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Bromocriptine Use and the Risk of Valvular Heart Disease

Louis C.S. Tan, FRCP,"*** Kenneth K.C. Ng, MRCP,* Wing-Lok Au, FRCP,"*”
Raymond K.K. Lee, MRCP,* Yiong-Huak Chan, PhD,> and Nigel C.K. Tan, MRCP?

!Parkinson’s Disease and Movement Disorders Centre, National Neuroscience Institute, Singapore
2USA National Parkinson Foundation Centre of Excellence
")Departmem of Neurology, National Neuroscience Institute, Singapore
*Department of Cardiology, Tan Tock Seng Hospital, Singapore
JBiostatistics Unit, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

Abstract: It has been reported that patients on pergolide and
carbergoline have an increased risk of developing valvular heart
disease. It is uncertain if bromocriptine, an ergot-derived dopa-
mine agonist (DA) with partial 5-HT,p activity, is associated
with a similar risk. We assessed the frequency of valvular heart
disease in Parkinson’s disease (PD) patients on bromocriptine
compared to pergolide and a control group of PD patients who
had not been treated on any DA. Seventy-two PD patients on
bromocriptine, 21 patients on pergolide, and 47 control PD
patients were recruited. Transthoracic echocardiographic studies
were performed and reviewed by a blinded cardiologist. The
risk for the bromocriptine group to develop any abnormal val-
vular regurgitation was 3.32 (adjusted OR, 95% CI: 1.11-9.92,

P = 0.03) compared to controls, whereas the risk for the pergo-
lide group was 3.66 (adjusted OR, 95% CI: 1.22-10.97, P =
0.02). When cumulative dose of bromocriptine was analyzed by
quartiles, patients with a greater exposure to bromocriptine had
significantly higher risk of developing both mild and moderate-
severe regurgitations (P for trend, 0.005 and 0.019, respec-
tively). This study demonstrated that bromocriptine use
was associated with an increased risk of developing valvular
heart disease, which occurred in a cumulative dose-dependent
manner. © 2008 Movement Disorder Society

Key words: bromocriptine; valvular heart disease; 5-HT2
serotonin  receptors; ergotamines; pergolide; dopamine
agonists

Several retrospective and prospective studies have
shown that the risk of valvular heart disease in patients
with Parkinson’s disease (PD) is increased with the use
of the dopamine agonists (DA) pergolide and cabergo-
line." Both these drugs are ergot-derived DA and
their effects on heart valves have been postulated to be
mediated through their potent agonism of the 5-hy-
droxytryptamine 2B (5-HT,g) receptors expressed on
heart valves."™ Bromocriptine is also an ergot-derived
DA that has been previously described to be a 5-HT,p
antagonist” but found subsequently to be a partial ago-
nist of 5-HT,p receptors.”® Although there have been
numerous studies on pergolide and carbergoline and
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ogy, National Neuroscience Institute, 11 Jalan Tan Tock Seng, Singa-
pore 308433, Singapore. E-mail: louis_tan@nni.com.sg
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their association with valvular heart disease, the risk of
valvular heart disease in patients on bromocriptine has
not been properly evaluated despite a previous case
report of valvular heart disease related to bromocrip-
tine use.” To the best of our knowledge, there has only
been one prospective study that included a subgroup of
PD patients on bromocriptine.'® As a result of bromoc-
riptine’s less potent agonism of 5-HT,p receptors and
the lack of published data, many have assumed that
bromocriptine is a safe drug that is not associated with
valvular heart disease.**

Bromocriptine is the first oral DA; it has been mar-
keted since the early 1970s. Understanding the risk of
developing valvular heart disease in patients on bro-
mocriptine is important as this drug is widely used in
developing countries as first-line treatment for PD.
This is because of its availability in the generic form,
which significantly reduces its costs. Even in a
more developed country like Singapore, bromocriptine
is the only DA that is fully subsidized by the public
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healthcare system. The impact of bromocriptine’s use
also extends beyond PD patients as it is commonly
used for the treatment of hyperprolactinaemia and rest-
less-legs syndrome.

