
FDA Analysis of Cardiac Valvular
Dysfunction with Use of Appetite

Suppressants



Data from Case Reports



Summary of Case Reports (I)

Single reports received  through August 29, 1997

Fenfluramine + phentermine 85

Fenfluramine alone   3

Dexfenfluramine alone   9

Fen + phen/Dexfen + phen                 4

(includes 24 cases from Mayo article)

Note 1
1.  Through August 29, 1997, FDA has received 85 reports of valvular disorders in patients treated with fenfluramine in combination with phentermine primarily through the MedWatch program.  An additional 3 reports with fenfluramine alone and 9 reports with dexfenfluramine alone have also been received.  In 4 other reports, patients were treated with fenfluramine-phentermine as well as dexfenfluramine, and it was not possible to determine which exposure was associated with the valvulopathy.



Summary of Case Reports (II)

Analysis  of 61 single reports with fenfluramine-phentermine
use received through August 29, 1997

Mean Range

%  Female 97

Age 44.9 22-67

Weight (lb) 200 129-350

Fen dose (mg/d)  56 10-120

Duration (mos) 11.9  2-39

(does not include 24 cases from Mayo article)

Note 2
2.  As of late August 29, 1997, 61 reports (excluding the 24 cases from the Mayo article) of valvular regurgitation in patients treated with the combination of fenfluramine-phentermine had been analyzed in aggregate.  Nearly all reports were in women; the mean age was about 45.



Echocardiographic “Research”
Case Definition for Valvulopathy with

Appetite Suppressants

• Aortic Regurgitation (AR)

 > Mild

and/or

• Mitral Regurgitation (MR)

> Moderate

Note 3
3.  The FDA "research" case definition for valvulopathy in the setting of appetite suppressant use was aortic regurgitation of greater than trace/trivial/minimal severity and/or mitral regurgitation of greater than mild severity, as documented by echocardiography.   This definition was based upon review of case reports submitted through MedWatch, literature reports on the prevalence of valvular regurgitation in the general population, and consultation with cardiologists.  From spontaneous case reports, we noted that isolated tricuspid regurgitation was rarely reported, and when reported, it was often associated with pulmonary hypertension.  We concluded that in such reports, the pulmonary hypertension was probably primary in type, with secondary tricuspid regurgitation.  The case reports suggested that the valvulopathy associated with appetite suppressant use was a disorder of the left side of the heart. 



Summary of CARDIA Study*

• Random selection

• Healthy adults

• Age 23-35

• 2-D and doppler echocardiography

• N = 4532

• AR = 1.2%

• MR = 1.0%

*Circulation 90 (4, part 2):  i-282, 1994

Note 4
4.  We were guided by findings from the CARDIA study in setting our severity thresholds for aortic and mitral regurgitation.  In CARDIA, 4532 randomly selected, asymptomatic subjects age 23-35 underwent 2-D and doppler echocardiography.  While regurgitation of a minimal degree was fairly common, aortic regurgitation of mild or greater severity was found in only 1.2%.  Mitral regurgitation of moderate or greater severity was found in 1.0%.  By setting our "research" case definition at these thresholds, we hoped to minimize the misclassification of "normal" background regurgitation with that potentially attributable to appetite suppressant use.



Summary of Case Reports (III)

Analysis of 38 reports with fenfluramine-phentermine use meeting FDA
case definition

           Number         Percentage

Aortic 28 74

Mitral 27 71

A + M 18 47

Surgery   12 32

Death  2   5

Based on 33 cases with data

CHF/SOB 20 61

New murmur    8 24

No symptoms/signs   5 15

(does not include 24 cases from Mayo article)

Note 5
5.  Forty-six (46) reports had sufficient detail regarding the severity of valvular regurgitation to permit classification as either a case or non-case, according to the FDA "research" case definition.   Of these 46  classifiable spontaneous reports, 38 (83%), met the "research" definition of a case.  Among these reports, the aortic valve was most frequently affected, followed closely by dysfunction at the mitral valve.  The severity of regurgitation met the case definition at both the aortic and mitral valves in 47% (18/38).  Data on symptomatology was available for 33 reports.  Patients had symptoms of congestive heart failure or dyspnea (shortness of breath) in 61% (20/33).  24% (8/33) of  patients were asymptomatic but new heart murmurs had been noted on physical examination.  In 15% (5/33), no symptoms or signs were reported, and echocardiography was performed for screening purposes.  Valve replacement surgery occurred in 32% (12/38).  Two patients died:  one following surgery and the other as sudden death.  One other death was reported in a patient treated with fenfluramine as monotherapy following valve replacement surgery.



