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Context: An association has been demonstrated between valvular heart disease and dopamine
agonist use in patients treated for Parkinson’s disease. Following these reports, concern has been
raised among endocrinologists about the safety of long-term treatment with dopamine agonists
in hyperprolactinemic patients. The article will summarize all currently published research regard-
ing the possible risk of valvulopathy in hyperprolactinemic patients on dopamine agonists and
provide guidance based on current findings.

EvidenceAcquisition:ThemajorsourceofdataacquisitionincludedPubMedsearchstrategies.PubMedwas
searchedforpublicationscontainingtheterms“valve,”“valvular,”or“valvulopathy,”andoneoftheterms
“dopamineagonists,”“cabergoline,”“bromocriptine,”“pergolide,”“prolactin,”“prolactinoma,”or“hy-
perprolactinemia.” All publications from 1950 to August, 2008, were screened for use in this review.

Evidence Synthesis: The majority of studies showed no risk of valvular regurgitation associated
with cabergoline. However, an increased risk of mild to moderate regurgitation, usually at the
tricuspid valve, was reported in a few studies. Only one study suggested a relationship with the
mean cumulative dose of cabergoline.

Conclusions: Although most reports do not show an association between use of dopamine agonists
and valvulopathy, caution must be exercised, especially in patients requiring long-term, high-dose
medication regimens. Clinicians should recommend the lowest possible doses of dopamine ago-
nists and address the question of echocardiographic monitoring on an individual basis. (J Clin
Endocrinol Metab 95: 1025–1033, 2010)

Introduction

Dopamine agonists, specifically cabergoline and bro-
mocriptine, represent first-line therapy for the treatment
of prolactinomas. Cabergoline is commonly used in hy-
perprolactinemic patients due to its high clinical efficacy,
tolerability, and favorable pharmacokinetic profile. Ad-
ministered indoses as lowas0.5–1mgweekly, cabergoline
normalizes prolactin levels and restores gonadal function
(1). It also promotes tumor shrinkage in patients with
macroprolactinomas (2). Although cabergoline has been
widely used for many years, concern has recently been
raised about its long-term safety.

Findings in Parkinson’s Disease

Observational studies and case reports have shown an
association between valvular heart disease and dopamine
agonist therapy in patients with Parkinson’s disease (3–6).
As early as the 1990s, there were reports describing the
occurrence of valvulopathy as well as constrictive pericar-
ditis related to the use of cabergoline and, especially, per-
golide in such patients (7, 8). Two recent large studies have
further strengthened the association between valvular
heart disease and high-dose dopamine agonist use in pa-
tients with Parkinson’s disease (9, 10). One study reported
that the incidence of moderate and severe valve regurgi-
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tation was 23.4 and 28.6% in patients treated with caber-
goline or pergolide, respectively, significantly higher than
innon-ergot-deriveddopamineagonist-treatedpatientsor
controls (9). Of note, patients with clinically significant
regurgitation had been exposed to a higher cumulative
dose (4015 � 3208 mg) of cabergoline than patients with
less severe regurgitation (2341 � 2039 mg) (9). The as-
sociation between the cumulative dose of cabergoline and
the risk and clinical relevance of valve regurgitation in
Parkinson’s disease was confirmed by other studies (11,
12). A population-based study of 11,417 subjects ob-
served an increased risk of newly diagnosed valve regur-
gitation in patients treated with pergolide or cabergoline,
particularly at daily doses higher than 3 mg/d and admin-
istered for 6 or more months. No increased risk was ob-
served for bromocriptine, lisuride, pramipexole, or ropi-
nirole (10). The withdrawal of pergolide from the U.S.
market in 2007 was a direct consequence of these publi-
cations (13).

A recent review of all reports of fibrotic reactions as-
sociated with the use of dopamine agonists within the U.S.
Adverse Event Reporting System database identified 159
cases of valvular regurgitation in patients on ergot-derived
agents, and most of the patients (57%) were taking caber-
goline (14). Although this report did not make any dis-
tinction between patients with Parkinson’s disease and
those with hyperprolactinemia, it showed that the risk for
valvular regurgitation associated with ergot-derived med-
ications was significantly dose-dependent [odds ratio
(OR), 79; 95% confidence interval (CI), 52.7–114.5, for
lower; vs. OR, 288; 95% CI, 210.5–390.6, for higher
doses) (14).

Potential Mechanisms of Fibrosis

The serotoninergic system plays an important role in car-
diac development and structure, and the serotonin 5HT2B

receptor is particularly important. Inactivation of the
5HT2B gene receptor increases the lethality rate in mice
embryos and newborns due to myocardial abnormalities,
including defects in the subepicardial layer and lack of
ventricular trabecular cells (15). Severe ventricular hyp-
oplasia due to defective proliferation of myocytes was ob-
served in surviving newborn mice, whereas myocyte de-
rangement and a marked dilation of heart chambers were
consistently found in adults (15). Valvular fibrosis was
also observed in mice lacking the serotonin transporter, a
molecule regulating serotonin clearance, suggesting that
several receptor and postreceptor mechanisms may be im-
plicated in the pathogenesis of dopamine agonist-related
valvulopathy (16).

