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Abstract Background: Use of the ergot-derived dopamine receptor agonists (caber-

goline and pergolide) is associated with an increased risk of cardiac valvulo-

pathy. Pergolide was withdrawn from the US market in 2007 because of the

risk of valvular heart disease, while the European Medicines Agency (EMA)

required a reduction in the maximum daily dosage of cabergoline and per-

golide from 6mg/day to 3mg/day in 2008. In Japan, the package inserts of

both drugs were revised in April 2007 to request that physicians conduct

periodic ultrasonic cardiography (UCG) examinations for patients taking

cabergoline or pergolide. Also, through face-to-face communication with

medical representatives of drug companies, physicians were informed that use

of cabergoline and pergolide has increased the risk of valvulopathy. However,

cabergoline and pergolide have remained in wide use, even following the

regulatory actions.

Objective: The objective of this study was to assess the impact of actions, in-

cluding the package insert revision in April 2007, to encourage periodic UCG.

Methods: Data on monthly claims (January 2005–October 2008) covering

330 000 patients were obtained from a Japanese database vendor. We selected

patients ‡40 years of age with Parkinson’s disease. The impact of the regula-

tory action on the proportion of patients with Parkinson’s disease prescribed

cabergoline or pergolide was assessed by segmented regression analysis and

by a statistical model of the rates of UCG examination in patients taking/
not taking cabergoline or pergolide before and after the action. We also

compared the use of cabergoline and pergolide before and after the action

with that of other antiparkinson drugs.

Results: Of 574 patients with Parkinson’s disease, the proportion of patients

prescribed cabergoline or pergolide did not decrease but rather tended to

increase after the action when analysed by segmented regression analysis
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(p= 0.13). Similarly, the proportion of the prevalent and incident users of

cabergoline or pergolide did not change between two 19-month periods be-

fore and after the action. The adjusted rates of UCG examination per person-

year before and after the action were both 0.02 in those not prescribed

cabergoline or pergolide, but 0.02 before the action and 0.09 after the action

in those taking either drug. The excess UCG examination rate of cabergoline

or pergolide attributable to the action was 0.08 per person-year (95% CI 0.03,

0.11). While 1 of 49 (2%) patients taking cabergoline or pergolide had aUCGup

to 19 months before the action, 9 of 36 (25%) patients taking cabergoline or

pergolide had a UCG up to 19 months after the action. Annual sales from

2004 to 2008 were 195, 195, 170, 110 and 75 billion yen, respectively, and the

number of valvulopathy events, including incompetence of aortic/mitral/
tricuspid valves and cardiac valve disease, per annual sales from 2004 to 2008

were estimated at 0.23, 0.03, 0.08, 0.25 and 0.19 per billion yen, respectively.

Conclusions: Following the actions in April 2007, no decrease in the use of

cabergoline or pergolide occurred, although more patients administered the

drug underwent aUCG.However, those undergoing aUCG represented one-

quarter of the total number prescribed cabergoline or pergolide. To mitigate

the risk, additional risk management tools such as patient registration may be

needed to secure careful clinical examination (including UCG examination, if

necessary) for cardiac function.

Background

Parkinson’s disease, which is characterized by
movement abnormalities, is one of the most
common neurodegenerative disorders.[1] Symp-
toms of Parkinson’s disease cause disability and
reduce quality of life (QOL).[2] The prevalence
of Parkinson’s disease in Japan is 36–100 pa-
tients per 100 000[1,3] and the registered number
of patients with Hoehn & Yahr Stage 3 or higher
Parkinson’s disease in the National Patients’
Registry as of 2007 is approximately 98 000.[4]

Although non-pharmacological interventions are
considered in early or uncomplicated Parkinson’s
disease patients, when the patient experiences
impairment in managing activities of daily living
(ADL), most physicians start pharmacological
treatment for symptomatic Parkinson’s disease to
prevent ADL or QOL from further deteriorating.
Levodopa, dopamine receptor agonists, mono-
amine oxidase isoenzyme type B (MAO-B) in-
hibitors or anticholinergics may be used as initial
therapy.[5,6]

Use of the ergot-derived dopamine receptor
agonists, specifically cabergoline or pergolide, is
associated with an increased risk of cardiac val-
vulopathy.[7-12] It is assumed that drug activation
of the serotonin 5-HT2B receptor stimulates mito-
genesis of cardiac valves, and subsequent valvu-
lar heart disease occurs.[13] Effects on 5-HT2B

receptors differ between dopamine receptor ago-
nists.[14] Cabergoline and pergolide are known to
be potent agonists at 5-HT2B receptors.[15]

