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Fenfluramine and Phentermine and Cardiovascular Findings
Effect of Treatment Duration on Prevalence of Valve Abnormalities

James G. Jollis, MD; Carolyn K. Landolfo, MD; Joseph Kisslo, MD; Ginger D. Constantine, MD;
Kelly D. Davis, MD; Thomas Ryan, MD

Background—The combination of fenfluramine and phentermine was a widely used obesity treatment before
withdrawal of fenfluramine for an association with heart valve regurgitation. The prevalence and clinical significar
of regurgitation among patients treated with these medications has yet to be fully established.

Methods and Results-To evaluate the potential association between the duration of treatment and the prevalence of h
valve abnormalities, we examined 1163 patients who had taken fenfluramine-phentermine and 672 control patients
had not taken the drug combination within 5 years. Mild or greater aortic regurgitation was present in 8.8% of trec
patients and 3.6% of control patienB<(0.001). Moderate or greater mitral regurgitation was present in 2.6% of treate
patients and 1.5% of control patien®=0.18). The adjusted odds ratio compared with controls of aortic regurgitatior
of mild or greater severity increased according to duration of treatment: 90 to 180 dayR=D.28); 181 to 360 days,
2.4 (P=0.002); 361 to 720 days, 4.640.001);>720 days, 6.2F<0.001).

Conclusions—This is the largest study to demonstrate a relation between the length of treatment with fenfluramil
phentermine and the prevalence of valvular abnormalities. These findings suggest that valvular abnormalities in pai
who took fenfluramine-phentermine primarily involve those who had taken these medications foronths and
predominantly results in mild aortic regurgitation. The valve regurgitation identified by this study was not accompan
by significant differences in cardiovascular symptoms nor physical findings other than a higher prevalence of h
murmurs.(Circulation. 2000;101:2071-2077.)
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he combination regimen of fenfluramine and phentermine tion of fenfluramine-phentermine treatment and the prevalence
was proposed as a method to achieve effective anorexigenand clinical significance of heart valve abnormalities.
therapy with decreased side effects. After the publication of a
long-term weight control sFudy in 1_992, this (_:ombine_ltion be- Methods
came a commonly prescribed weight reduction regifmém. The primary study question was to examine the relation between the
August 1997, Connolly et aldescribed a series of 24 patients duration of fenfluramine-phentermine treatment and the prevalence
with Valvular abnormalities Who had been treated with of valvular regurgitaﬁon as defined by the FDA and Centers for
fenfluramine-phentermine. Because the cases had been collectef's€ase Control and Prevention (mild or greater aortic valve or

. . . . moderate or greater mitral valve regurgitation) compared with
from an indefinite number of echocardiography studies in North patients who had never taken these medicatiobsngth of treat-

Dakota and Minnesota, neither a clear association nor the mentwas categorized as 90 to 180 days, 181 to 360 days, 361 to 72(
prevalence of valve regurgitation could be estimated. Four days,>720 days, and no exposure. We also compared drug treat-
reports published since the initial case series have also indicatednent with the presence of symptoms and physical findings of
an association between these agents and valvular regurgitationc@rdiovascular disease. — .

ith estimates of prevalence ranaing fren6% to 33%6The Prescrlptlo_n_reglstry _data were _used to |c_ie_nt|fy 33 obesity and
W!t es TeEe P ging " i general medicine practices with high prescribing rates of fenflura-
wide variation in these prevalence estimates is likely due to mine and phentermine. Among 12 263 patients who had been treatec
different approaches in identifying cases among studies, includ- at these practices, 4013 were randomly selected and contacted to b
ing controlled echocardiographic studies, retrospective review of screened for study participation. During the screening process,
a large clinical database, and case series. We studied 1864uPiects were considered eligible for the study if they werk8