Typically, the morphological and histological features
of dopamine agonist-related valvular disease resemble
valves of subjects taking the serotonergic appetite sup-
pressants fenfluramine and dexfenfluramine, as well as of
patients affected by serotonin-secreting carcinoid tumors.
It is a restrictive valvulopathy characterized by the spread
of noncalcific fibrous plaques to the valve leaflets and the
subvalvular apparatus, including the chordae tendinae,
with consequent thickening and restriction of the valvular
ostium (17).

In 2000, Rothman et al. (18) confirmed the role of the
serotonergic system in the development of fenfluramine/
dexfenfluramine-related valvular disease and identified
the activation of the 5HT2B receptor as the pathogenic key
event. Stimulation of the 5HT2B receptor causes excessive
proliferation of fibromyoblasts, leading to a valvulopathy
(17). Several molecules other than fenfluramine and its
metabolites show high affinity to the 5HT2B receptor, in-
cluding cabergoline and pergolide. Bromocriptine and
quinagolide have weaker affinity for the 5HT2B receptor
and, therefore, are thought to be less valvulopathic. How-
ever, in 2002, a case report was published describing the
occurrence of triple valvular fibroplasia and severe tricus-
pid regurgitation in a 63-yr-old man with Parkinson’s dis-
ease who had been treated with 40 mg/d of bromocriptine
for 30 months (19). From the U.S. Adverse Event Report-
ing System database, three cases of valvular regurgitation
and 10 cases of pleural fibrosis or pulmonary changes
associated with the use of bromocriptine were reported
(14). Several case reports outside the United States had
previously documented the occurrence of pleuropulmo-
nary fibrosis in Parkinson’s patients taking high doses of
bromocriptine (20–22).

After the studies on Parkinson’s patients, concern has
been raised among endocrinologists about the safety of
long-term treatment with dopamine agonists, especially
those with higher affinity to the 5HT2B receptor.

Cardiac Valve Abnormalities in the
Normal Population

Before considering the possible role of dopamine agonists
in cardiac valve disease in hyperprolactinemia, it is im-
portant to address the prevalence and significance of valve
abnormalities in the normal healthy population. Studies
on the prevalence of valvular regurgitation in normal sub-
jects have shown extremely variable results, depending on
the design of each study, the echocardiographic technique
used, as well as size and characteristics of the samples
analyzed (23). For example, in published reports, the prev-
alence rate of tricuspid regurgitation ranged from 24 to
96%, whereas that of mitral regurgitation was from 10 to
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80%, and both of them significantly increased with ad-
vancing age (23, 24). Moreover, age was related positively
to the severity of the regurgitation (23).

In a population-based cohort, the Framingham Heart
Study (23), a color Doppler echocardiographic examina-
tion was performed in 1696 men and 1893 women (aged
54 � 10 yr) to evaluate the prevalence of regurgitation at
mitral, tricuspid, and aortic valves. Many subjects in the
study had several clinical variables potentially associated
with valvulopathy, including hypertension, diabetes, hy-
percholesterolemia, smoking, and history of myocardial
infarction or congestive heart failure.

Mitral regurgitation of any degree, including trace re-
gurgitation, was the most common, detected in 87.7% of
men and 91.5% of women; any degree of tricuspid regur-
gitation was also frequent, found in 82% of men and
85.7% of women. However, an important point is that the
vast majority of these findings were not clinically signifi-
cant. Regurgitation classified as mild or more than mild,
which is considered clinically significant at these valves
according to the criteria used by the authors, occurred in
about 19% in both sexes for the mitral valve, whereas it
was 14.8% in men and 18.4% in women for the tricuspid
valve. Any degree of aortic regurgitation was observed in
13% of men and 8.5% of women. Aortic regurgitation
more than or equal to mild was observed in 0 to 14% over
a wide age range in both sexes (23).

These study subjects, which represent a population-
based cohort, include patients with hypertension and
other cardiac risk factors. Thus, they would not necessar-
ily be classified as “normal,” but these data clearly dem-
onstrate a high rate of valve abnormalities in the adult
population unrelated to dopamine agonist use.

Cardiac Valve Abnormalities in Patients
with Hyperprolactinemia

Summary of published findings
A number of reports investigating potential cardiac

valve abnormalities in cabergoline-treated patients with
prolactinomas have been published and have been sum-
marized in Table 1. Overall, these reports appear reassur-
ing, although there are no long-term controlled studies
published to date.

In all these studies, valvular regurgitations were defined
and graded according to the recommendations of the
American Society of Echocardiography, as absent (grade
0), trace (grade 1), mild (grade 2), moderate (grade 3), or
severe (grade 4). Valvular regurgitation considered to be
clinically significant was at least moderate mitral or tri-
cuspid regurgitation, at least mild aortic regurgitation,
and greater than mild pulmonic regurgitation (25).

Colao et al. (26) studied 50 patients receiving cabergo-
line and found a significantly higher prevalence (54%) of
moderate tricuspid regurgitation as compared with 50
age- and sex-matched controls (0%) recruited from the
medical staff, and a control group of 20 subjects with de
novo hyperprolactinemia (18%). The occurrence of mod-
erate tricuspid regurgitation was significantly more fre-
quent among the patients who had been treated with a
cumulative dose of cabergoline above the median (72%)
than those receiving lower doses (36%) (26). In this study,
it was not specified how many echocardiographers read
the scans.