We conducted a prospective echocardiographic study
to investigate the risk of valvular heart disease among
PD patients treated on bromocriptine compared to per-
golide and a control group of PD patients who had not
been treated with DA before. We evaluated the sever-
ity of regurgitation for the mitral, aortic, and tricuspid
valves as well as the presence of morphological abnor-
malities on these valves.

METHODS

Consecutive PD patients who attended the PD and
movement disorders clinic who met the study criteria
were recruited. Seventy-two PD patients treated on
bromocriptine and 21 patients treated on pergolide
were recruited. These patients had been on these medi-
cations for 6 months or more and not been previously
treated on other DA. Age-matched controls were 47
PD patients who had not been exposed to any DA. All
participants had no previous history of valvular, ische-
mic, or other heart disease and had not been on any
other ergot or anorectic agents. Patients with severe de-
mentia precluding informed consent, and patients with
Marfan’s syndrome and other connective tissues disor-
ders who were prone to develop valvular heart disease
were also excluded from the study. The institutional
review board of our institute approved the study, and
all participants provided written consent to take part in
the study.

Complete echocardiographic examinations were car-
ried out using a commercially available ultrasonograph
(Vivid 7, General Electric, Norway) with M-mode, 2-
dimensional, and Doppler echocardiography (pulsed
waved, continuous wave and color Doppler). Echocar-
diograms were obtained in the standard views and
stored as 3-second clips in a DICOM format on digital
video discs. The morphology of all the valves were
evaluated for any valve leaflet thickening (>4 mm),"’
the presence of calcifications, abnormal valve motion,
and the presence of stenosis. Qualitative assessment of
valvular regurgitation for all valves was done by visual
assessment of the color Doppler envelope. The severity
of regurgitation was graded as absent (0), trace (1),
mild (2), moderate (3), or severe (4) according to the
American Society of Echocardioraphy criteria and
guidelines.'” A rating of mild regurgitation (grade 2)
and higher was considered abnormal. The assessment
of significant valvular regurgitation was performed

Movement Disorders, Vol. 00, No. 00, 2008
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using semiquantitative methods that included continu-
ous wave Doppler as well as measurements of effective
regurgitant orifice area and regurgitant volumes. All
echocardiograms were read by a qualified cardiologist
who is an experienced echocardiographer (KN). The
rater was blinded to participants’ prior drug history
(case or controls).

A composite regurgitation score, comprising the sum
of the individual regurgitation scores for the mitral,
aortic, and tricuspid valves, was calculated for each
participant.” We also performed a combined regurgita-
tion analysis to assess the severity of regurgitation
across all three valves. Participants were grouped into
three mutually exclusive categories: “normal” (all
valves with grade 0-1 regurgitation), “mild” (at least 1
valve with grade 2 regurgitation and other valves with
grade 0-2 regurgitation), and “moderate-severe” (at
least one valve with grade 3—4 regurgitation).

Analysis was performed using SPSS version 11. We
tested differences between bromocriptine and pergolide
groups versus controls using the x” test for categorical
variables, and the unpaired ¢ test for the composite re-
gurgitation score. We used the x> test for trend to
assess the linear trend for the risk of valvular regurgi-
tation with increasing bromocriptine quartiles. Adjust-
ments were made for age, gender, the presence of dia-
betes mellitus and hypertension, duration of PD diag-
nosis, and UPDRS motor score.

Results were considered significant if P < 0.05.

RESULTS

The mean age of the patients and racial composition
of the participants in all three groups were similar.
However, the control group had more females, were
older at disease onset, had shorter disease duration,
and had lower Hoehn and Yahr stage and less severe
UPDRS motor scores (Table 1). There was no signifi-
cant difference between the three groups in relation to
the presence of valvular calcification, thickening, re-
stricted mobility, or stenosis on echocardiography.

Analyzing only single valves, the pergolide group
had significantly higher frequency of mitral and aortic
regurgitation (Table 2). The bromocriptine group also
had a significantly higher frequency of mild aortic re-
gurgitation. The mean composite regurgitation score
was also significantly higher for the pergolide group
when compared with the control group (P < 0.001).