. . . years old and had a body mass indef7 kg/nt. Exclusion criteria
patients who had taken fenfluramine-phentermine for up to 5 included a history of cardiac valvular abnormalities before anorexi-

years according to a prospective echocardiographic and clinicalgen therapy, history of carcinoid tumor, use of a prescription or
protocol to examine the potential association between the dura-over-the-counter anorexigen other than fenfluramine or phentermine
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within 5 years, use of fenfluramine-phentermine 80 days, or use TABLE 1. Demographic and lliness Severity Characteristics
of serotonergic medications. On the basis of these criteria, 1864

patients were enrolled, of whom 1835 met eligibility criteria and had Total Treated
an evaluable echocardiogram including 1137 patients treated with >90d Control
fenfluramine-phentermine for-90 days, and 672 control patients (n=1137) (n=672) P*

who had never taken the drug combination. Of the remaining patients pemographic characteristics
who were contacted but not enrolled, 1317 patients were not

interested in participating, 758 did not meet study inclusion criteria, Age, mean=8D, y 4612105 471134 0.3

and 74 did not show up for scheduled appointments or did not have Female, n (%) 966 (85) 496 (74) <0.001

a reason listed in the phone log for not participating Race, n (%) <0.001
Patients enrolled in the study underwent history and physical )

examination by the enrolling physician at the clinical site. Echocar- White 1038 (91) 553 (82)

diograms were performed on all patients according to a standardized Black 61 (5) 75 (11)

imaging protocol established by sonographer training before initia- Hispanic 35 (3) 37 (6)

tion of the study. Two-dimensional and Doppler images from the

standard parasternal, apical, and subcostal views were recorded on ~ Other 3(<1) 7(1)

videotape with Sonos model 2000 or 2500 echocardiography ma- Weight, mean=SD, kg 98.6+22.4 97.3+204 0.5

chines (Hewlett-Packard) with uniform instrument settings. The Body mass index, mean-SD 35.846.9 34.746.1 0.008

studies were interpreted by 4 experienced echocardiographerskg/mz ’ ’

(TJ.R, CK.L, JAK, J.G.J.) who were blinded to the patients’ o
drug treatment status. Abnormal examinations were reinterpreted by Coexisting illness, n (%)

a second blinded reader. If the two readers disagreed, differences Hypertension 28
were adjudicated by a consensus reading.

25) 261 (390  <0.001

5 (

Multivariate logistic regression analyses were used to examine the Dlab.etes o 626 85019 0.001
association between duration of prior treatment and FDA criteria  Previous myocardial infarction 3(<1) 21(3) <0.001
valve regurgitation (mild or greater aortic regurgitation or moderate  Congestive heart failure 1(<1) 8(1) 0.007
or greater mitral regurgitation) according to a prespecified analysis .
plan. Variables with a prevalence of1% and significant bivariate Mitral valve prolapse 12() 1202 07
association with regurgitatioP0.05) were added to the models in Smoker 0.07
a st_e[t))\lfvist_e a;l)p(;ozcg, ret_aininfg significant terﬁ'tso.OSb). c(j:andidat.ed Current 147 (13) 97 (14) 0.4
variables included duration of treatment, age, sex, body mass index, )
hypertension, diabetes, previous myocardial infarction, and other Previous 342(30) 169 (25) 0.03
drug therapies. Kruskal-Wallis tests were used to compare graded Hyperlipidemia 305 (27) 160 (24) 0.2
measures of severity. Continuous measures were compared by pepression 245 (22) 132 (20) 0.4
ANOVA, and categorical measures were comparedgybiests. All gl a4 6 (5 0.2
tests of significance were 2-sided. Echocardiography definitions, €ep apnea @ ©) ’
regression models, and participating sites are available from the Rheumatoid arthritis 34 (3) 17.(9) 0.7
authors in a technical report (http://www.dcri.duke.edu). Other medications, n (%)

Results ACE 83 (7) 83 (12) <0.001
Of the 1864 patients enrolled in the study, 1835 met eligibil- SSRI 274 (24) 12(iy <0001

ity criteria and had an evaluable echocardiogram, including *P values were obtained by Fisher’s exact or likelihood ratio x* tests for
1163 patients who had taken fenfluramine-phentermine categoric variables and ANOVA for continuous variables.

within 5 years of enroliment and 672 control patients who had

never taken the drug combination. The distribution of drug lower mean body mass index, was more likely to have
treatment for the 29 patients who did not have evaluable hypertension, diabetes, and previous myocardial infarction,
echocardiograms (because of poor image quality or failure to and was more likely to use ACE inhibitors.