Of note, patients with moderate tricuspid regurgitation
also had a higher systolic and diastolic blood pressure as
compared with those not having clinically relevant valve
abnormalities. It is therefore possible that blood pressure
was a contributing factor. The Framingham Heart Study
showed that systemic hypertension was a significant de-
terminant of mitral, but not tricuspid, regurgitation (23),
and this was confirmed in a cohort of 223 Japanese pa-
tients with Parkinson’s disease (27). In the latter study,
elderly, hypertensive patients receiving cabergoline or per-
golide were at higher risk of left-sided valvulopathy than
younger patients with normal blood pressure (27). How-
ever, in the study by Colao et al. (26) patients on caber-
goline had significantly higher mean systolic and diastolic
blood pressure than controls, a finding that has not been
described in other reports evaluating a possible valvulo-
pathic effect of cabergoline in hyperprolactinemic patients
(28, 31, 34).

The observation of a clinically significant degree of
valve regurgitation (moderate) by Colao et al. (26) has not
been confirmed by many other reports (26, 28–35). In
particular, Bogazzi et al. (28) evaluated 100 subjects and
showed that in cabergoline-treated patients, the preva-
lence of clinically relevant regurgitation at any valve was
not different in comparison to age- and sex-matched con-
trols recruited from healthy medical staff members. In this
study, a single operator was involved in the review of the
scans (28). Vallette et al. (29) evaluated 70 subjects with
prolactinomas who had been taking cabergoline for a
mean duration of 55 months and detected moderate val-
vular regurgitation in 5.7% of patients, a finding not sig-
nificantly different from the prevalence of 7.1% in age-
and sex-matched controls. It should be highlighted that
Vallette et al. (29) in the same group pooled patients with
no regurgitation together with those with mild valvulopa-
thy, making it difficult to compare these findings with
other reports that strictly followed the definitions in the
American Echocardiographic Society guidelines (25).
Herring et al. (30) studied 50 patients with prolactinomas
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taking cabergoline at a higher cumulative dose than in
other studies and did not find any difference in the prev-
alence of regurgitation at any valve as compared with age-
and sex- matched controls with normal left ventricular
function (Table 1).

In a series described by Nachtigall et al. (31), mild aortic
regurgitation was reported in only 1 of 100 patients
treated with a mean cumulative dose of 253 � 52 mg,
which was not different from that described in this age
range in the Framingham Study (23). Overall, Nacthigall
et al. (31) found no difference in the prevalence of valve
regurgitation at any valve of either minor or severe degree
in 100 patients compared with an equal number of con-
trols who were carefully matched one-to-one for age, sex,
body mass index (BMI), and blood pressure. Moreover,
Nachtigall et al. (31) also found that the prevalence of any
degree of regurgitation (including trace) affecting more
than one valve was 75% in patients, which was not sig-
nificantly different compared with controls. The inclusion
of a matched control group appears particularly impor-
tant in light of the previous observations showing factors
that are significant determinants of valvular regurgitation
in the general population (23, 24). Importantly, the op-
erators reading the echocardiograms in this study were
blinded (31).

Another report studying 78 patients (47 treated with
cabergoline and 31 treated with other medications, in-
cluding bromocriptine, or surgery) did not find any dif-
ference in the prevalence of moderate/severe valvular
heart disease in patients on dopamine agonists com-
pared with 78 healthy controls recruited from a data-
base and matched for age, gender, BMI, and ventricular
systolic function. However, the frequency of mild tri-
cuspid regurgitation was higher in patients who had
been administered cabergoline than in healthy subjects
(43 vs. 26%; P � 0.050) (32). Similarly, Wakil et al. (33)
observed an increased prevalence of mild tricuspid and
pulmonary regurgitation in a series of 44 patients
treated with cabergoline compared with 566 healthy
controls who had undergone echocardiography for pal-
pitations [OR, 3.1; 95% CI, 1.0 –9.6; P � 0.04 for tri-
cuspid; and OR, 7.8; 95% CI, 0.8 –78.4; P � 0.001 for
pulmonary). No moderate or severe regurgitation was
observed in this series (33). Yet, it should be highlighted
that prevalence of mild tricuspid regurgitation in the
study by Kars et al. (32) at 43% is not significantly
different from the prevalence to up to 40% in the gen-
eral population as reported in some series (24, 25).
Thus, larger prospective controlled studies are required
to confirm a real causative effect of cabergoline use on
this otherwise common finding.

Effect on other echocardiographic parameters
Of note, Kars et al. (32) described some additional ef-

fects in the cabergoline group, including a significant ap-
pearance of mitral and aortic calcifications as well as leaf-
let thickening of the tricuspid valve. Colao et al. (26)
showed that tricuspid tethering area was significantly
wider in patients than in controls (P � 0.0001).

Other studies could not confirm these findings and did
not report any significant difference in leaflet thickening at
any valve between patients on cabergoline and controls
(29, 30, 33). Although Lancellotti et al. (34) found that six
of 102 patients receiving cabergoline had mitral valve leaf-
let thickening, their cumulative dose was slightly lower
than that observed in subjects without any sign of valvular
restriction.