In the combined regurgitation analysis for the pergo-
lide group, there was a significantly higher frequency
of mild as well as moderate-severe regurgitation
when compared with the control group (P = 0.001)

Path: J:/Production/MDS#/Vol00000/080295/3B2/C2MDS#080295

T1

T2




J_ID: za2 Customer A_ID: MDS 22228 Date: 8-JULY-08

Stage: | Page: 3

BROMOCRIPTINE AND VALVULAR HEART DISEASE 3
TABLE 1. Clinical characteristics of patients
Bromocriptine Pergolide Control

Characteristics group (n = 72) group (n = 21) group (n = 47)
Mean age (yr) 594 =79 61.5 = 10.6 61.9 * 6.8
Male (no, %) 53 (74%) 16 (76%) 27 (57%)
Race (no, %)
Chinese 62 (86%) 19 (90%) 40 (85%)
Indian 7 (10%) 1 (5%) 4 (9%)
Malay 3 (4%) 1 (5%) 2 (4%)
Others 0 0 1 2%)
Mean age of diagnosis (yr) 53.6 = 7.1 50.9 = 9.7 59.8 = 6.6
Mean duration since diagnosis of PD (yr) 58 43 10.8 £ 6.2 2019
Mean Hoehn and Yahr stage 24+ 1.0 25 *+08 2.0 = 0.6
Mean UPDRS motor score 244 = 113 240 £ 11.6 16.7 = 6.6
Dosage of dopamine agonist

Mean daily dose (mg/d) 18.6 = 9.7 14 =07 0

Range of daily dose (mg/d) 2.5-60 0.4-3.0 0

Mean cumulative dose (mg) 20053.7 = 17660.9 1882.8 = 1425.7 0
Duration of treatment (mo)

Mean 43.6 = 324 57.8 £ 27.0 0

Range 5.6-126.9 19.9-109.3 0
Hypertension (no, %) 17 (24%) 9 (43%) 21 (45%)
Diabetes Mellitus (no, %) 7 (10%) 2 (10%) 4 (9%)

All mean values are expressed as mean = SD.

(Table 2). For the bromocriptine group, the presence of
mild or moderate-severe regurgitation was of border-

line significance (P = 0.08).

pergolide compared to controls was 7.29 (crude OR,
95% CI: 2.31-23.07, P = 0.001). After adjustment, the

OR was 3.66 (95% CI: 1.22-10.97, P = 0.02).

The risk of developing any abnormal valvular regur-

gitation (mild or moderate-severe) for participants on

TABLE 2. Severity of regurgitation

The risk for participants on bromocriptine to develop
any abnormal valvular regurgitation was 2.33 (crude

Bromocriptine Pergolide Control group
group (n = 72) group (n = 21) (n = 47)
Grade of mitral regurgitation
0-1 64 (89%) 14 (67%) 44 (94%)
2 6 (8%) 5 (24%) 2 (4%)
34 2 (3%) 2 (10%) 1 (2%)
P value 0.66 0.02
Grade of aortic regurgitation
0-1 61 (85%) 13 (62%) 43 (92%)
2 11 (15%) 3 (14%) 2 (4%)
34 0 5 (24%) 2 (4%)
P value 0.04 0.01
Grade of tricuspid regurgitation
0-1 47 (66%) 15 (71%) 38 (83%)
2 18 (25%) 4 (19%) 6 (13%)
34 6 (9%) 2 (10%) 2 (4%)
P value 0.15 0.54
Mean composite regurgitation score (95% CI) 2.14 (1.72-2.56) 3.43 (2.64-4.22) 1.70 (1.23-2.17)
P =0.18 P < 0.001
Combined regurgitation analysis®
Normal 40 (56%) 6 (29%) 35 (75%)
Mild 23 (32%) 7 (33%) 7 (15%)
Moderate or severe 9 (13%) 8 (38%) 5 (11%)
P value (df = 2) 0.08 0.001

Mild: At least one valve with grade 2 regurgitation and other valves grade 0-2.

Moderate-severe: At least one valve with grade 3—4 regurgitation.

Categories are mutually exclusive.
“Normal: All valves grade 0-1.

