

for the treatment of obesity. When used in combina-
tion they may be just as effective as either drug alone,
with the added advantages of the need for lower dos-
es of each agent, fewer side effects, and improved pa-
tient tolerance.

 

1

 

 Even though the FDA has not ap-
proved the use of the combination, in 1996 the total
number of prescriptions for fenfluramine and phen-
termine in the United States exceeded 18 million.

 

2

 

 
Pulmonary hypertension has been reported in as-

sociation with treatment with fenfluramine

 

3,4

 

 or phen-
termine

 

5

 

 alone. The 

 

d

 

-isomer of fenfluramine, dex-
fenfluramine, also increases the risk of pulmonary
hypertension,

 

6

 

 particularly when patients receive high
doses for more than three months. These drugs may
cause pulmonary hypertension through the vasocon-
strictor action of serotonin or by altering the de-
polarization of pulmonary vascular smooth-muscle
membrane.

 

7

 

 
Valvular disease has been reported after exposure

to serotonin-like drugs such as ergotamine and methy-
sergide

 

8

 

 and with increased serotonin levels associat-
ed with carcinoid disease.

 

9,10

 

 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 during the course of
routine evaluation for various clinical problems. No attempt was

F
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 1.

 

 C

 

LINICAL

 

 C

 

HARACTERISTICS

 

 

 

OF

 

 

 

THE

 

 P

 

ATIENTS

 

.*

 

P

 

ATIENT

 

 N

 

O

 

. A

 

GE

 

 (

 

YR

 

)/S

 

EX

 

B

 

EFORE

 

 A

 

PPETITE

 

 S

 

UPPRESSANTS

 

A

 

PPETITE

 

 S

 

UPPRESSANTS

 

WEIGHT HEIGHT

BODY

 

-

 

MASS

INDEX

 

†

 

MEDICATIONS

CARDIO

 

-

 

VASCULAR

EXAMINATION

MAXIMAL

 

 

 

DOSE

OF

 

 

 

PHEN

 

-

 

TERMINE

MAXIMAL

 

 

 

DOSE

 

 

 

OF

 

 

 

FENFLUR

 

-

 

AMINE

DURATION

OF

 

 

 

THERAPY

 

kg cm mg/day mo

 

1 41/F 108 165 39.7 None Normal 48 120 25

2 44/F 91 160 35.5 Lisinopril, conjugated 
estrogens, theophylline

Normal 30 60 12

3 48/F 85 157 34.5 Sertraline, 
hydrochlorothiazide

Normal 30 60 9

4 52/F 69 158 27.6 Fluoxetine Normal 15 40 12

5 49/F 96 158 38.5 Nortriptyline, propylthio-
uracil

Normal 30 60 11

6 51/F 133 153 56.8 Conjugated estrogens, med-
roxyprogesterone ace-
tate, hydrochlorothia-
zide–benazepril

Normal 30 60 7

7 44/F 85 167 30.5 None Normal 60 220 12

8 41/F 100 161 38.6 None Normal 15 60 6

9 50/F 92 158 36.9 None Normal 30 40 4

10 50/F 84 152 36.4 None Normal 15 40 6

11 42/F 67 150 29.8 Bronchodilators Normal 30 60 1

12 41/F 124 157 50.3 Sertraline Normal 30 40 6

13 48/F 93 158 37.3 None Normal 30 20 15

14 34/F 152 163 57.2 None 1/6 SEM 30 60 15

15 35/F 91 157 36.9 None Normal 30 40 14

16 63/F 68 153 29.0 Fluoxetine Normal 30 60 8

17 38/F 101 165 37.1 None Normal 30 40 6

18 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 98 165 36.0 None Normal 30 40 17

21 41/F 94 162 35.8 Sertraline 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 Normal 30 40 4

Mean 

 

�

 

SD 44

 

�

 

8 96

 

�

 

22.1 159

 

�

 

5.8 37.9

 

�

 

7.9 30.8

 

�

 

8.5 56.5

 

�

 

40.7 11

 

�

 

6.9
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*MR denotes mitral regurgitation, MV mitral valve, NA not available, CHF congestive heart failure, AR aortic regurgitation, TR tricuspid regurgitation,
EF ejection fraction, PAP pulmonary-artery pressure, AVR aortic-valve replacement, MVR mitral-valve replacement, RVSP right ventricular systolic pressure,
and SEM systolic ejection murmur.