In the prospective study by Lancellotti et al. (34) in-
cluding 102 subjects receiving cabergoline, an equal dis-
tribution of valvular disease was noted in those patients
and 51 age- and sex-matched controls recruited from med-
ical staff or from subjects who underwent echocardiogra-
phy for evaluation of fitness or coronary risk. Nonethe-
less, the same authors also found that mitral tenting area,
a quantitative index of valvular restriction, was signifi-
cantly higher in patients on cabergoline. Mitral tenting
area, which proportionally increased with the severity of
the regurgitation, was significantly greater in patients on
cabergoline with mild valvulopathy as compared with
controls (34). Conversely, Herring et al. (30) did not find
any difference in the mitral valve tenting area and height
between patients on cabergoline vs. controls. In Parkin-
son’s patients on treatment with pergolide or cabergoline,
a significantly greater mitral tenting area was documented
compared with controls, even in those with no regurgita-
tion (9). The clinical meaning of these findings remains to
be elucidated because in Parkinson’s patients, mitral tent-
ing area was found to be large regardless of treatment (5),
but cabergoline may induce early, subclinical alterations
of the valve architecture, predisposing to more severe and
clinically evident changes as the treatment continues. The
higher prevalence of subclinical regurgitation in patients
on cabergoline described in some reports (32, 33) would
be consistent with this observation.

Is the valvulopathic effect of dopamine agonists
dose-dependent?

There is substantial overlap between the mean cumu-
lative dose of cabergoline used for hyperprolactinemic pa-
tients in each report. No association has emerged between
the cumulative dose and pathological valvular character-
istics in most reports, contrary to what has been observed
in Parkinson’s patients. This discrepancy may be partly
accounted for by the fact that the cumulative dose of
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cabergoline commonly employed in hyperprolactinemic
patients is significantly lower than that used in Parkin-
son’s. It is also possible that differences in the velocity at
which the peak dose is reached or duration of exposure
may also play a role (28–35). Nachtigall et al. reported
that among patients taking a cumulative dose below or
equal to the median (�116 mg), 17% had greater than
trace regurgitation of any valve, compared with 13% of
those on a cumulative dose above the median (P � 0.55)
(31). In the study by Bogazzi (28), although subjects with
moderate valvulopathy had been given lower cumulative
doses of cabergoline and for shorter periods of time than
those with the lowest grading of regurgitation, the differ-
ence was not significant. Although patients described by
Herring et al. (30) were taking a higher mean cumulative
dose (443 � 53 mg) as compared with that in other studies,
they did not find any correlation between the prevalence
of significant regurgitation and the cumulative dose of
cabergoline.

However, patients described by Colao et al. (26) took
a mean cumulative dose equal to 413.9 � 390.4 mg (range,
32–1938) which was slightly higher than reported in most
of the other studies and, as mentioned above, the majority
of subjects with moderate regurgitation had a cumulative
dose above the median (Table 1). Kars et al. (32) did not
find any association between the occurrence of clinically
significant regurgitation and the cumulative dose of caber-
goline. They observed that eight of nine patients with more
severe valvular regurgitation were treated with a mean
cumulative dose of 388 mg for more than 72 months,
which was not statistically above the mean values for the
total group (32).

Ono et al. (36) evaluated the normalization rate of hy-
perprolactinemia in patients having prolactinomas resis-
tant to the therapy, who needed high doses of cabergoline
(up to 5.2 � 0.6 mg/wk). Although they did not show the
echocardiographic data in detail, they state that none of
the 106 patients who were taking cabergoline at doses
greater than or equal to 1 mg/wk were diagnosed with
clinically relevant valvulopathy (36).

Overall, these inconsistent findings do not completely
exclude a relationship between high doses of cabergoline
and the incidence of valvulopathy, especially in some hy-
perprolactinemic patients who may potentially retain an
individual susceptibility to the deleterious effects of this
medication on valvular apparatus (5). An individual vul-
nerability has been advocated to explain why fibrous val-
vulopathy occurs in less than half of patients taking ergot-
derived medications (5). Polymorphism of the 5HT2B

receptor may be the basis of this variable effect (37).
Preliminary pharmacogenetic studies have character-
ized genetically based differences in the therapeutic re-

sponse to several psychotropic drugs (38). In particular,
polymorphisms of serotonin-related genes such as
5HT1A and 5HT2C have been associated with interin-
dividual variations in the response to clozapine, and it
has been hypothesized that they may also influence
some drug-related changes in eating behavior (38). It
has been shown that some allelic variants of the 5HT2B

gene tend to be associated with drug abuse vulnerability
and alcoholism (39).

