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ABSTRACT

BACKGROUND
Case reports and echocardiographic studies suggest that the ergot-derived dopa-
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mine agonists pergolide and cabergoline,_used in the treatment of Parkinson’s_dis-

ease and the restless legs syndrome, may increase the risk of cardiac-valve regur-
gitation.

METHODS

We used data from the United Kingdom General Practice Research Database to
identify a population-based cohort comprising 11,417 subjects 40 to 80 years of age
who were prescribed antiparkinsonian drugs between 1988 and 2005. We con-
ducted a nested case—control analysis within this cohort in which each patient with
newly diagnosed cardiac-valve regurgitation was matched with up to 25 control sub-
jects from the cohort, according to age, sex, and year of entry into the cohort. Inci-
dence-rate ratios for cardiac-valve regurgitarion with the use of different dopamine
agonists were estimated by conditional logistic-regression analysis.

RESULTS

Of 31 case patients with newly diagnosed cardiac-valve regurgitation, 6 were cur-
rently exposed to pergolide, 6 were currently exposed to cabergoline, and 19 had
not been exposed to any dopamine agonist within the previous year. The rate of
cardiac-valve regurgitation was increased with current use of pergolide (incidence-
rate ratio, 7.1; 95% confidence interval (CI}, 2.3 to 22.3) and cabergoline (incidence-
rate ratio, 4.9; 95% CI, 1.5 to 15.6), but not with current use of other dopamine
agonists.

CONCLUSIONS

In this study, use of the dopamine agonists pergolide and cabergoline was associ-
ated with an increased risk of newly diagnosed cardiac-valve regurgitation.
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BOUT 1% OF MEMBERS OF THE U.S. POP-
Aulation who are older than 60 years have

Parkinson’s disease.* Dopamine agonists
are first-line agents for the treatment of Parkin-
son's disease. They are also prescribed for pa-
tients with the restless legs syndrome? and for
those with hyperprolactinemic disorders.

An association has been reported between
treatment with the dopamine agonist pergolide
(Permax, Eli Lilly) and the development of fibrotic
valvular heart disease, particularly when pergolide
was administered in high doses aver long peri-
ods.?7 On echocardiography, patients had mild-
to-severe cardiac-valve regurgitation, often in-
volving more than one valve. Histologic findings
have been found to resemble those of valvulopa-
thies related to the carcinoid syndrome and the
use of ergot derivatives or fenfluramine.57 In

METHODS

SOURCE OF DATA

Data wete obtained from the General Practice
Research Database (GPRD), which includes com-
puterized medical records of more than 6.3 mil-
lion patients from more than 350 general prac-
tices in the United Kingdom. Contributing general
practitioners initially ceceived 12 months of in-
structon in the standardized recording of medi-
cal information on computers. The information
recorded includes the padent’s demographic char-
acteristics, symptoms, history, medical diagno-
ses, and drug prescriptions, as well as derails of
referrals to specialists and hospitals. More de-
tailed clinical information (e.g., on test results
and from hospital discharge summaries and let-
ters from specialists), entered separately by the

several cases, the valvulopathy improved when

pergolide was discontinued.®58 Two recent case
reports have also suggested that cabergoline
(Dostinex, Pfizer) is associated with an increased
risk of valvular heart disease.5 A case of severe
tricuspid-valve regurgitation was reported after
5 years of therapy with bromocriptine (Parlodel,

. Novartis).2?

There are mechanistic grounds for believing
that not all dopamine agonists are equally likely
to be implicated in the development of cardiac-
valve regurgitation. Pergolide and cabergoline are
potent agonists of the 5-hydroxytryptamine 2B
(5-HT,y) receptor expressed on heart valves,'t2
whereas other agents in this class, such as bromo-
criptine and lisuride (Dopergine, Schering), have
antagonistic properries.*%3 Pramipexole (Mira-
pez, BoehringerIngelheim) and ropinirole (ReQuip,
GlaxoSmithKline) have low affinity to the human
5-HT, receptor.™ Preferential activation of this
receptor has been shown to induce prolonged mi-
togenic effects in cardiac fibromyoblasts, which

general practitioner in free text fields, is avail-
able on request. The completeness and validity
of the recorded information on diagnoses and
drug exposures, as checked on an ongoing basis
by staff of the GPRD, have been shown in several
studies.*®2® The database has been used for the
study of numerous diseases, including valvular heart
disease. '