†Body-mass index is the weight in kilograms divided by the square of the height in meters.

‡“Stuck-on” refers to the fact that the valve architecture was intact.

 

T

 

ABLE

 

 1.

 

 C

 

ONTINUED

 

.

 

C

 

ARDIOVASCULAR

 

 F

 

INDINGS

 

S

 

URGERY

 

PRESENTATION ECHOCARDIOGRAPHY

CARDIAC

 

 

 

CATHETERIZATION PROCEDURE

GROSS

 

 

 

PATHOLOGICAL

 

 

 

FINDINGS

MICROSCOPICAL

PATHOLOGICAL

FINDINGS

 

Murmur, dysp-
nea

Severe MR, thickened MV Severe MR, normal cor-
onary arteries

MV repair Glistening white, thick-
ened, tethered leaflets

NA

CHF, dyspnea, 
murmur

Severe AR and MR; moderate TR; 
EF, 40%

Severe AR and MR; 
PAP, 55/31 mm Hg

AVR, MVR, 
tricuspid-
valve repair

No chordal rupture 
or flail segment; tri-
leaflet aortic valve

“Stuck-on” appear-
ance of plaque on 
leaflets‡

Dyspnea, edema Severe MR, moderate AR Severe MR; normal cor-
onary arteries; PAP, 
35/16 mm Hg

MVR No prolapse or chordal 
rupture

“Stuck-on” appear-
ance of plaque on 
leaflets‡

CHF, murmur, 
dyspnea

RVSP, 75 mm Hg; severe MR Normal coronary arteries MV repair Distinctly unusual; poste-
rior leaflet thickened, 
tethered

NA

Dyspnea RVSP, 52 mm Hg; severe MR Moderate MR; EF, 50% MVR Glistening white, thick-
ened leaflets and 
chordae

“Stuck-on” appear-
ance of plaque on 
leaflets‡

Murmur, dysp-
nea, edema

Moderate AR and TR, severe MR Not done

Dyspnea RVSP, 74 mm Hg; moderate AR PAP, 75/30 mm Hg

CHF Severe TR and MR; moderate AR; 
RVSP, 75 mm Hg; EF, 65%

Not done

Dyspnea Moderate MR; RVSP, 60 mm Hg Not done

Murmur, palpita-
tions

Moderate AR, mild MR Not done

Murmur, edema Moderate AR; severe MR and TR; 
RVSP, 72 mm Hg

Not done

Murmur Moderate MR; mild AR and TR; 
RVSP, 23 mm Hg; normal EF

Not done

Murmur, edema Moderate MR, TR, and AR; RVSP, 
54 mm Hg; normal EF

Not done

Murmur, ede-
ma, dyspnea

Severe MR; moderate AR and TR; 
RVSP, 93 mm Hg

Not done

Murmur Moderate AR; mild MR; EF, 75% Not done

Murmur, edema Moderate AR, TR, and MR; EF, 
65%

Not done

Palpitations Moderate AR; mild MR; EF, 70% Not done

Murmur Moderate AR, mild MR and TR Not done

Supraventricular 
tachycardia

Mild MR and TR, normal left 
ventricle

Not done

Dyspnea Moderate AR; EF, 66% Not done

Murmur Mild MR, AR, and TR Not done

Chest pain Mild MR, TR, and AR; normal EF Not done

Murmur, dysp-
nea, edema

Severe AR and MR; RVSP, 
45 mm Hg

Not done

Palpitations, 
chest pain

Mild AR Not done
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made to identify patients by reviewing data bases, conducting
cross-index searches of patient files, or soliciting reports of sus-
pected cases from clinical practices. As increasing numbers of pa-
tients were identified with similar clinical features, a perceived as-
sociation between these features and previous or current use of
fenfluramine–phentermine evolved. The serendipitous connection
between these individual cases was identified as a result of com-
munication among several physicians beginning in May 1996.

 

May 1996

 

In May 1996, Patient 1 underwent mitral-valve repair at the
Mayo Clinic for the treatment of severe mitral regurgitation.
Intraoperatively, the valve was noted to have a glistening white
appearance, suggesting ergotamine-induced valvular injury as ob-
served in previous patients,

 

8

 

 but the patient had no history of er-
gotamine ingestion.