Differences between Parkinson’s and
hyperprolactinemic patients

It should be highlighted that some important differ-
ences exist between the dose and duration of cabergoline
treatment for Parkinson’s disease and the use of this med-
ication in hyperprolactinemia. Mean weekly doses of do-
pamine agonists are typically much higher in patients with
Parkinson’s disease who may take up to 25 mg/wk in con-
trast to the 0.5–3.0 mg/wk typical in hyperprolactinemia.
However, the mean duration of treatment is significantly
lower in Parkinson’s disease at 24.4 � 15.4 months (9)
than in individuals treated for hyperprolactinemia who
may remain on cabergoline for many decades. In fact, as
shown in Table 1, duration of treatment in the studies on
hyperprolactinemic patients published so far ranged be-
tween a minimum of 12 up to 260 months, with a median
duration of 74 and 79 months in the studies by Colao et al.
(26) and Lancellotti et al. (34), respectively (26, 28–35).
The cumulative dose of cabergoline in several studies on
Parkinson’s disease ranged between 2600 and 6700 mg
(37), whereas it ranged between 200 and 443 mg in the
reports on hyperprolactinemic patients published so far.
Yet, it should be underscored that because of the longer
duration of treatment, individual cumulative dose in some
hyperprolactinemic patients taking cabergoline was closer
to that taken by Parkinson’s patients. For instance, the
maximum cumulative doses reported in the studies by
Nachtigall et al. (31) and Colao et al. (26) were 2520 and
1938 mg, respectively.

Additionally, patients treated for hyperprolactinemia
usually begin treatment at a much younger age than Par-
kinson’s patients. It should be emphasized that advancing
age is strongly associated with increasing prevalence of
valvulopathy in either one or multiple valves in the general
population, and it has been found to be significantly and
positively related to the severity of regurgitation in both
sexes (23, 24).

In future studies, particular attention should be paid to
patients who have been exposed to high cabergoline doses
for a prolonged period of time. As mentioned above, in the
paper by Kars (32), eight of nine patients with clinically
significant valve regurgitation had received cabergoline
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for a mean period of 6.4 yr. However, Bogazzi et al. (28)
did not find any significant difference in the valve score of
the four patients receiving a dose higher than 3 mg/wk for
more than 6 yr, although the low number of subjects an-
alyzed makes it difficult to draw inferences from this
finding.

Gender is another important difference between pa-
tients who have hyperprolactinemia and those with Par-
kinson’s disease, in that male predominance is observed in
the latter group. This observation is particularly interest-
ing because gender appears to be one of the variables in-
dependently associated with valve regurgitation in large
population-based studies (23, 40). In the Framingham
Heart Study, it was found that women were significantly
more likely to have more than or the same degree of mild
tricuspid regurgitation as compared with men. At multi-
variate regression analysis, female and male gender were
significant determinants of tricuspid and aortic regurgi-
tation, respectively (23). Nachtigall et al. (31) did not find
any intergender difference in the prevalence of regurgita-
tion at any valve when the entire cohort of 58 female and
48 male patients with hyperprolactinemia was considered.
However, when genders were analyzed separately, female
patients had more mild tricuspid regurgitation than
matched female controls (15.4 vs. 1.9%; P � 0.03) (31).
These data are in accordance with those reported by Wakil
et al. (33) and Kars et al. (32) who found higher prevalence
of mild tricuspid regurgitation in their cohorts, which in-
cluded more than twice as many women as men.

Safety of bromocriptine
No study has extensively evaluated the potential val-

vulopathic effects of bromocriptine in hyperprolactinemic
patients, but some reports regarding patients on cabergo-
line showed that previous treatment with bromocriptine
was not associated with a different prevalence of regurgi-
tation compared with either patients who had been
steadily on cabergoline or normal controls (28, 29, 32,
34). In particular, Kars et al. (34) found that valvular heart
disease reached the borderline of significantly increased
prevalence in patients treated exclusively with cabergoline
compared with a small group of control subjects who
had different therapies, including bromocriptine (32).
The low number of patients included in these subgroups
represents an important limitation that should be taken
into consideration.

Limitations of published studies
Future studies that can conclusively ascertain the safety

or risk of cabergoline in hyperprolactinemic patients
should be longer, longitudinal, and ideally double-blind,
although the latter is likely not feasible. The issue of the

reproducibility and standardization of echocardiographic
measurements must also be addressed. In addition to the
well-known interoperator and interinstrument variabil-
ity, several technical and hemodynamic factors influence
echocardiographic accuracy in the assessment of valvular
regurgitation, especially those at the lowest degrees (25).
Moreover, a rigorous choice of control subjects should be
performed to avoid selection bias. For instance, in some
reports, controls were selected among subjects with clin-
ical indications for echocardiography (32, 33) or healthy
patients without clinically significant findings (31). In the
study by Devin et al. (35), there was no control group, and
prevalence of valve regurgitation was compared with that
previously reported in normal populations. Even when
control groups were randomly recruited from apparently
normal people (e.g. medical staff) (26, 28), they might not
be fully representative of the general population, due to
the small sample size and homogeneous pool of subjects.
Controls should be carefully matched for any potential
determinant of valvular function, including age, gender,
BMI, and blood pressure (23, 24).

A recent meta-analysis published by Bogazzi et al. (41),
which pooled together the results of six clinical studies on
the effects of cabergoline in hyperprolactinemic patients
(26, 28, 30, 32–34), showed a significant increase in risk
of mild plus moderate tricuspid valve regurgitation in the
total group of 393 subjects (prevalence ratio, 1.40; 95%
CI, 1.17–1.67). However, the authors emphasized that
only one among the studies analyzed (26) found a higher
prevalence of moderate regurgitation and concluded that
the clinical relevance of their finding is still difficult to
establish.