ID: kumaris Date: 8/7/08
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TABLE 3. Frequency of regurgitation across all 3 valves, grouped by quartiles of cumulative bromocriptine dose,
compared to pergolide and control groups

Combined Bromocriptine quartiles
regurgitation
analysis Controls (n = 47) Ql (n = 18) Q2 (n = 18) Q3 (n = 18) Q4 (n = 18) Pergolide (n = 21)
Normal 35 (75%) 14 (78%) 11 (61%) 8 (44%) 7 (39%) 6 (29%)
Mild 7 (15%) 3 (17%) 5 (28%) 8 (44%) 7 (39%) 7 (33%)
Moderate 5 (11%) 1 (6%) 2 (11%) 2 (11%) 4 (22%) 8 (38%)

or severe

Adjusted p(trend) for bromocriptine quartiles: P = 0.002 for any abnormal regurgitation; P = 0.005 for mild regurgitation; P = 0.019 for mod-

erate-severe regurgitation.

OR, 95% CI: 1.04-5.21, P = 0.052) and 3.32 (adjusted
OR, 95% CI: 1.11-9.92, P = 0.03) compared to con-
trols. The risk for participants to develop mild regurgi-
tation while on bromocriptine was 2.88 (crude OR,
95% CI: 1.10-7.51) and 3.86 (adjusted OR, 95% CI:
1.09-13.69). The risk for participants to develop mod-
erate-severe regurgitation while on bromocriptine was
1.58 (crude OR, 95% CI: 0.48-5.14) and 2.61 (adjusted
OR, 95% CI: 0.51-13.35).

We examined the relationship between the cumula-
tive dose of bromocriptine (divided into quartiles) and
combined regurgitation analysis across three valves;
controls and pergolide groups were used for compari-
son (Table 3). The frequency of abnormal regurgitation
increased with increasing cumulative dose of bromoc-
riptine (adjusted P for trend = 0.002). This dose-
response relationship was present when both mild and
moderate-severe valvular heart disease was analyzed
separately. Among the participants who received the
highest quartile of cumulative bromocriptine dose,
61% of them had valvular regurgitation. This percent-
age approached that of the pergolide group where 71%
were found to have valvular regurgitation.

The risk of both mild regurgitation and moderate-
severe regurgitation was increased with increasing cu-
mulative dose (in quartiles) of bromocriptine (Table 4)
compared to controls. The adjusted OR for developing
mild valvular regurgitation doubled from 4.51 to 11.00
from the second to the third quartiles of cumulative
bromocriptine dose and reached 16.47 for participants
in the fourth quartile (Table 3). The risk for developing
moderate to severe valvular regurgitations was 61.16
(adjusted OR) for participants in the highest quartile of
cumulative bromocriptine dose.

DISCUSSION

This study was designed to specifically assess if bro-
mocriptine use among PD patients was associated with
valvular heart disease. The participants in this study

Movement Disorders, Vol. 00, No. 00, 2008
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were specially selected to ensure that they had no prior
heart disease or other conditions that predisposed them
to having valvular heart disease. The bromocriptine
group was compared to a pergolide group that served
as a positive control and a control group of participants
with PD that served as a negative control.

The findings in this study suggest that bromocriptine
is not as safe as previously thought®* and is associated
with valvular heart disease. The risk of participants on
bromocriptine to develop valvular heart disease that
was mild, moderate, or severe was more than three
times that of control participants who had no prior ex-
posure to any DA. The development of mild and mod-
erate-severe valvular heart disease in the bromocriptine
group also showed a cumulative dose-response rela-
tionship. These results suggest that the higher the ex-
posure to bromocriptine, the higher the risk of develop-
ing both mild and moderate-severe valvular regurgita-
tions. Higher cumulative doses have also been found
previously to be associated with significantly more

TABLE 4. Risk of mild and moderate-severe regurgitation
across all three valves in bromocriptine group, grouped by
quartiles of cumulative bromocriptine dose,
compared to controls

Bromocriptine quartiles

Crude OR (95% CI) Adjusted OR (95% CI)

Mild*
Control group 1.00 1.00
Quartile 1 1.07 (0.24-4.74) 2.13 (0.42-10.94)
Quartile 2 2.27 (0.60-8.61) 4.51 (0.90-22.66)
Quartile 3 5.00 (1.40-17.85) 11.00 (1.83-66.35)
Quartile 4 5.00 (1.33-18.81) 16.47 (1.98-137.20)
P for trend 0.003 0.005