Pergolide was withdrawn from the US market
in 2007 because of the increased risk of valv-
ular heart disease,[16] while the European Medi-
cines Agency (EMA) required a reduction in the
maximum daily dosage of cabergoline and per-
golide from 6mg/day to 3mg/day in 2008.[17] In
Japan, the ‘standard maintenance daily dose’ of
these two drugs was around 3mg or lower when
approved (2–4mg/day for cabergoline in 1999
and 0.75–1.25mg/day for pergolide in 1994), and
in the labelling change made in April 2007, the
following were indicated: (i) ‘‘prior to starting
cabergoline/pergolide, underlying valvulopathy
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should be checked by physical examination and
ultrasonic cardiography (UCG)’’; and (ii) ‘‘while
the drug is administered, UCG examination
should be done within 3–6 months after its initia-
tion and the UCG examination should be
repeated at least every 6–12 months thereafter.
The drug must be discontinued when the valvular
lesion is detected by the UCG and other ex-
aminations’’.[18] In addition, efforts were made
for face-to-face communication by medical rep-
resentatives of drug companies with physicians in
clinics and hospitals to inform them of the risk of
valvulopathy associated with the use of these
drugs. For cabergoline, in September 2008, the
maximum daily dosage was specified as 3mg/day.
Cabergoline and pergolide remained in wide use
even following the regulatory actions. For ex-
ample, annual sales in the fiscal years from 2004
to 2008 were 100, 105, 100, 60 and 40 billion yen
for cabergoline and 95, 90, 70, 50 and 35 billion
yen for pergolide, respectively.[19,20]

To assess whether the April 2007 actions of
revising the package insert following the reg-
ulatory actions, and face-to-face communication
to request periodic UCG monitoring, had been
effective, we compared the use of antiparkinson
drugs as well as the frequency of UCG examina-
tion in patients with Parkinson’s disease before
and after the administrative actions. We also
evaluated the impact of the actions by before and
after comparisons of the proportion of patients
with Parkinson’s disease prescribed cabergoline
or pergolide, as well as by the number of spon-
taneous reports of valvular heart disease asso-
ciated with the use of these drugs.

Methods

Computerized data of monthly claims (January
2005–October 2008) covering 330 000 patients
were obtained from a database vendor (Japan
Medical Data Center Co. Ltd, Tokyo, Japan).[21]

The population covered by the vendor consisted
of workers and their family members belonging
to one of five health insurance unions operated
by five large private firms. The data included
encrypted personal identifier, age and sex of the
patient, procedures, diagnosis codes according

to the International Classification of Diseases,
10th revision (ICD-10), laboratory tests including
UCG examinations, and name, dose and number
of days of supply of prescribed and/or dispensed
drugs. An encrypted personal identifier can be
used to link claims data from different hospitals,
clinics and pharmacies.

We analysed patients aged ‡40 years of age (as
almost all patients with Parkinson’s disease treat-
ed with cabergoline or pergolide were 40 years of
age or older) using the ICD-10 diagnosis code for
Parkinson’s disease (G-20). The effects of the
administrative actions (package insert revision
and subsequent face-to-face communication) in
April 2007 were assessed in two ways. First, the
time trend of the proportion of patients with
Parkinson’s disease prescribed cabergoline or
pergolide was assessed by segmented regression
analysis. This method of analysis has been used
as a method for statistically modelling inter-
rupted time-series data to draw more formal con-
clusions about the impact of an intervention on
the measure of interest.[22] We plotted the pro-
portion of patients taking and not taking caber-
goline or pergolide in each month from 1 January
2005 to 31 October 2008. We investigated changes
in the trend (slope) and level (intercept) for the
monthly plots of the proportion of patients with
Parkinson’s disease prescribed cabergoline or
pergolide before (January 2005–March 2007) and
after (April 2007–October 2008) the action. In the
analysis, we used Proc Autoreg in SAS 9.1 (SAS
Institute, Cary, NC, USA).

Furthermore, we counted the number of pre-
valent and incident users of the following anti-
parkinson drugs during two 19-month periods
before (September 2005–March 2007) and after
(April 2007–October 2008) the administrative
actions: levodopa alone, levodopa in combination
with a dopa decarboxlyase inhibitor (benserazide
and carbidopa), dopamine receptor agonists (cab-
ergoline, pergolide, pramipexole, bromocriptine,
ropinirole and talipexole), anticholinergic agents
(biperiden, trihexyphenidyl, profenamine, pir-
oheptine, metixene and mazaticol), MAO-B in-
hibitors (selegiline), catechol-O-methyl-transfer-
ase (COMT) inhibitors (entacapone) and others
(amantadine and droxidopa). The patient was
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counted as a prevalent user if prescribed each
generic antiparkinson drug at least once at any
time during the 19-month period before or after
the administrative action. The patient was counted
as an incident user if prescribed the drug for the first
time (at least 8 months after the first claim for the
individual patient). Although most patients were
observed for two 19-month periods before and after
the administrative action, a few were observed only
before or after the action, and we estimated the
difference of the prevalence and incidence of the use
of each antiparkinson drug by Proc GENMOD in
SAS 9.1 using generalized estimating equations
(GEE) and robust variance estimators.