undergo echocardiography) was similar to the overall group

(19 fenfluramine-phentermine—treated 10 control patients). Echocardiography

There were 26 patients who underwent echocardiography Echocardiographic image quality was similar between treated
before being excluded from the study for drug treatment of and control patients, with a distribution 6f1% excellent,
<90 days. Of these excluded patients, 1 had regurgitation 20% good, 68% fair, and 12% poor. Three hundred fifty
meeting US Food and Drug Administration (FDA) criteria echocardiograms were blindly read by a second cardiologist,
(mild aortic regurgitation) and 1 had an echocardiogram that and 116 studies were blindly read by the same cardiologist a
could not be evaluated because of poor image quality. The meansecond time. Thex statistics regarding interobserver and
duration of treatment for the remaining 1137 patients was 337 intraobserver agreement for mild or greater aortic regurgita-
days (SD 230 days), with a range of 90 to 1830 days. An averagetion were 0.68 and 0.84, respectively, and 0.78 and 0.86 for
of 15 months (SD 8.9 months) had elapsed between the last dosénoderate or greater mitral regurgitationstatistics of 0.61 to

of fenfluramine-phentermine and performance of the study 0.80 signify substantial agreement, ardstatistics>0.81
echocardiography among treated patients. signify almost perfect agreement.

Demographic and clinical characteristics of the study  The distribution of valve regurgitation by grade and duration
patients are presented in Table 1. Patients treated withof treatment is presented in Table 2. Using the FDA criteria,
fenfluramine-phentermine were younger and more likely to mild or greater aortic regurgitation was present in 8.8% of
be white women and to have taken selective serotonin treated patients and 3.6% of control patier®s<(.001). The
reuptake inhibitors (SSRI). The control group had a slightly majority of cases involving aortic regurgitation among treated
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TABLE 2. Valve Regurgitation According to Duration of Treatment
Treatment Duration Total
Treated

n (%) <90d 90-180 d 181-360 d 361-720 d 720+ d >90 d Control P*
Aortic regurgitation, n (%) (n=25) (n=313) (n=415) (n=315) (n=86) (n=1129) n=669 <0.001

None 23 (92 277 (88) 351 (85) 234 (74) 62 (72) 924 (82) 619 (93)

Trace 1(4) 22 (7) 35(8) 38(12) 9(10) 104 (9) 26 (4)

Mild 1(4) 10(3) 24 (6) 32 (10) 12 (14) 78 (7) 20 (3)

Moderate 0(0) 2 (<1) 3(<1) 913 313 17 (1) 3(<1)

Moderately severe and severe 0(0) 2(<1) 2 (<) 2(<1) 0(0) 6 (<1) 1(<1)

Mild or greater 1(4) 14 (4) 29 (7) 43 (14) 15(17) 101 (9) 24 (4) <0.001
Mitral regurgitation, n (%) (n=25) (n=313) (n=412) (n=315) (n=86) (n=1126) n=668 0.008

None 15 (60) 195 (62) 223 (54) 152 (48) 43 (50) 613 (54) 393 (59)

Trace 7 (28) 75 (24) 120 (29) 116 (37) 32(37) 343 (30) 188 (28)

Mild 3(12) 36 (12) 57 (14) 39(12) 9(10) 141 (13) 77 (12)

Moderate 0(0) 7(2) 12(3) 4(1) 0(0) 23(2) 9(1)

Severe 0(0) 0(0) 0(0) 4(1) 2(2) 6 (<1) 1(<1)

Moderate or greater 0(0) 7(2) 12 (3) 8(3) 2(2) 29 (3) 10 (1) 0.2
Tricuspid regurgitation, n (%) (n=24) (n=309) (n=407) (n=309) (n=84) (n=1109) n=662 0.8

None 13 (54) 194 (63) 253 (62) 181 (59) 51 (61) 679 (61) 407 (61)

Trace 5(21) 70 (23) 96 (24) 76 (25) 21 (25) 263 (24) 149 (23)

Mild 5(21) 40 (13) 52 (13) 47 (15) 11(13) 150 (14) 93 (14)

Moderate 1(4) 5(2) 6 (1) 3 (<1) 1(1) 15(1) 112

Severe 0(0) 0(0) 0(0) 2 (<1) 0(0) 2 (<1) 2 (<1)
Pulmonic regurgitation, n (%) (n=25) (n=307) (n=405) (n=306) (n=85) (n=1103) n=660 0.4