Clinical Practice Suggestions

Although data reported so far substantiate the need for
further investigation, they also offer practical information
for endocrinologists (42). The ergot-derived dopamine
agonists increase the risk of valvular heart disease in Par-
kinson’s patients and in a few, but not most, reports of
hyperprolactinemic patients. The affinity of each agonist
for the 5HT2B receptor, other cardiac risk factors includ-
ing hypertension, or genetic susceptibility may determine
the risk of valve disease for specific agents. Insufficient
evidence is available to make a consensus statement about
the optimum treatment for each patient. Although bro-
mocriptine may have a lower risk of valvulopathy, it is
associated with lower tolerability and therapeutic efficacy
in terms of prolactin normalization and tumor shrinkage
as compared with cabergoline; and due to its short half-
life, it requires more frequent dosing (43).

J Clin Endocrinol Metab, March 2010, 95(3):1025–1033 jcem.endojournals.org 1031

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/95/3/1025/2596551 by guest on 19 April 2024



Patients taking these dopamine agonists, particularly
cabergoline, should be educated about the potential risks
associated with their use, and the role of echocardio-
graphic monitoring should be decided on an individual
basis. Moreover, treatment with these drugs should be
recommended at the lowest dose and for the shortest du-
ration possible. In some carefully selected individuals with
prolactinomas, withdrawal of dopamine agonist therapy
appears to be possible, without negative clinical conse-
quences (1, 44, 45). Non-ergot-derived dopamine agonists
such as quinagolide (not currently available in the United
States), pramipexole, and ropinirole may represent other
therapeutic options.

Large, prospective, controlled studies are needed to
permit evidence-based recommendations to be made
about whether echocardiograms should be performed.
Until then, it is important that patients be informed of the
available data and be aware of the option of echocardi-
ography. At our center, we discuss the theoretical risks of
dopamine agonist therapy with each patient receiving
cabergoline. We explain the potential risks based on the
current knowledge and offer an echocardiogram. Baseline
echocardiograms are usually obtained on patients who are
likely to be treated long-term with cabergoline. Based on
the largely reassuring information published to date, the
need for follow-up scans is evaluated individually depend-
ing on clinical symptoms, dose, and duration rather than
being performed routinely in every patient. We advise pro-
lactinoma patients on high doses of cabergoline to un-
dergo an echocardiogram regularly (every 1–2 yr) because
it is unknown whether these patients are at an increased
risk of long-term valvular abnormalities.

Conclusions

We have reported and analyzed the results from all nine
studies published to date investigating a possible relation-
ship between the use of cabergoline and valvular heart
disease in patients with hyperprolactinemia. Overall, 639
subjects were evaluated in these papers.

Although most of them do not show an increased oc-
currence of clinically relevant valvulopathy, caution must
be exercised, especially in patients requiring long-term,
high-dose medication regimens. Large, multicenter, long-
term, prospective studies are necessary to answer several
unresolved questions and conclusively assess the safety of
dopamine agonists, at various doses and durations, in pa-
tients with hyperprolactinemia. Until then, it is advisable
to share the most current knowledge with patients in de-
ciding on individual treatment and monitoring options.

Acknowledgments

Address all correspondence and requests for reprints to: Beverly
M. K. Biller, Neuroendocrine Unit, Bulfinch 457B, Massachu-
setts General Hospital, Boston, Massachusetts 02114. E-mail:
bbiller@partners.org.

Disclosure Summary: The authors have nothing to disclose.

References

1. Colao A, Di Sarno A, Cappabianca P, Di Somma C, Pivonello R,
Lombardi G 2003 Withdrawal of long-term cabergoline therapy for
tumoral and non-tumoral hyperprolactinemia. N Engl J Med 349:
2023–2033

2. Colao A, Di Sarno A, Landi ML, Cirillo S, Sarnacchiaro F, Facciolli
G, Pivonello R, Cataldi M, Merola B, Annunziato L, Lombardi G
1997 Long-term and low-dose treatment with cabergoline induces
macroprolactinoma shrinkage. J Clin Endocrinol Metab 82:3574–
3579

3. Pinero A, Marcos-Alberca P, Fortes J 2005 Cabergoline-related se-
vere restrictive mitral regurgitation. N Engl J Med 353:1976–1977

4. Van Camp G, Flamez A, Cosyns B, Weytjens C, Muyldermans L,
Van Zandijcke M, De Sutter J, Santens P, Decoodt P, Moerman C,
Schoors D 2004 Treatment of Parkinson’s disease with pergolide
and relation to restrictive valvular heart disease. Lancet 363:1179–
1183

5. Antonini A, Poewe W 2007 Fibrotic heart-valve reactions to do-
pamine-agonist treatment in Parkinson’s disease. Lancet Neurol
6:826–829

6. Horvath J, Fross RD, Kleiner-Fisman G, Lerch R, Stalder H, Liaudat
S, Raskoff WJ, Flachsbart KD, Rakowski H, Pache JC, Burkhard
PR, Lang AE 2004 Severe multivalvular heart disease: a new com-
plication of the ergot-derivative dopamine agonists. Mov Disord
19:656–662