Acquisition of access to the database for this
study was funded by a grant from the Canadian
Foundation for [nnovation and by the Canadian
Institutes of Health Research, and an unrestrict-
ed grant from Schering. These sources of the
funding were not involved in the design or real-
ization of the study, the analysis of the data, or
the decision to publish the results. The scientific
and ethics advisory group of the GPRD approved
the study. Because anonymized electronic records
were used as the source of data, written informed
consent was not required.

STUDY COHORT

could lead to-inducing-valvularfibroplasia.***57—We-identified all patients in the database who

We conducted a cohort study with a nested
case—control analysis to investigate the risk of
newly diagnosed cardiac-valve regurgitation as-
sociated with the use of different dopamine ago-
nists. The hypothesis was that pergolide and
cabergoline, but not the other agents, would be
associated with an increased risk of cardiac-valve
regurgitation.

were between 40 and 80 years of age and had
received at least two prescriptions for antipar-
kinsonian medications between January 1, 1988,
and August 31, 2005. The antipatkinsonian drugs
qualifying a patient for entry into the study co-
hort included the dopamine precursor levodopa,
the monoamine oxidase inhibitor selegiline (El-
depryl, Somerset; Zelapar, Valeant Pharmy), and the
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dopamine agonists bromocriptine, cabergoline,
pergolide, lisuride, pramipexole, and ropinirole.
The date of the second preseription of an anti-
packinsonian medication was defined as the date
of entry into the study cohort. Padents with a his-
tory of rheumatic heart disease, congenital heart
disease, congestive heast failure, dilated cardip-
myopathy, endocarditis or myocarditis, the carci-
noid syndrome, intravenous drug abuse, or heart-
valve abnormalities (including mitral-valve prolapse
and cardiac murmurs) before entry into the co-
hort were excluded. Also excluded were patients
* who had received fenfluramine, dexfenfluramine,
phentermine (Adipex-P, Teva; Tonamine, UCB), er-
gotamine (Ergomar, Harvest Pharms), dihydroer-
gotamine {(DHE-45; Migranal, Valeant), or methy-
sergide.

The date of exit from the cohort (exir date) was__tion within 3-years before-the-index-dare-were-not

DOPAMINE AGONISTS AND THE RISK OF CARDIAC-VALVE REGURGITATION

tients were considered to have newly diagnosed
cardiac-valve regurgitation if they had no history
of a cardiac-valve abnormality and if they had re-
ceived a diagnosis of cardiac-valve regurgitation on
the basis of echocardiography, heart catheteriza-
tion, or clinical examination. The index date was
defined as the first date of recorded cardiac-valve
regurgitation or a related symptom.

For each rase patient, we randomly selected up
to 25 controls from the study cohort of patients
taking antiparkinsonian medications. Controls

.. were matched to case patients according to sex,

age (within 2 years), and year of entry into the
study cohort. The date that resulted in the same
duration of follow-up for the case patient and
the control was designated the index dare for
the control. Patients with a myocacdial infarc-

———defined-as-the-date-of the first ocetirrencs of the
following events: a diagnosis of valvular heart
disease; a condition or an event that was one of the
exclusion criteria, with the exception of conges-
tive heart failuce (which may precede a diagnosis
of valvular heart disease); death; the end of regis-
tration with the practice; cessation of the contribu-

* ton of data to the GPRD by the general practice;
or the end of the study period (August 31, 2005).