None 20 (80) 242 (79) 322 (80) 252 (82) 64 (75) 880 (80) 543 (82)

Trace 4(16) 46 (15) 69 (17) 41 (13) 15 (18) 171 (16) 82 (12)

Mild 1(4) 19 (6) 14 (3) 12 (4) 6(7) 51 (5) 34 (5)

Moderate 0(0) 0(0) 0(0) 1(<1) 0(0) 1(<1) 1(<1)

Severe 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

*P values for comparisons between all patients treated >90 days and control patients were obtained by Kruskal-Wallis test for graded regurgitation.

patients were mild in grade, and the prevalence of mild or greater posterior mitral leaflet restriction that increased according to
aortic regurgitation increased according to length of drug treat- duration of treatment (prevalence of mild restriction: 90 to 180
ment, from 4.5% for patients treated with the drug combination days, 4%; 181 to 361 days, 5%; 361 to 720 days, 5%20
for 90 to 180 daysR=0.5) to 17% for patients treated for720 days, 7%; control, 4%P=0.3). There was no difference in
days P<0.001). Using FDA criteria, moderate or greater mitral moderate or severe posterior mitral leaflet restriction nor any
regurgitation was found in 2.6% of treated patients and 1.5% of degree of anterior mitral leaflet or aortic valve restriction.
control patients®=0.2). In a comparison of all grades of mitral ~ Additional echocardiographic measures according to the pres-
regurgitation, there was a significantly higher prevalence of ence of regurgitation meeting FDA criteria and treatment are
mitral regurgitation among treated patients, mainly accounted presented in Table 3. These echocardiographic measures incluc
for by higher rates of trace regurgitation among patients treateding left ventricular and left atrial dimensions and estimated
for >360 days P=0.008). Less than 1% of patients had both pulmonary artery systolic pressure were similar between patients
mild or greater aortic regurgitation and moderate or greater with FDA criteria regurgitation who were treated with
mitral regurgitation. The prevalences of tricuspid and pulmonic fenfluramine-phentermine and control patients. Also, these mea-
regurgitation were similar among treated and control patients. sures did not vary according to duration of treatment with
After adjusting for patient characteristics, the odds ratios fenfluramine-phentermine for the entire cohort of treated
compared with controls of mild or greater aortic regurgitation patients.
ranged from 1.5F=0.2) for patients treated for 90 to 180
days to 6.2 P<<0.001) for patients treated for720 days Symptoms and Physical Findings
(Figure, A). There was no significant difference in the Symptoms and physical findings are presented in Table 4.
adjusted rate of moderate or greater mitral regurgitation Patients treated with fenfluramine-phentermine were more
compared with control patients (Figure, B). likely to report dyspnea on exertioR€0.03) and less likely
According to the echocardiographic assessment of leafletto report chest painR=0.03). Other symptoms including
mobility, there was a trend toward higher prevalence of mild dyspnea at rest and patient-reported lower-extremity edema were
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A Aortic Regurgitation Discussion
FDA Criteria . .

This is the largest study to prospectively demonstrate a
relation between the length of treatment with fenfluramine-
phentermine and heart valve abnormalities. Our study also
shows that the prevalence of valvular abnormalities in a
broadly representative group of fenfluramine-phentermine—
treated subjects was increased only for mild aortic regurgita-

|_._{ tion. Patients treated for 90 to 180 days had a similar

720+

361-720 1
prevalence of valve abnormalities compared with control

patients, whereas those taking fenfluramine-phentermine for
>2 years had a 5-fold increase in the prevalence of mild or
greater aortic regurgitation (3.6% vs 17.49%<0.001).
90-180 - |——k—| Among fenfluramine-phentermine—treated patients with re-
gurgitation by the FDA case definition, echocardiographic
. . R , measures of volume overload and symptoms and physical
01 02 03 05 10 20 30 50 100 findings of heart disease were similar to that in control
Adiusted Odds Retio Rilative to Controls patlents., ther than a higher prevaler)ce of heart murmurs.
with 95% Confidence Limits These findings suggest that fenfluramine-phentermine—asso-
(Logarithmic Scale) ciated valve regurgitation primarily involves patients who
) o were treated for-6 months and predominantly results in mild
B M'tri'DF/(f%:irtge':g'on grades of aortic regurgitation not associated with clinical
sequelae during the study period.