Data from Echocardiographic
Screening of Asymptomatic

Patients



Overview of Surveys with Fenfluramine-
Phentermine

n % F
Median
     Age

Mean
Initial

Wgt (lb)
Fen Dose

(mg/d)

Treatment
Duration

(mos)
Bowen, FL 122 89 48.5 202.3 20 11 Asymptomatic. Convenience

sample.

Khan,  MN 47 60 12-24 N IH protocol.  Random
ascertainment; full
ascertainment planned.
BMI-matched controls.

Glicklich, W I 50 94 47.8 60 > 12 Asymptomatic. Convenience
sample.

Rasmussen, IN 31 77 47.0 234 6 Asymptomatic.  Response to
community hospital
screening program.

Wadden, PA 21 100 48.0 222 20-60 24 Asymptomatic.  Full
ascertainment of patients in
long-term study.

Note 6
6.  Data were collected and analyzed from five separate echocardiographic-prevalence surveys performed on patients treated with fenfluramine-phentermine in combination after the July 8 FDA Advisory.  Dr. Richard Bowen of Naples, FL, began performing cardiac tests on asymptomatic fenfluramine-phentermine treated patients in his practice.  Dr. Mehmood Khan at Hennepin County Medical Center in Minneapolis, MN, received NIH and CDC funding to perform testing on subjects who were participating in a study of weight loss.  Dr. Alan Glicklich, of Milwaukee, WI, also began performing echocardiograms on patients in his practice treated with fenfluramine-phentermine for more that 12 months.  Susan Rasmussen, RN, collected test results and clinical data from patients who underwent echocardiography as part of a community outreach effort sponsored by the Hendricks Community Hospital, in Danville, IN.  Drs. Thomas Wadden and Frank Silvestry, at the Hospital of the University of Pennsylvania, Philadelphia, PA, tested all fenfluramine-phentermine treated patients from a weight loss research study they recently completed.



Counts of Subjects and Cases from Echo-
Prevalence Surveys

Number with
Echocardiograms

Cases with
Valvulopathy

Aortic
Regurgitation
(at least mild)

M itral
Regurgitation

(at least moderate)

Bowen 122 35 29 7

Khan 47 18 16 8

Glicklich 50 15 14 3

Rasmussen 31 11 11 1

Wadden 21 7 6 2

Overall 271 86 76 21

Khan 20 6 4 2

Dexfen+/-phen

Fen-phen

Note 7
7.  In total, 271 subjects treated with fenfluramine-phentermine in combination were identified for this analysis.  There were 86 cases (32%) meeting the "research" definition.  Aortic regurgitation of mild or greater severity was found in 76 (28%) and mitral regurgitation of moderate or greater severity was found in 21 (8%).  Eleven subjects (4%) had regurgitation meeting the case definition at both the aortic and mitral valves. 



Absolute Risk of Valvulopathy from Echo-
Prevalence Surveys

Fen-phen
      Number with
  Echocardiograms M ean 95%  C I

Bowen 122 .287 .208 - .376

Khan 47 .383 .245 - .536

Glicklich 50 .300 .179-.446

Rasmussen  31 .354 .192-.546

Wadden 21 .333 .146-.570

Overall 271 .317 .262-.376

Dexfen+ /-phen

Khan 20 .300 .119 - .543

Note 8
8.  The absolute risk of valvular dysfunction meeting our definition was consistent across the five survey sites, ranging from 29% to 38%.  The estimates of risk were homogeneous across sites, permitting pooling of data, for an overall estimate of  absolute risk of .317 (31.7%).  From Dr. Khan's site, we also had data on 20 echocardiograms performed on subjects treated with dexfenfluramine, either with or without phentermine.  The absolute risk in this group was .300 (30%).



Absolute Risk ofAbsolute Risk of Valvulopathy Valvulopathy from Echo- from Echo-

Based Prevalence SurveysBased Prevalence Surveys

DexfenDexfen±±PhenPhen

Proportion withProportion with Valvulopathy Valvulopathy

 0

 0

 0

 0

 0

 0

 0Khan

Overall

Wadden

Rasmussen

Glicklich

Khan

Bowen

0 0.1 0.2 0.3 0.4 0.5 0.6

Fen-Fen-PhenPhen

Note 9
9.  Of note in this graphic display is the marked consistency across survey sites, as well as the nearly identical point estimates of absolute risk in both the fenfluramine and dexfenfluramine groups.  The 95% confidence limits were somewhat broader for the dexfenfluramine group because the  number of subjects was much smaller.