7. Flowers CM, Racoosin JA, Lu SL, Beitz JG 2003 The U.S. Food and
Drug Administration’s Registry of patients with pergolide-associ-
ated valvular heart disease. Mayo Clin Proc 78:730–731

8. Ling LH, Ahlskog JE, Munger TM, Limper AH, Oh JK 1999 Con-
strictive pericarditis and pleuropulmonary disease linked to ergot
dopamine agonist therapy (cabergoline) for Parkinson’s disease.
Mayo Clin Proc 74:371–375

9. Zanettini R, Antonini A, Gatto G, Gentile R, Tesei S, Pezzoli G 2007
Valvular heart disease and the use of dopamine agonists for Parkin-
son’s disease. N Engl J Med 356:39–46

10. Schade R, Andersohn F, Suissa S, Haverkamp W, Garbe E 2007
Dopamine agonists and the risk of cardiac-valve regurgitation.
N Engl J Med 356:29–38

11. Yamamoto M, Uesugi T, Nakayama T 2006 Dopamine agonists
and cardiac valvulopathy in Parkinson’s disease: a case-control
study. Neurology 67:1225–1229

12. Yamashiro K, Komine-Kobayashi M, Hatano T, Urabe T, Mochizuki
H, Hattori N, Iwama Y, Daida H, Sakai M, Nakayama T, Mizuno Y
2008 The frequency of cardiac valvular regurgitation in Parkinson’s
disease. Mov Disord 23:935–941

13. March 29, 2007 FDA Public Health Advisory: pergolide. http://www.
fda.gov/Drugs/DrugSafety/PublicHealthAdvisories/ucm051192.htm

14. Andersohn F, Garbe E 2009 Cardiac and noncardiac fibrotic reac-
tions caused by ergot- and nonergot-derived dopamine agonists.
Mov Disord 24:129–133

15. Nebigil CG, Choi DS, Dierich A, Hickel P, Le Meur M, Messaddeq
N, Launay JM, Maroteaux L 2000 Serotonin 2B receptor is re-
quired for heart development. Proc Natl Acad Sci USA 97:9508 –
9513

16. Bhattacharyya S, Schapira AH, Mikhailidis DP, Davar J 2009
Drug-induced fibrotic valvular disease. Lancet 374:577–585

1032 Valassi et al. Dopamine Agonists and Valvulopathy in Hyperprolactinemia J Clin Endocrinol Metab, March 2010, 95(3):1025–1033

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/95/3/1025/2596551 by guest on 19 April 2024

http://www.fda.gov/Drugs/DrugSafety/PublicHealthAdvisories/ucm051192.htm
http://www.fda.gov/Drugs/DrugSafety/PublicHealthAdvisories/ucm051192.htm


17. Roth BL 2007 Drugs and valvular heart disease. N Engl J Med
356:6–9

18. Rothman RB, Baumann MH, Savage JE, Rauser L, McBride A,
Hufeisen SJ, Roth BL 2000 Evidence for possible involvement of
5-HT(2B) receptors in the cardiac valvulopathy associated with fen-
fluramine and other serotonergic medications. Circulation 102:
2836–2841

19. Serratrice J, Disdier P, Habib G, Viallet F, Weiller PJ 2002 Fibrotic
valvular heart disease subsequent to bromocriptine treatment. Car-
diol Rev 10:334–336

20. Rinne UK 1981 Pleuropulmonary changes during long-term bro-
mocriptine treatment for Parkinson’s disease. Lancet 1:44

21. Kinnunen E, Viljanen A 1988 Pleuropulmonary involvement during
bromocriptine treatment. Chest 94:1034–1036

22. McElvaney NG, Wilcox PG, Churg A, Fleetham JA 1988 Pleuro-
pulmonary disease during bromocriptine treatment of Parkinson’s
disease. Arch Intern Med 148:2231–2236

23. Singh JP, Evans JC, Levy D, Larson MG, Freed LA, Fuller DL,
Lehman B, Benjamin EJ 1999 Prevalence and clinical determinants
of mitral, tricuspid, and aortic regurgitation (the Framingham Heart
Study). Am J Cardiol 83:897–902

24. Choong CY, Abascal VM, Weyman J, Levine RA, Gentile F,
Thomas JD, Weyman AE 1989 Prevalence of valvular regurgitation
by Doppler echocardiography in patients with structurally normal
hearts by two-dimensional echocardiography. Am Heart J 117:
636–642

25. Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn PA, Kraft CD,
Levine RA, Nihoyannopoulos P, Otto CM, Quinones MA,
Rakowski H, Stewart WJ, Waggoner A, Weissman NJ; American
Society of Echocardiography 2003 Recommendations for evalua-
tion of the severity of native valvular regurgitation with two-dimen-
sional and Doppler echocardiography. J Am Soc Echocardiogr 16:
777–802

26. Colao A, Galderisi M, Di Sarno A, Pardo M, Gaccione M, D’Andrea
M, Guerra E, Pivonello R, Lerro G, Lombardi G 2008 Increased
prevalence of tricuspid regurgitation in patients with prolactinomas
chronically treated with cabergoline. J Clin Endocrinol Metab 93:
3777–3784