181-360 -

Duration Groups (days)

: Previous Work
| Differences between the findings of this study and previous
720+ 7 | : | work can be accounted for by differences in duration of

treatment. Weissman and colleaguegsamined 718 patients
351-720 - }_._| treated with dexfenfluramine for a relatively short period of
time of 72 days’ mean duration. The prevalences of aortic and
mitral regurgitation in the Weissman study were similar to
those in our study among patients treated for the shortest
period of time, 90 to 180 days. Among treated patients, the

90-180 I—'—-—{ prevalence of mild or greater aortic regurgitation in the

181-360 4

Duration Groups {days)

Weissman study was 5.4% compared with 4.5% for the 90- to
. - : ‘ 180-day cohort in our study. For mitral regurgitation of
01 02 03 05 10 20 30 50 100 moderate or greater severity, the corresponding prevalence
] ) ) rates from the Weissman study and our study were 1.8% and
Adjusted Odds Ratio Relative to Controls . . . .
with 95% Confidence Limits 2.2%, respectively. The rates of aortic and mitral regurgita-
{Logarithmic Scale) tion among control patients in this previous study were also
Adjusted odds ratios and 95% confidence limits according to similar to our study: 3.6% and 1.2%, respectively. A study by
duration of fenfluramine-phentermine treatment compared with Khan and colleaguésof subjects treated with fenfluramine-
pa?ients who‘had never taken the t_jrug combination .for regur.gi- phentermine for a mean duration of 805 days found a 25%
tation according to the FDA.2 A, Mild or greater aortic regurgita- o . .
tion; B, moderate or greater mitral regurgitation. prevalence of valve regurgitation meeting the case definition,
primarily aortic regurgitation. The 86 patients treated¥af20
not significantly different between treated patients and control d&ys (mean 913 days) in our study had a 19% prevalence of
patients. After adjusting for body mass index, the association ValVe regurgitation meeting the case definition. Thus, compari-
between fenfluramine treatment and dyspnea on exertion was no>0nS Of our findings to previous work further support a relation
longer significant P=0.1). Of the 318 patients for whom Petween duration of therapy and prevalence of regurgitation,
pulmonary artery pressures could be estimated from tricuspid With a relatively low prevalence for short-term therapy and a
regurgitation velocity, 20% of patients with dyspnea on exertion Sighificantly higher prevalence for longer term therapy.
and 15% of patients those without had pulmonary artery pres- We identified 11 cases of severe aortic or mitral regurgitation
sures of=40 mm Hg P=0.4). among 1163 treated patients. Using the General Practice Re
Among the subgroup of treated patients with FDA criteria search Database from the United Kingdom Department of
regurgitation, the prevalences of symptoms were similar to those Health, Jick et dlidentified 11 cases of clinically evident valve
of control patients (Table 3). Physical findings including mur- regurgitation among 8903 patients treated with dexfenfluramine
murs, rales, and edema were similar among treated and controbr fenfluramine. Both findings suggest a relatively low preva-
patients. For the subgroup of treated patients with FDA criteria lence of severe valve regurgitation. In the study by Connolly et
regurgitation, cardiac murmurs were more prevalent (FDA al? an initial 24-patient case series included 8 patients with
criteria regurgitation, 17%; control, 799<0.001). severe regurgitation, 5 of whom underwent valve surgery. The
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TABLE 3. Echocardiographic Measurements and Clinical Findings in Treated Patients With