 

July 1996

 

In July 1996, Patient 1 was evaluated by another physician for
severe symptomatic tricuspid regurgitation. Echocardiography
confirmed severe tricuspid regurgitation and thickening of the
valve leaflets. These findings were similar to those seen in patients
with carcinoid or ergotamine-induced valve disease. A history was
obtained indicating fenfluramine–phentermine use for 25 months
until 1 month before mitral-valve surgery. A 24-hour urinary
5-hydroxyindoleacetic acid value was normal.

 

January 1997

 

In January 1997, a woman (Patient 7) with pulmonary hyper-
tension was evaluated at the Mayo Clinic, and echocardiography
demonstrated thickened aortic-valve leaflets and aortic regurgita-
tion. An echocardiogram obtained two years previously revealed
no abnormalities. The patient had taken fenfluramine–phenter-
mine for one year before the more recent echocardiographic ex-
amination.

Also in January 1997, a physician from MeritCare Medical Cen-
ter (Fargo, N.D.) contacted the Mayo Clinic and inquired wheth-
er there was a recognized association between diet medications
and valvular heart disease. The inquiry was precipitated by the
physician’s awareness that his echocardiographic sonographers had
identified a cohort of 12 patients (Patients 2, 3, 6, and 10 through
18) with valvular heart disease who had a peculiar valvular mor-

phology. A further review of the patients’ records revealed that all
12 patients had taken fenfluramine–phentermine. The patients’
records and echocardiograms were sent to the Mayo Clinic. The
echocardiograms disclosed valve lesions very similar to those not-
ed in Patients 1 and 7. Excised valve tissue was obtained from two
patients (Patients 2 and 3), and slides prepared with elastic–van
Gieson stain were reviewed by a cardiac pathologist. Histopatho-
logical examination revealed features identical to those of ergot-
amine-induced and carcinoid valve disease.

 

March 1997

 

In March 1997, a surgeon at the Mayo Clinic was contacted by
one of his patients (Patient 4) who had undergone mitral-valve
repair in 1996. The patient informed him that she had aortic re-
gurgitation and pulmonary hypertension. A review of the surgical
records showed that the appearance of the valve was distinctly un-
usual and not consistent with a history of rheumatic heart disease.
Further inquiry revealed that the patient had taken fenfluramine–
phentermine for 12 months before mitral-valve surgery.

Also in March 1997, valve tissue from a cardiac surgical patient
(Patient 5) operated on at another institution was received by the
Mayo Clinic for a pathological opinion. The morphologic fea-
tures of the explanted valve (Fig. 1) were identical to those of
valves from Patients 1 and 4 at the time of surgical inspection.
Gross pathological features included thickening of the leaflets and
chordae and a glistening white appearance. The histopathological
features were identical to those in Patients 2 and 3. Patient 5 had
been treated with fenfluramine–phentermine for 11 months.

 

April 1997

 

In April 1997, a patient (Patient 8) with a six-month history of
fenfluramine–phentermine use was evaluated for dyspnea by a
Mayo Clinic cardiologist consulting in another city. Multivalvular
heart disease and pulmonary hypertension were identified. The
cardiologist, unaware of the previous cases, asked a colleague
whether he knew of an association between fenfluramine–phen-
termine therapy and valvular heart disease. Echocardiography re-
vealed valvular morphology similar to that noted in the other pa-
tients.

Seven other patients (Patients 9 and 19 through 24) with sim-
ilar clinical histories and echocardiographic findings were identi-
fied during clinical evaluations at MeritCare Medical Center from
January through April 1997. 

 

Figure 1.

 

 Explanted Mitral Valve from Patient 5, Demonstrating Glistening White Leaflets and Chordae with Mild-to-
Moderate Irregular but Diffuse Thickening.
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CASE REPORTS

 

Patient 1

 

Patient 1 was a 41-year-old woman (body-mass index [the
weight in kilograms divided by the square of the height in meters]
before treatment with appetite suppressants, 39.7) who was re-
ferred to the Mayo Clinic for mitral-valve surgery three months
after a systolic murmur was first noted. She had taken fen-
fluramine–phentermine (fenfluramine, 40 mg three times per day,
and phentermine hydrochloride, 16 mg three times per day) for
25 months. Therapy had been discontinued one month before
cardiac surgery because of the reported potentially catastrophic
catecholamine-depleting effect of fenfluramine.