IDENTIFICATION OF CASE PATIENTS AND CONTROLS
We nsed diagnostic codes compatible with valvu-
lar regurgitation, cardiac-valye interventions, and
cardiac murmurs to identify possible new cases of
cardiac-valve regurgitation during follow-up in
the study cohort of patients taking antiparkinso-
nian medications. Patients who had had a myo-
cardial infarction within 3 years before receiving
a diagnosis of valvular regurgitation were exclud-
ed, since this condition may be a cause of valvular
insufficiency. For each patient with a recorded
diagnosis suggestive of valvular regurgitation, we
~tequested more detailed clinical information avail-
able in the database that was related to cardiologic
findings (including resnlts of the clinical examina-
tion, echocardiography, and heart catheterization),
hospital discharge summaries, and letters from
specialists. This information was independently
reviewed by a senior consulting cardiologist and
two trained physicians who were unaware of the
patient’s history of use of a dopamine agonist. Pa-

selected as controls. For both case patients and
controls, recorded data had to be available for ar
least 12 months before the index date.

EXPOSURE
For all case patients and controls, we identified
exposure to all dopamine agonists during the 12
months before the index date. Case patients and
controls were stratified according to the medica-
ton prescribed: bromocriptine, cabergoline, per-
golide, lisuride, prarnipexole, or ropinitole.

We defined two periods of exposure on the
basis of the timing of the prescription of a dopa-
mine agonist. Current use was defined as a pre-
scription that was still in effect within 6 months
before the index date, and recent use as a prescrip-
tion that ended between 6 and 12 months before
the index date. No current or recent use was de-
fined as no use of any dopamine agonist within
the 12 months before the index date. Those who
had received more than one dopamine agenist in
the yeac before their index date were grouped ac-
cording to the dopamine agonist prescribed for
the longest period duoring the 12 months. If two
or more dopamine agonists had been taken for
the same oumber of months, the patients were
grouped according to the most recent use. Case
patients and controls who had taken more than
one dopamine agonist during the 6 months be-
fore their index date (defined as current multiple
use) were excluded from the analysis.
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>6.3 Million patients from
the United Kingdom GPRD

12,794 Patients had at least 2 prescriptions for anti-
parkinsonian medication and were 40-80 yr of age

1377 Exduded
267 Had heart-valve abnormalities
66 Had rheumatic heart disease
17 Had congenital heart disease
384 Had congestive heart failure or dilated
cardiomyopathy
13 Had endocarditis or myocarditis
1 Had carcinoid syndrome
58 Used ather drugs associated with
valvulopathy
644 Had <12 mo of recorded datz before
date of exit from the cohort

11,417 Patients included in the study cohort

[

81 With possible new valvular
regurgitation

50 Excluded
8 Had myocardial infarc.
tion within previous 3 yr
2 Had preexisting valvular
heart disease
40 Did not have diagnosis

confirmed
!
A 31 Case patients validated and 666 Contral subjects matched
grouped according to history to case patients according to
of exposure to a dopamine agonist sex, age {within 2 yr), and year

SN of cohort entry; required to have
E 212 mo of recorded data and
i no myacardial infarction within
- 3 yrbefore index date

0 Excluded because of current
multiple use

666 Grouped according to histary
of exposure to a dopamine agonist

3 Excluded because of current
multiple use

31 Case patients 663 Controls

Figure 1. Study Cohort and Reasons for Exclusion. .

Data on the 12,794 patients from whom the study cohort was selected fulfilled the quality standards of the United
Kingdom General Practice Research Database (GPRD). Some patients met more than one criterion for exclusion.
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We quantified exposure to a dopamine ago-
mist in two ways. First, we categorized the cumu-
lative duratien of current use of a dopamine ago-
nist as less than 6 months or 6 or more months.
Second, we caleulated the daily dose of a dopa-
mine agonist for patients currently using pergolide
or cabergoline by multiplying the tablet strength
by the prescribed number of tablets per day and
categorized the dose as 3 mg or less daily or more
than 3 mg daily (with the defined daily dose [the
average maintenance dose per day] used as the
cutoff value, as designated by the World Health

‘Organization).

STATISTICAL ANALYSIS
The incidence-rate ratio {the ratio of the incidence
rate of newly diagnosed cardiac-valve regurgita-

cidence rate among patients who had not been
exposed o a dopamine agonist.