FDA Criteria Regurgitation Compared With Control Patients

FDA Criteria Regurgitation Present

Fenfluramine-

Phentermine—Treated Control
(n=117) (n=672) P*
Diameters, mean=SD, cm
Left ventricular internal diameter diastolic 5.11+0.58 5.06£0.56 0.4
Left ventricular internal diameter systolic 3.160.60 3.13x0.57 0.4
Left atrium 3.74%0.51 3.78+0.50 05
Septal wall thickness 0.96+0.20 0.98+0.20 0.4
Posterior wall thickness 0.96+0.18 0.96x0.19 1
Aortic root 2.96+0.40 2.98+0.43 0.7
Estimated pulmonary artery pressure
Mean 33.8+6.9 34.4+91 0.7
=40 mm Hg, No. positive/No. evaluable 3/39 (8%) 10/113 (9%) 1
Leaflet thickening
Aortic 7117 (6%) 23/669 (3%) 0.2
Mitral 1117 (<1%) 3/668 (<1%) 0.5
Symptoms, n (%)
Headache 30 (26) 165 (25) 0.8
Dyspnea on exertion 28 (24) 142 (21) 0.5
Lower extremity edema 21(18) 125 (19) 1
Chest pain 10 (9) 91 (14) 0.2
Dizziness 10 (9) 44.(7) 0.4
Dyspnea at rest 8 (7) 34 (5) 1
Tachycardia 303 35(5) 0.4
Chest pounding 5(4) 22 (3) 0.6
Lightheadedness 2(2 15(2) 1
Syncope 0(0) 12 (2) 0.2
Physical findings
Systolic blood pressure, mean=SD, mm Hg 125.6+15.7 127.6+16.2 0.2
Murmur, n (%) 20 (17) 44(7) <0.001
Edema, n (%) 313 17 (3) 1
Jugular venous distension, n (%) 0(0) 0(0)
Rales, n (%) 0(0) 1(<1) 1
Wheezing, n (%) 0(0) 7(1) 0.6

FDA criteria regurgitation indicates Food and Drug Administration criteria of mild or greater aortic valve or moderate

or greater mitral valve regurgitation.

*P values were obtained by Fisher’s exact or likelihood x? tests for categoric variables and ANOVA for continuous

variables.

prevalence of regurgitation could not be estimated because theHowever, the overall cohort of treated patients was increas-
underlying number of patients from whom these cases were ingly more likely to report dyspnea on exertion according to
identified was indeterminate. To recognize a previously unde- longer duration of fenfluramine-phentermine therapy (Table
scribed condition, a predominance of severe regurgitation would 4, P=0.03). The lack of concordance between echocardio-

be expected in the initial report.

Clinical Significance

The clinical significance of valvular regurgitation in fenflu-

graphic findings and reported symptoms can be attributed to
at least 3 explanations. First, drug-associated dyspnea may b
caused by a mechanism independent of valve regurgitation.
Second, recall bias introduced by the publicity surrounding

ramine-phentermine—treated patients is not completely appar-the withdrawal of fenfluramine may have led patients with
ent. From a symptom standpoint, treated patients with valve longer drug treatment to be more likely to report symptoms,
regurgitation meeting FDA criteria had a similar prevalence resulting in an association that did not correspond with
of symptoms compared with control patients (Table 3). echocardiographic findings. Third, the findings regarding
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TABLE 4. Symptoms and Physical Findings yet to be described, these measures indicate that the majority
Total Treated of regurgitation identified by this study were not of sufficient
=90 d Control severity or duration to affect chamber size.
(n=1137) (n=672) P* _
Symptoms. 1 (%) Other Drug Intere}ctlons . .
Patients treated with fenfluramine-phentermine were more
Headache 315(28) 165(29) 02 likely than control patients to have been treated with an SSRI
Dyspnea on exertion 292 (26) 142(21) 0.03 (24% vs 17%P<0.001). On the basis of the hypothesis that
Lower extremity edema 213 (19) 125(19) 1 fenfluramine preparations cause valve regurgitation through
Chest pain 115 (10) 91 (14) 0.03 alterations in serotonin metabolism, concerns have been
Dizziness 72 (6) 44 (7) 0.8 raised about the possibility that SSRIs are also related to
Dypsnea at rest 56 (5) 34 (5) 0.9 regurgitation, and it is conceivable that the higher rate of
Tachycardia 45 4) 35 (5) 0.3 SSRI treatment among fenfluramine-phentermine—treated pa-
Chest pounding 38 3) 2) ] tlent.s led to our fmdmgé.lo-ﬂl n thls study, tlhe prevalenge qf
Lightheadedness 36 (3 150) 03 aortic and/or mitral reg_urg|tat_|on n_1eet|ng FDA criteria
among SSRI-treated patients (including treated and control
Syncope 20(2) 122 1 patients) was actually lower (SSRI 6.7%, no SSRI 8.8%,
Physical findings P=0.4), particularly among patients who were also treated with
Systolic blood pressure, 126.8+16.1 127.616.2 0.2 fenfluramine-phentermine (SSRI 7.3%, no SSRI 11.2%,
mean=SD, mm Hg P=0.09). The trend toward a lower prevalence of regurgitation
Diastolic blood pressure, 80.0=9.4 79.6+9.8 07 among patients treated with both fenfluramine-phentermine and
mean=+SD, mm Hg an SSRI suggests that the latter agents did not contribute to the
Pulse, mean=SD, bpm 75.3+9.2 74.3+8.9 0.02 valve regurgitation identified by this study.
Murmur, n (%) 82 (7) 44 (7) 06
Edema, n (%) 23(2) 1709) 05 Study Limitations .
Jugular venous distension, 0(0) 0(0) Th|_s s_tudy had some limitations that should be noted. 'I_'he first
n (%) limitation involves the control group. Because fenfluramine has
Rales, n (%) 0(0) 1(<1) 0.4 been withdrawn from use, a randomized trial could not be
Wheezing, n (%) 7(<1) 70 04 conducted. Therefore, we selected a control group from obese