27. Oeda T, Masaki M, Yamamoto K, Mizuta E, Kitagawa N, Isono T,
Taniguchi S, Doi K, Yaku H, Yutani C, Kawamura T, Kuno S,
Sawada H 2009 High risk factors for valvular heart disease from
dopamine agonists in patients with Parkinson’s disease. J Neural
Transm 116:171–178

28. Bogazzi F, Buralli S, Manetti L, Raffaelli V, Cigni T, Lombardi M,
Boresi F, Taddei S, Salvetti A, Martino E 2008 Treatment with low
doses of cabergoline is not associated with increased prevalence of
cardiac valve regurgitation in patients with hyperprolactinemia. Int
J Clin Pract 62:1864–1869

29. Vallette S, Serri K, Rivera J, Santagata P, Delorme S, Garfield N,
Kahtani N, Beauregard H, Aris-Jilwan N, Houde G, Serri O 2009
Long-term cabergoline therapy is not associated with valvular heart
disease in patients with prolactinomas. Pituitary 12:153–157

30. Herring N, Szmigielski C, Becher H, Karavitaki N, Wass JA 2009
Valvular heart disease and the use of cabergoline for the treatment
of prolactinoma. Clin Endocrinol (Oxf) 70:104–108

31. Nachtigall L, Valassi E, Lo J, Mc Carty D, Passeri J, Utz A, Biller
BMK, Miller KK, Klibanski A 17 April 2009 Gender effects on
cardiac valvular function in hyperprolactinaemic patients receiving
cabergoline: a retrospective study. Clin Endocrinol (Oxf) doi:
10.1111/j.1365-2265.2009.03608.x

32. Kars M, Delgado V, Holman ER, Feelders RA, Smit JW, Romijn JA,
Bax JJ, Pereira AM 2008 Aortic valve calcification and mild tricus-
pid regurgitation, but no clinical heart disease after 8 years of do-
pamine agonist therapy for prolactinoma. J Clin Endocrinol Metab
93:3348–3356

33. Wakil A, Rigby AS, Clark AL, Kallvikbacka-Bennett A, Atkin SL
2008 Low dose of cabergoline for hyperprolactinemia is not asso-
ciated with clinically significant valvular heart disease. Eur J Endo-
crinol 159:R11–R14

34. Lancellotti P, Livadariu E, Markov M, Daly AF, Burlacu MC, Betea
D, Pierard L, Beckers A 2008 Cabergoline and the risk of valvular
lesions in endocrine disease. Eur J Endocrinol 159:1–5

35. Devin JK, Lakhani VT, Byrd 3rd BF, Blevins Jr LS 2008 Prevalence
of valvular heart disease in a cohort of patients taking cabergoline
for management of hyperprolactinemia. Endocr Pract 14:672–677

36. Ono M, Miki N, Kawamata T, Makino R, Amano K, Seki T, Kubo
O, Hori T, Takano K 2008 Prospective study of high-dose caber-
goline treatment of prolactinomas in 150 patients. J Clin Endocrinol
Metab 93:4721–4727

37. Kars M, Pereira AM, Bax JJ, Romijn JA 2008 Cabergoline and
cardiac valve disease in prolactinoma patients: additional studies
during long-term treatment are required. Eur J Endocrinol 159:
363–367

38. Malhotra AK, Murphy Jr GM, Kennedy JL 2004 Pharmacogenetics
of psychotropic drug response. Am J Psychiatry 161:780–796

39. Lin Z, Walther D, Yu XY, Drgon T, Uhl GR 2004 The human
serotonin receptor 2B: coding region polymorphisms and associa-
tion with vulnerability to illegal drug abuse. Pharmacogenetics 14:
805–811

40. Fox ER, Wilson RS, Penman AD, King JJ, Towery JG, Butler KR,
McMullan MR, Skelton TN, Mosley TH, Taylor HA 2007 Epide-
miology of pure valvular regurgitation in the large middle-aged Af-
rican American cohort of the Atherosclerosis Risk in Communities
study. Am Heart J 154:1229–1234

41. Bogazzi F, Manetti L, Raffaelli V, Lombardi M, Rossi G, Martino
E 2008 Cabergoline therapy and the risk of cardiac valve regurgi-
tation in patients with hyperprolactinemia: a meta-analysis from
clinical studies. J Endocrinol Invest 31:1119–1123

42. Molitch ME 2008 The cabergoline-resistant prolactinoma patient:
new challenges. J Clin Endocrinol Metab 93:4643–4645

43. Webster J, Piscitelli G, Polli A, Ferrari CI, Ismail I, Scanlon MF 1994
A comparison of cabergoline and bromocriptine in the treatment of
hyperprolactinemic amenorrhea. N Engl J Med 331:904–909

44. Klibanski A 2009 Dopamine agonist therapy in prolactinomas:
when can treatment be discontinued? J Clin Endocrinol Metab 94:
2247–2249

45. Kharlip J, Salvatori R, Yenokyan G, Wand GS 2009 Recurrence of
hyperprolactinemia following withdrawal of long-term cabergoline
therapy. J Clin Endocrinol Metab 94:2428–2436

J Clin Endocrinol Metab, March 2010, 95(3):1025–1033 jcem.endojournals.org 1033

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/95/3/1025/2596551 by guest on 19 April 2024