RESULTS

A total 0f 11,417 patients were included in the final
cohort, all of whom had received at least two pre-
scriptions for antiparkinsonian drugs and met

tion-among.the patients-currently-exposed-to-z

~dopamine agorist under study to the incidence
rate among patients who had not been exposed to
a dopamine agonist) was estimated from odds
ratios calculated with the use of conditional lo-
gistic regression. We constructed separate mod-
els characterizing case patients and controls ac-
cording to the last daily dose ofa dopamine agonist
and the cumulative duration of current use of per-
golide or cabergoline. The model included the use
of all dopamine agonists and considered the fol-
lowing covariates: body-mass index; smoldng sta-
tus; the presence or absence of hypertension, dia-
betes, coronary hearr disease, Parkinson's disease,
restless legs syndrome, and hyperprolactinemia;
and the use of antiparkinsonian drugs other than
the dopamine agonists under study. We used a
baclcward-selection pracedure, including variables
in our final model that led to a change of more
than 15% in the risk estimates for valvular regur-
gitation associated with current use of pergolide
or cabergoline, as compared with no current or
recent use of any dopamine agonist. The reference
category for the analysis comprised case patients
ot controls who had not been exposed to any dopa-
mine agoaist under study during the 12 months
before the index date. All reported P values are
two-tailed, with a significance level of 0.05, and
95% confidence intervals (Cls) were calculated
for all incidence-rate ratios. The excess risk of
cardiac-valve regurgitation incurred by current use
of pergolide or cabergoline was calculated by mul-
tiplying the incidence-rate ratio minus 1 by the in-

* Plus—minus values are means +SD. Case patients and controls were matched
for age, sex, and year of entry into the study cohort. Percentages may exceed

100 because of overlap between the categories.

T The body-mass index is the weight in kilograms divided by the square of the

height in meters.

i This category includes use during the 6 months before the index date.

Table 1. Characteristics of Case Patients and Cantro} Subjects.*
Case Patients Controls
Characteristic {N=31) {N=663)
Age (yr) 73.047.8 71.5:6.9
no. (%)
Male sex 20 (85) 443 (68)
Smoking status ’
Current smoker 7{23) 105 (16}
Formersmoker -~ - — BN 1) — L N ) V)
Never smoked 15 (48) 307 {46)
Unknawn 4(13) 161 (24)
Bady-mass indexy
<20 5 (16) 36 (5)
20-25 11 {36) 187 (28)
>25 11 (35) 205 (31)
Unknown 4 (13) 235 (35)
Indication for use of a dopamine -8
agonist R
Parkinson's disease 29 (94) 569 (86) it
Restless legs syndrome 3(10) 25 (4) I[
Hyperprolactinemia 1(3) 21 (3) i
Not recorded 1(3) 66 (10)
Coexisting conditions E
Diabetes 3(10) 74 (11) {
Hypertension 7 (23} 203 (31)
Coronary heart disease 4(13) 135 (20) :
Current use of ather antiparkinsonian
drugs: X
Levodopa 21 (74) 505 (76)
Amantadine {Symmetrel, 5(18) 26 (4) ;
Endo Pharms) i
Selegiline (Eldepryl, Somerset; 4(13) 143 (22) k
Zelapar, Valeant Pharm) i
Apomorphine (Apokyn, Vernalis) 1(3) 6 (1) :
Anticholinergic drugs 2(7) 55 (B) §
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all the inclusion and exclusion criteria (Fig. 1.
The mean age at entry into the study cohort was
69 years, and the mean duration of follow-up
{from entry to exit from the study cohort) was
4.2 years. The numbers of patients taking dopa-
mine agonists at any time during follow-up and
the respective duration {person-years) of exposure
during follow-up were as follows: 828 patients
taldng bromocriptine (1683 person-years), 61 tale
ing lisuride (88 person-years), 931 taldng pergolide
(2031 person-years), 1228 taking cabergoline (1812
person-years), 492 taking pramipexole (648 per-
son-years), and 993 taking ropinirole (1565 per-
son-years). Patients may have been included in
more than one of these categories of exposure be-
tause of changes in their use of dopamine ago-
nists during follow-up. The total number of per-