patients treated at the same clinics who had not taken the study
drug. Although this sampling strategy resulted in cohorts with
fairly similar characteristics, there were some differences be-
tween control and treated patients that may have led to an
. underestimation of the difference in valvular regurgitation prev-
dyspne_a may have been due to confour?dmg between b(_)dyalence between cohorts. Control patients were on average 1 yea
mass mc_iex and dru_g treatment. Patients treated with older, hal a 1 point lower body mass index, and were more
fenfluramlne-pheqtermlne had greater body mass (Tab_le 1 likely to have hypertension and previous myocardial infarction,
P=0.008), and higher body mass was strongly associated ., jtions that could contribute to an increased prevalence of
with symptoms of dyspnea on exertpn r(_agardless of therapy 4ortic and mitral regurgitation and an underestimation of the
(the prevalence of dyspnea on exertion increased from 12% yigerence between groups. Given the similar prevalence of
for patients in the lowest body mass index tertile 10 38% qitic and mitral regurgitation among control patients in this
among the highest body mass index terte;0.001). Thus,  gyqy and other studies, a substantial underestimation of the
it is possible that the higher prevalence of dyspnea on seqqaciation seems less likély.Because all of the baseline
exertion in treated patients was due to greater weight rather gitferences noted above would potentially increase the preva-
than drug therapy. After accounting for body mass index, the |ence of regurgitation among control patients, the possibility of
relation between drug therapy and dyspnea on exertion wasgp, gyerestimation of the effect is even less likely. To account for
no longer significantR=0.1). differences in clinical characteristics between the control and
Another consideration regarding the significance of valve reatment cohorts, we used regression analyses that include:
regurgitation involves measures of cardiac physiology. Both terms for these conditions, and the resulting adjusted estimate:
chronic aortic and mitral regurgitation lead to chamber represented more balanced comparisons of drug associate
enlargement® For patients with severe regurgitation, left yeqgyrgitation.
ventricular enlargement is used as one indicator for timing of A second limitation of our study involves the lack of
valve surgery, with surgery being recommended for end-sys- paseline echocardiograms before drug treatment. Without

tolic internal diameters-4.5 cm for mitral regurgitation and  sych studies, we cannot be certain which valve regurgitation
>5.5 cm for aortic regurgitation. Left ventricular and left developed after drug treatment.

atrial diameters in this study were similar between patients

with regurgitation meeting FDA criteria and control patients Conclusions

(Table 3). Although the natural history of valve regurgitation We examined 1167 patients who had taken fenfluramine-
among patients treated with fenfluramine-phentermine has phentermine and identified an increased prevalence of valve

*P values were obtained by Fisher’s exact or likelihood ratio x? tests for
categoric variables and ANOVA for continuous variables.
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regurgitation, mainly involving mild aortic regurgitation.

This is the largest study to demonstrate a relation between the
length of treatment with fenfluramine-phentermine and val-
vular abnormalities. Our study suggests that aortic regurgita-

tion according to the FDA criteria chiefly occurs among
patients treated for6 months, increasing in prevalence from

3.6% among control patients and 4.5% among patients treated 6.

for 90 to 180 days B=0.5) to 17.4% for patients treated
>720 days P<<0.001). The valve regurgitation identified by

this study was not accompanied by significant differences in 7,
cardiovascular symptoms nor physical findings other than a

higher prevalence of heart murmurs.
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