Relative Risk ofRelative Risk of Valvulopathy Valvulopathy from Echo- from Echo-

Based Prevalence Surveys; CARDIA asBased Prevalence Surveys; CARDIA as

ReferenceReference

DexfenDexfen±±PhenPhen

Relative RiskRelative Risk

 0

 0

 0

 0

 0

 0

 0Khan

Total

Wadden

Rasmussen

Glicklich

Khan

Bowen

1 11 21 31

Fen-Fen-PhenPhen

Note 10
10.  We used data from the CARDIA study as a reference in order to estimate the relative risk of significant valvular regurgitation.  The estimates for each site and the overall pooled estimate are shown.  The estimates ranged from 13-18, with a pooled estimate of 14.6 (12.2-17.4).  Compared to the expected rate in the general population, patients treated with fenfluramine-phentermine or dexfenfluramine +/- phentermine had about a 15-fold increased risk of having valvular dysfunction.



DexfenDexfen±±PhenPhen

Relative RiskRelative Risk

Relative Risk of AorticRelative Risk of Aortic Valvulopathy Valvulopathy from Echo- from Echo-

Based Prevalence Surveys; CARDIA asBased Prevalence Surveys; CARDIA as

ReferenceReference

 0

 0

 0

 0

 0

 0

 0Khan

Total

Wadden

Rasmussen

Glicklich

Khan

Bowen

1 11 21 31 41 51

Fen-Fen-PhenPhen

Note 11
11.  When the aortic valve was analyzed separately, the pooled estimate of the relative risk was 23.4 (19.3-28.0).  It should be noted that the estimates of background rate from CARDIA were based on normal subjects age 23-35.  About half of the use of the appetite suppressants studied here were in patients over 40.



Epidemiologic Study of Valvulopathy with
Fenfluramine Use in an HMO

• Cohort: 793 subjects on fen-phen

       142 subjects on fenfluramine

• Echo Results*:
Pre-treatment: 0/25 cases
Post-treatment: 4/9 cases p = .003

*Pre- and post-treatment echocardiograms were
  in different subjects from the same cohort

Note 12
12.  Through its Cooperative Agreement Program in Pharmacoepidemiology, the FDA funds seven computerized research databases, giving it the capacity to study the occurrence of adverse reactions to prescription drugs within the setting of defined populations.  In all databases, patient confidentiality is maintained, and personal identifiers are not released to FDA.  Following the July 8 Public Health Advisory, FDA's Division of Pharmacovigilance and Epidemiology initiated an epidemiologic study using data from one of its Cooperative Agreement sites.  In the first phase of this study, all patients filling prescriptions for fenfluramine were identified.  There were 793 treated with fenfluramine-phentermine in combination, and 142 treated with fenfluramine monotherapy.  The computerized records of these patients were searched for billing claims for echocardiography and the results of these tests were retrieved.  There were 25 echocardiograms on patients from the fenfluramine cohort performed prior to their first fenfluramine prescription.  These were performed for a variety of reasons such as palpitations, chest pain or for suspected congestive heart failure.  Nine echocardiograms were performed on different members of this cohort subsequent to starting fenfluramine.  Applying the "research" case definition, significant aortic or mitral regurgitation was identified in 0/25 pre-fenfluramine tests and in 4/9 post-fenfluramine tests (p=0.003).  In the second phase of this study (which is still in progress), age-, gender-, and weight-matched untreated controls will be randomly selected from the HMO source population and results from the echocardiograms performed will be obtained.  The results from the first phase of this study suggest that the background rate of significant valvular regurgitation in obese subjects is low and that the absolute and relative risk of valve dysfunction following exposure to fenfluramine with or without phentermine is elevated.  These results are similar to those from the echocardiographic-prevalence surveys.



Summary of Echo Data on Obese Subjects -
Obtained Prior to  Suppressant Therapy

            Number of subjects               Number of cases

                           with Echocardiograms           with valvulopathy

HMO Study      25              0

Khan        8       0

Khan (controls)               5       0

Glicklich        3       0

Rasmussen        2       0

Bowen              5*       0

Total      48       0

* 3 echos were obtained at 1wk, and 1 at 3wks after initiating therapy

Note 13
13.  In all epidemiologic studies, the question of potential confounding must be considered.  In the present situation of valve disorders with appetite suppressant use, an important  potential confounder may be obesity itself.  Could the high prevalence of significant valvular regurgitation observed in these studies be due to obesity rather than exposure to fenfluramine or dexfenfluramine, with or without phentermine?  From each survey site, and from the observational epidemiologic study, 48 echocardiograms were identified as having been performed in patients prior to or at the start of treatment with an appetite suppressant.  None (0/48) met the research case definition.  These results suggest that the background rate of valvular regurgitation in obese individuals is probably no higher than in non-obese individuals.  In support of this, CARDIA found an inverse association between body weight and prevalence of regurgitant valvular lesions.  At the time of these analyses, covariate data were not available from most sites.  It is important to note that these data are based on prevalent rather than incident cases.