81 patients in the study cohort, of whom 31 were
validated as case patients with newly diagnosed
cardiac-valve regurgitation (Fig. 1 aod Table 1).
Details on which valves were involved and haw the
diagnosis was confirmed are presented in Ta-
ble 2 For one case patient, only 11 months of re-
corded data before the index date were available
in the database. We included this case patient in
the analysis, since the inclusion did not materi-
ally change the results of the analysis. Among the
31 case patients, 6 were currently exposed to per-
golide, 6 were currently exposed to cabergoline,
and 19 had no current or recent exposure to g
dopamine agonist (Table 2). The resulting inei-
dence rates of newly diagnosed cardiac-valve re-
gurgitation were 30 per 10,000 per year for per-
golide, 33 per 10,000 per year for cabergoline, and

son-years of no exposure-te-dopamine-agonists=

.3 per 10,000 per year fqr,no,cxposureftofany

was-34;548There were 7702 patients who were
never exposed to any doparmine agonist during
follow-up, accounting for 28,892 persou-years.

Cardiac-valve abnormalities were recorded for

dopamine agonist. ‘

A total of 666 controls wha could be matched
to the case patients were identified in the study
cohort. Of these controls, 3 were excluded be-

Table 2. Characteristics of 31 Case Patients with Cardiac-Valve Regurgitation, Accerding to Use of a Dopamine
Agonist.®
Pergolide Cabergoline No Dopamine Agonist
Characteristic {N=8) {N=6) {N=19)
no. of patients (%)
Confirmation of diagnosis
Echocardiography 2 4 9
Heart catheterization 1 0
Clinical information: 3 2 10
Valvular regurgitationy
Mitral 4(67) 5 (83) 17 (89)
Aortic 3 (50) 5 (83) 4(21)
Tricuspid 0 3 (50) 0
No. of valves invalved
1 5 (83) 117 17 (89)
2 ' 1(17) 3 (50) 2 (11
3 0 2(33) 0
Clinical symptoms§
Dyspnea, edema, or both 4 4 12
Syncope, arthythmia, or chest pain 0 2 1
Unknown 2 0 6 ‘]

* Among all case patients taking pergolide or cabergoline, the duration of the last prescription overlapped the index date,

1 The clinical diagnosis of valvular regurgitation was based on a clinical finding of a typical cardiac murmur, a refercal
from a physician, or hospitalization for further evaluation of 2 recent onset of symploms (e.g., dyspnea or edema).

J Percentages may exceed 100 because of overlap between the categories.

§ The symptoms included in this category were those occurring within 18 months before diagnosis.

34
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cause of current use of multiple dopamine ago-
nists, leaving 663 controls (Fig. 1 and Table 1).
The mean age of case patients and controls was
73 and 74 years, respectively. The primary diag-
nosis was Parkinson’s disease in case patients
(94%) and controls (86%). Except for current use
of amantadine (Symmetrel, Endo Pharms), there
was no significant difference in characteristics
between case patients and controls (Table 1). OF
the five case patients who were currently exposed
to amantadine, three also had current exposure to
cabergoline and one had current exposure to per-
golide.

The rate of cardiac-valve regurgitation was ele-
vated among patients who were currently exposed
to either pergolide (adjusted incidence-rate ratio,
7.1; 95% CI, 23 to 22.3) or cabergoline (adjusted

DOPAMINE AGONISTS AND THE RISK OF CARDIAC-VALVE REGURGITATION

fore created a model that included body-mass in-
dex, smoking status, and the presence or absence
of hypertension, diabetes, coronary heart disease,
Parkinson’s disease, restless legs syndrome, and
hyperprolactinemia. [n this analysis, the adjust-
ed incidence-rate ratios were 6.0 (95% CI, 1.7 to
21.3) for pergolide and 6.9 (95% CI, 1.9 to 25.9)
for cabergoline. The excess risks of cardiac-valve
regurgitation for current use of pergolide and
for current use of cabergoline were 33 and 21 ad-
ditienal case patients per 10,000 persons exposed
per year, respectively.