 

11

 

 Echocardiogra-
phy and cardiac catheterization confirmed the presence of severe
mitral regurgitation.

During mitral-valve repair, unusual morphologic features were
noted: the posterior and anterior leaflets were tethered, and the
chordae were shortened. The valve was glistening white, had no
rheumatic calcification or yellowish discoloration, and resembled
valves affected by ergot alkaloid derivatives.

 

8

 

 The patient had not
used ergot preparations. Intraoperative transesophageal echocar-
diography demonstrated severe mitral regurgitation (Fig. 2) and
mild tricuspid regurgitation.

After hospital discharge, symptomatic tricuspid valve regurgita-
tion developed. Echocardiography demonstrated that the mitral-
valve repair was intact without regurgitation. The tricuspid valve
was thickened and failed to coapt; tricuspid regurgitation was se-
vere. With medical management, symptoms of right ventricular
failure improved despite the persistence of severe tricuspid regur-
gitation.

 

Patient 2

 

Patient 2 was a 44-year-old woman (pretreatment body-mass
index, 35.5) who was treated with fenfluramine–phentermine
(fenfluramine, 20 mg three times daily, and phentermine, 30 mg
per day) for one year before dyspnea and a heart murmur were
noted. Echocardiography demonstrated thickened aortic, mitral,
and tricuspid valves with regurgitation. Because of progressive
symptoms, mitral-valve and aortic-valve replacement and tricus-
pid-valve repair were performed at MeritCare Medical Center six
months after fenfluramine–phentermine therapy was stopped.
Histopathological examination of the resected mitral valve dem-

onstrated intact valve architecture, with a plaque-like process that
extended along the leaflet surfaces and encased the chordae ten-
dineae (Fig. 3). Lesions on the aortic valve were similar but less
extensive.

 

Patient 3

 

Patient 3 was a 48-year-old woman (pretreatment body-mass
index, 34.5) with no previous cardiac disease who was treated
with fenfluramine–phentermine (fenfluramine, 20 mg three times
daily, and phentermine, 30 mg per day) for nine months. Therapy
was discontinued when a murmur was noted, and symptoms of
edema and breathlessness were reported. At echocardiography,
the mitral valve was thickened and severely regurgitant. Three
months later, the patient underwent mitral-valve replacement at
MeritCare Medical Center for symptomatic mitral regurgitation.
Histopathological examination demonstrated intact valve archi-
tecture and plaque-like lesions of apparent myofibroblasts in an
abundant extracellular matrix of glycosaminoglycans and collagen
(Fig. 4).

 

Patient 6

 

Patient 6 was a 51-year-old woman (pretreatment body-mass
index, 56.8) with normal findings on cardiac examination who
was treated with fenfluramine–phentermine (fenfluramine, 20 mg
three times daily, and phentermine, 30 mg per day in divided dos-
es). Seven months after this treatment was initiated, dyspnea and
edema developed and a new murmur was noted. Transthoracic
and transesophageal echocardiography at MeritCare Medical Cen-
ter demonstrated thickened valves with severe mitral regurgitation
and moderate aortic-valve and tricuspid-valve regurgitation. Fen-
fluramine–phentermine therapy was discontinued, and medical
therapy for heart failure was instituted. Echocardiography per-
formed three months later demonstrated minimal improvement
in the valvular disease. The patient continues to be observed
medically and has persistent symptoms of dyspnea.

 

Patient 7

 

Patient 7 was a 44-year-old woman who began receiving fen-
fluramine–phentermine for a pretreatment body-mass index of
30.5. Two years earlier, echocardiography had revealed normal
valves. The initial dose was 60 mg of fenfluramine per day in di-
vided doses and 30 mg of phentermine per day. Under medical

 

Figure 2.

 

 Intraoperative Transesophageal Echocardiograms in Patient 1.
The image on the left shows a thickened mitral valve (MV) during diastole. With the addition of color flow, the image on the right
demonstrates severe mitral regurgitation (MR) during systole. LA denotes left atrium, and LV left ventricle.

LA

MV

LV

MR
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direction, the daily doses were gradually increased to 220 mg of
fenfluramine and 60 mg of phentermine.