Moderate-severe®
Control group 1.00 1.00
Quartile 1 0.50 (0.054.67) 1.27 (0.12-14.18)
Quartile 2 1.27 (0.22-7.50) 5.26 (0.55-50.20)
Quartile 3 1.75 (0.29-10.70) 8.62 (0.66-112.53)
Quartile 4 4.00 (0.85-18.75) 61.16 (2.45-1526.88)
P for trend 0.076 0.019

“Combined regurgitation analysis.
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regurgitations in pergolide and carbergoline-treated
patients, although this has not been demonstrated in a
dose-response manner before.”'? For participants in
the highest quartile of cumulative bromocriptine dose,
their risk of developing valvular heart disease
approached that of the pergolide group.

This study is one of only two studies to date that
addresses the issue of valvulopathies associated with
bromocriptine use. A previous study from Korea on PD
patients on bromocriptine and pergolide did not find any
increase in the frequency of valvulopathies among their
patients.'® The reason for their negative findings is
likely to be related to their use of a lower dose and a
shorter duration of treatment for both bromocriptine and
pergolide. The cumulative dose, duration of treatment,
and mean doses for participants in our study were all
higher than that in the Korea study. For instance, the
mean cumulative dose of bromocriptine in our study
was almost twice that in the Korea study.

Participants in the pergolide group had significantly
higher risk of developing valvular heart disease com-
pared to the control group. These results are consistent
with those reported from the Western literature.® Inter-
estingly, this study is the first to show that pergolide is
associated with valvular heart disease in an Asian
cohort. In addition to the negative Korea study dis-
cussed earlier, a study from Japan also reported that
pergolide was not associated with valvular heart dis-
ease.'> The reason for this is more likely related to
their use of different echocardiography criteria to
define abnormal regurgitations rather than a difference
in drug exposure as their mean doses of pergolide and
duration of treatment were similar to this study.

The reason for the association of bromocriptine with
valvular heart disease is likely to be related to its ago-
nistic effects on 5-HT,g receptors on heart valves. Sur-
gically removed heart valves from affected PD patients
on pergolide and cabergoline have previously shown
distinctive histopathological changes, including fibro-
blast proliferation and deposition of a cellular myxoid
matrix on the valve surfaces.'*'> These changes are
similar to the changes found in patients with carcinoid
syndrome and in patients who had taken ergotamine,
methysergide, fenfluramine, or estasy, all of which are
thought to be mediated through the serotoninergic ago-
nistic activity on 5-HT,p receptors.'®!” As the pattern
and risk of valvulopathies in our bromocriptine group
was similar to that reported in pergolide and cabergo-
line patients with valvulopathies and in view of its 5-
HT,p agonistic properties, the mechanism by which
bromocriptine induces valvulopathies is likely to be the
same.
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There are a number of limitations in this study. The
control group had a higher mean age at diagnosis, a
shorter duration of illness, and had less severe motor
impairment compared to the other two groups. The rea-
son for this is inherent to the inclusion criteria, which
excluded patients who had been previously treated
with any DA. As such, patients who satisfied this crite-
rion were limited to those with early stage PD patients
who had not been treated on DA or elderly patients
who were started directly on levodopa. Nevertheless,
these differences were adjusted for our statistical anal-
yses. The other major limitation of the study was the
small numbers, particularly in the subgroup analyses of
bromocriptine quartiles, which resulted in wide confi-
dence intervals.

This is the first study to suggest that the use of bro-
mocriptine in PD patients is associated with valvular
heart disease. The results also showed a dose-response
relationship with increased risk of valvulopathies asso-
ciated with increased cumulative exposure to the drug.
The medical community should be alerted of this asso-
ciation particularly in patients who are being treated
on high doses of this drug over many years. Screening
echocardiography may be considered for this group of
patients. As the mean dose of bromocriptine (19 mg/
day) in the study is considered modest when compared
with the doses used in clinical trials on bromocriptine
(24-52 mg/day),"®?° there is a possibility that the risk
of valvulopathies is even higher among non-Asians,
because higher doses of DA are generally required to
achieve the same therapeutic effect among non-Asians
in view of their larger body mass. Further studies are
therefore needed to understand the risk of bromocrip-
tine-induced valvulopathies among other populations of
PD patients.
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