We did not have systematic clinical follow-up
data on the case patients with cardiac-valve regur-
gitation identified in this analysis. One patient
had echocardiographic evidence of regression of
aortic regurgitation after discontinuation of ca-

—ineidencerateratio; 4.9795% CL 1:5t0 15:6) ([ahle

3}, but not among those who were currently ex-
posed to other dopamine agonists. For amanta-
dine, the only concurrent medication found to
have a significant association with cardiac-valve
regurgitation, the adjusted incidence-rate ratio was
3.5 {95%, CI, 1.1 t0 11.3). The adjusted incidence-
rate ratios were particularly elevated for daily doses
greater than 3 mg of pergolide (37.1; 95% CI, 5.1
to 270.6) and 3 mg of cabergoline (50.3; 95% CI,
6.6 to 381.4), as well as for a duration of use of
6 months or more (Table 4).

Although current use of amantadine was the
only other significant risk factor identified, the
small number of case patients reduced the likeli-
hood of the detection of additional risk factors
of potential importance to the analysis. We there-

another patient, who had been exposed to per-
golide, but the procedure was not performed.

DISCUSSION

Our study showed that the use of pergolide or ca-
bergoline was associzred with a significantly in-
creased risk of newly diagnosed cardiac-valve re-
gurgitation. This risk was particularly high among
patients who had taken daily doses of pergolide
or cabergoline that exceeded 3 mg; the risk was
increased only among those who had taken either
drug for 6 or more months. The risk was not in-
creased among patients treated with other ergor
derived dopamine agonists or with dopamine ago-
nists that are not derived from ergot.

Table 3. Current Use of Dopamine Agonists and the Risk of Cardiac-Valve Regurgitation.
Adjusted Incidence-Rate
Exposure Case Patients (N=31) Controls {N=663) Ratio {95% CI)*
na. (%)
No current or recent use of a dopa- 15 (61} 530 (B0} 1.0
mine agonist}
Bromocriptine 0 19 (3)
Cabergoline 6 (19) 34 {5) 4.9 (1.5~15.6)
Pergolide ' 6 (19) 26 (4) 7.1 (2.3-22.3)
Lisuride 0 1 {0}
Pramipexole 0 23 (3
Ropinirole 0 23 (3)

bergoline Valve replacement was considered in

* The incidence-rate ratio was adjusted for the use of ather dopamine agonists or amantadine.
1 This is the reference category, defined as no use of a dopamine agonist during the 12 months before the index date.
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Table 4. Influence of the Daily Dose of Pergolide ar Cabergoline and the Ciimulative Buration of Use on the Risk
of Cardiac-Valve Regurgitation.
) Case Patients Controls Adjusted Incidence-
Exposure {N=31) [N=663) Rate Ratio {95% CI)* P Valuey
no. (%)
No current or recent use of 19 {61) 530 (80) 1
a dopamine agonisty
Last daily dose
Pergolide 0.07
simg 3 {10) 21 (3) 5.1 (1.3-20.4)
>3 g - i 0 (1) B 5(1) 37.1 (5.1~270.6)
Cabergoline 0.01
s3mg 2{7 31 (5) 2.6 {0.5-12.8)
>3 mg 4 (13) 3(0) 50.3 (6.6-381.4)
Cumulative duration of use
Pergolide _ e
- <6 ma 0 41
=6 mo 6 (19) 22(3) 9.8 (2.8-33.1)
Cabergoline
<6 mo [ 11 (2)
26 mo 6 (19) 23 (4) 7.8 (2.2-27.4)

* The incidence-rate ratio was adjusted for the use of other dopamine agonists or amantadine.
T P values are for the comparison of the incidence-rate ratios of valvular regurgitation between the higher dose and lower

dose of each drug.

F This is the reference category, defined as no use of a dopamine agonist during the 12 months before the index date.