Twelve months after fenfluramine–phentermine treatment was
initiated, dyspnea developed on exertion. Echocardiography dem-
onstrated a thickened trileaflet aortic valve with moderate regur-
gitation. Pulmonary-artery systolic pressure measured by cardiac
catheterization was 75 mm Hg. Treatment with fenfluramine–
phentermine was discontinued.

 

RESULTS

 

Table 1 summarizes the clinical features of the pa-
tients. Except for systemic hypertension, all of the

patients were thought to be free of cardiovascular
disease at the onset of weight-reduction therapy. The
physicians who prescribed the anorectic agents for
the patients were not the ones who evaluated the car-
diovascular changes. The patients were evaluated a
mean (

 

�

 

SD) of 12.3

 

�

 

7.1 months after the initiation
of fenfluramine–phentermine treatment. The actual
durations of drug therapy are shown in Table 1.
Twenty patients presented with cardiovascular symp-
toms, and four patients had only a new murmur.

All patients underwent comprehensive two-dimen-

 

Figure 3.

 

 Photomicrographs of Resected Mitral Valve from Patient 2.
In Panel A, a low-power view (elastic–van Gieson stain, 

 

�

 

36) shows intact valve architecture with
“stuck-on” plaques (arrows). In Panel B, a high-power view (hematoxylin and eosin, 

 

�

 

360) shows pro-
liferative myofibroblasts in an abundant extracellular matrix.

Cord

A

 

B
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sional echocardiography, pulsed- and continuous-
wave Doppler imaging, and color-flow examination
according to previously described techniques.

 

12,13

 

Valve morphology was noted by two examiners to be
atypical for rheumatic, congenital, or degenerative
lesions. The mitral and aortic valves exhibited echo-
cardiographic features similar to those seen in pa-
tients with chronic rheumatic involvement; however,
there was no evidence of valve obstruction. Thicken-
ing and diastolic doming of the anterior mitral leaf-
let, with preserved mobility and thickening, and im-
mobility of the posterior leaflet were typical findings
(Fig. 2). Subvalvular involvement was characterized
by thickening and shortening of the chordae ten-
dineae, causing tethering of the posterior leaflet. The
combination of abnormalities resulted in malcoapta-
tion and central regurgitation. The aortic valve was
characterized by thickening and mild retraction of
the leaflets. With tricuspid-valve involvement, the
septal leaflet was thickened and variably fixed to
the septum. The anterior leaflet appeared thickened
and exhibited decreased mobility, diastolic doming,
and loss of coaptation visible on two-dimensional
imaging. Color-flow imaging demonstrated variable
degrees of regurgitation in all patients. The echocar-
diographic appearance of the valves was similar in
the medically treated and the surgically treated pa-
tients. 

Eight patients had Doppler echocardiographic or
catheter evidence of pulmonary hypertension (right
ventricular systolic pressure, 

 

�

 

50 mm Hg; range, 52
to 93) that had not been documented previously.
Tricuspid regurgitation of moderate or greater sever-
ity was present in five of the eight patients with pul-
monary hypertension.

 

DISCUSSION

 

Fenfluramine is a sympathomimetic amine that
has an anorectic action mediated through the acti-
vation of serotonergic pathways in the brain. Fen-
fluramine promotes the rapid release of serotonin,
inhibits its reuptake, and may have receptor-agonist
activity,14 thus making serotonin more susceptible to
metabolism and breakdown. The d-isomer of fen-
fluramine, dexfenfluramine, appears to be relatively
selective for the central serotonergic system. Phen-
termine is a noradrenergic agent. Commonly used
doses of these medications are 20 to 120 mg of fen-
fluramine per day and 18.75 to 37.5 mg of phenter-
mine resin per day or 15 to 30 mg of phentermine
hydrochloride per day.

Patients with malignant carcinoid syndrome have
high levels of circulating serotonin. Associated car-
diac disease is characterized by fibroplasia that in-
volves primarily the valvular endocardium on the
right side of the heart.10,15 The mechanism of valve
injury in patients with carcinoid syndrome has not
been determined but is believed to be serotonin-
mediated, because such patients have higher circu-
lating levels of serotonin than do their counterparts
without cardiac involvement.10 The predilection for
right-sided valve disease in carcinoid syndrome is
most likely related to the serotonin-rich blood that
enters the right atrium directly from the liver and
the subsequent partial pulmonary degradation of se-
rotonin. In our patients both left-sided and right-
sided valvular lesions were seen, and multiple valves
were often involved in individual patients.