Qur finding of an increased risk of valvular
regurgitation with pergolide is supported by a
number of case reports**?2 and echocardiograph-
ic studies.*® One echocardiographic study showed
an odds ratio of 3.7 (95% CI, 0.7 to 19.2) and 4.0
(95% CI, 1.3 to 12.2) for clinically significant aor-
tic or mitral regurgitation, respectively, and an
odds ratio of 18.4 {95% CI, 1.2 to 283) for clini-
cally significant tricuspid regurgiration among 46
patients treated with pergolide, as compared with
an-age-matehed historical control group:3-Evidence
of an increased risk of cardiac-valve regurgitation
with cabergoline counsists primarily of case re-
ports.>® However, a recent echocardiographic study
showed a similar prevalence of cardiac-valve regur-
gitation among patients exposed o cabergoline
and pergolide®: clinically significant regurgita-
tion was present in 6 of 13 patients (46%) taking
cabergoline and in 9 of 29 patients (31%) taking
pergolide, but in only 6 of 49 (12%) age-matched
controls who did not have Parkinson’s disease. In
contrast, another retrospective evaluation of car-

treated with cabergoline showed a low risk of fi-
brotic side effects, particularly cardiac valvulopa-
thy (in 1 patient).?

In our study, no patients with newly diagnosed
valve regurgitation were identified among those
treated with bromocriptine or lisuride (ergot-
derived dopamine agonist) or with ropinirole or
pramipexole (dopamine agonists that are not de-
rived from ergot) within the 12 manths before
the patients’ index dates. Among the controls, the
prevalence of exposure to pramipexole, ropinirole,
and bromacriptire was similar to that of eXpo-
sure to pergolide and cabergoline (Table 3). Nev-
ertheless, the upper bounds of the 95% Cls de-
rived from the size of the population studied and
the absence of observed events suggest an upper
bound to the rates that is compatible with values
up to 17.8 events per 10,000 persons per year for
bromoeriptine, 19.1 events per 10,000 per year
for ropinirole, 46.1 events per 10,000 per year for
pramipexole, and 334.7 events per 10,000 per year
for lisuride. Differences in the affinity of the vari-

diopulmonary fibrotic side effects in 234 patients _ous dopamine agonists for valvular 5-HT;recep
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tors**** could explain the differences in rislc ob-
served in our study. The unexpected finding of
an increased risk of cardiac-valve regurgitation
associated with amantadine use requires further
investigation, since this drug is not known to ac-
tivate 5-HT,; receptors.

Some limitations of our study need to be con-
sidered. All informarion was recorded prospec-
tively, ruling out recall bias. Selection bias in the
choice of control subjects is unlikely, because we
used a nested case—control design in a defined
cohort of both case patients and controls. De-

“tection bias could be of concern, since pergolide
1z was discussed as a possible cause of cardiac val-
1 vulopathy before the end of the study period. The
British Commitree on Safety of Medicines pub-
lished an alert on pergolide-associated valvu-

sures in patients receiving pergolide in order to
detect valvuloparhies. To investigate this poten-
tial source of bias, we conducted a subgroup
analysis involving only patients in whom cardiac-
valve regurgitation had been diagnosed before
September 2003. This analysis did not mareri-
ally change our results.

Our study may have underestimated the inci-
dence of asymptomatic cases, since it was not
based on echocardiographic monitoring of all
patients in the cohort. If asymptomatic cases as-
sociated with the use of pergolide or cabergoline
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g lopathy in September 2003,25 and this alert may  stantially_increased-risk of newly diagnosed-car
==} ———have-led-to-an-increased-use-of diagnostic mea-—diac-valve regurpitation. There wasno-evidenceof ——————

were underdiagnosed in the study, our reported
estirnates would, in fact, be underestimates of the
true risks. Since we did not have data on echo-
cardiography or heart catheterization for all the
case patients, we conducted a subgroup analysis
involving 16 case patients for whom confirma- N
tion of the diagnosis by echocardiography or heart )
catheterization was recorded. This subgroup anal-
ysis also showed an increase in the risk of car-
diac-valve regurgitation associated with pergolide
and cabergoline, although the results.were not
significant because of the reduced power of this
analysis. - T
In conclusion, our study showed that treatment
with either pergolide or cabergoline, particularly
at daily doses greater than 3 mg and for periods
of 6 months or longer, was associated with a sub-

S&"uc&k{
(‘:,or\&dus LS

such an increase in risk with the use of other do-
pamine agonists.
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