The pathophysiologic mechanism in patients with
ergot-alkaloid–induced valve disease has not been
established, but the similar chemical structures of se-

Figure 4. Photomicrograph of Resected Mitral Valve from Patient 3. 
A low-power view (elastic–van Gieson stain, �36) shows intact leaflet and tendinous cord, with en-
casement by proliferative plaque (arrow).

Cord

Leaflet
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rotonin, methysergide, and ergotamine may provide
a clue.16 Ergotamine-induced and carcinoid valve
disease are microscopically identical, with fibrotic en-
docardial changes.8 The pathological, surgical, and
echocardiographic features of carcinoid and ergota-
mine-induced valve disease are indistinguishable from
the features noted in our patients. 

Fenfluramine alters serotonin metabolism in the
brain.14 Phentermine interferes with the pulmonary
clearance of serotonin, which may explain its associ-
ation with primary pulmonary hypertension.17 Al-
though serotonin levels were not measured in our
patients, we postulate that the combination of fen-
fluramine and phentermine may potentiate the ef-
fect or concentration of circulating serotonin and re-
sult in valvular injury similar to that seen in patients
with carcinoid syndrome or in those taking ergot
preparations. However, the precise process by which
this might occur is not known. No studies examin-
ing the effect of the combination of fenfluramine
and phentermine in animals have been reported.
Five of the 24 patients included in this series were
taking either sertraline or fluoxetine while receiving
fenfluramine–phentermine.

This description of patients is limited by the ab-
sence of pathological confirmation in the majority
of cases. Many of the patients continue to be treated
medically and have not undergone invasive or inter-
ventional procedures. Consequently, neither direct
inspection nor histopathological evaluation has been
carried out in most of the patients. Because no pa-
tient had symptomatic or clinical evidence of cardio-
vascular disease before the initiation of therapy with
appetite suppressants, no routine pretreatment echo-
cardiographic base-line studies were obtained. Only
one patient had had an incidental echocardiographic
study two years before treatment, and it showed no
abnormalities. In the aggregate, however, these pa-
tients and those who underwent operative interven-
tion had similar clinical and echocardiographic fea-
tures. The mean age at the initiation of treatment,
body-mass index, and duration of treatment before
symptoms developed were similar in the medically
and surgically treated groups.

In the absence of a control group or a case–con-
trol study, definitive statements about a true asso-
ciation of valvular disease with fenfluramine–phen-
termine therapy cannot be made. However, the
appearance of clinically significant left-sided regur-
gitant valvular heart disease in a population less than
50 years old is rare.18 Thus, the association of valvu-
lar regurgitation with fenfluramine–phentermine treat-
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-
dental observation.

These cases should arouse concern that this com-
bination of appetite suppressants has important im-
plications regarding valvular heart disease. Prospec-
tive studies of this association will be required to
validate the possibility that this combination of med-
ications may cause valvular heart disease. The mech-
anism of valve injury and the frequency of the asso-
ciation have yet to be determined. Candidates for
fenfluramine–phentermine therapy should be in-
formed about serious potential adverse effects, in-
cluding pulmonary hypertension and valvular heart
disease.

We are indebted to Pam Ruff, B.S., R.D.C.S., for identification
of the patients, to Jeanne Beare, R.N., for data acquisition, and to
Julie Klemmensen and Ann McCullough, M.D., for assistance in
the preparation of the manuscript.
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CORRECTION

Valvular Heart Disease Associated with
Fenfluramine–Phentermine

Valvular Heart Disease Associated with Fenfluramine–Phentermine .

On page 587, the sentence that begins in line 10 of the right-hand

column should have read, `̀ Commonly used doses of these medica-

tions are 20 to 120 mg of fenfluramine per day and 18.75 to 37.5 mg

of phentermine hydrochloride per day or 15 to 30 mg of phentermine

resin per day,´́ not `̀ 18.75 to 37.5 mg of phentermine resin . . . or . . .

15 to 30 mg of phentermine hydrochloride,´́ as printed.

N Engl J Med 1997;337:1783-a

Copyright © 1997 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 12, 2009 . For personal use only. No other uses without permission. 