TheUCG examination rates during one of two
19-month periods before (September 2005– March
2007) and after (April 2007–October 2008) the
administrative actions in patients taking/not tak-
ing cabergoline or pergolide were estimated by the
following additive model using Proc GENMOD
in SAS 9.1 (equation 1):

the rate of UCG examination¼ baselineþ

exposureþ actionþ interactionþold ageþmale

(Eq: 1Þ

where baseline represents the UCG rate before
the action without exposure (cabergoline or per-
golide) in females under 60 years of age, ex-
posure = 0 during the period when the patient did
not use cabergoline or pergolide, action= 0 before
1 April 2007, interaction represents the inter-
action between exposure and action, old age = 0 if
the patient was under 60 years of age and male
= 0 if the patient was female. We divided the study
period (September 2005–October 2008) into four
categories according to whether the period was
before or after the administrative action as well as
whether or not the patient used cabergoline or
pergolide. Only the first UCG examination was
counted per period per patient. Where a patient
received two or more prescriptions for the drug
during the study period, the use of the drug was
considered to be continuous if a prescription of
the drug was issued within the interval not ex-
ceeding 1.4 times the number of days of supply
after the preceding prescription. The patient was
considered to be drug-exposed during the period
starting from the date of the first prescription of

cabergoline or pergolide to the date of the last
prescription plus the days of supply. Being differ-
ent from the usual exposure-outcome relation-
ship, the UCG examination can be ‘caused’ by
the exposure that follows the examination. We
considered theUCG examination to be associated
with the use of the drug if conducted during the
period of exposure or within 15, 30 and 60 days
before the initiation or within 30, 60 and 90 days
after discontinuation of the drug. The time ‘at
risk’ of UCG examination associated with the
use/non-use of the drug for four categories was
calculated as the total exposed/non-exposed peri-
ods under each of the four categories if the patient
had no UCG examination. Otherwise, the time ‘at
risk’ was calculated as the exposed/non-exposed
period with which the UCG examination was
associated plus all the periods under the same
category preceding the examination. Because the
UCG was counted, at most, four times during the
study period for patients who had a UCG exam-
ination two or more times, we used GEE and ro-
bust variance estimators.

Information on spontaneous reports (number
of drug-adverse drug reaction pairs) of valvular
heart disease for cabergoline or pergolide from
2006 to 2008 was obtained from the Internet pa-
ges of the Japanese Pharmaceuticals and Medical
Devices Agency (PMDA).[23] We also calculated
the number of spontaneous reports on valvulo-
pathy events per annual sales.

The data provided by a database vendor were
anonymized and only the encrypted identifiers
were available. According to current ethical
standards in Japan, such data are not subject to
review by the ethical committee.

Results

The database included 996 patients, of whom
574 were aged ‡40 years with an ICD-10 diag-
nosis code of Parkinson’s disease. Of these 574,
the median age at enrolment was 56 years (range
40–93), 237 (41%) were male and the average
follow-up periodwas 34.1months.During the study
period (January 2005–October 2008), 76 (13%) of
574 patients had one or more UCG examina-
tions, while during two 19-month periods before
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and after the administrative action (September
2005–October 2008), 62 (11%) of 553 patients
with an ICD-10 diagnosis code of Parkinson’s
disease had one or more UCG examinations.
Of these 62 (including 10 prescribed cabergoline/
pergolide), 7 (1 prescribed cabergoline/pergolide)
already had an ICD-10 diagnosis code for val-
vulopathy, when they first appeared in the data-
base. Also, of the remaining 55 (9), 3 (0) and 1 (1)
already had an ICD-10 diagnosis code for
ischaemic heart disease and heart failure, re-
spectively, when they first appeared in the data-
base. When the observation period was divided
into four categories according to whether the
period was before or after the action and wheth-
er the period was associated with the exposure
to cabergoline or pergolide (the period from
30 days before the patient started either drug
until 60 days after the patient stopped the drug),

1 UCG examination was conducted ‘before/
exposed’, 9 were conducted ‘after/exposed’, 32 were
conducted ‘before/non-exposed’ and 27 were
conducted ‘after/non-exposed’. In the sensitivity
analyses where the UCG examination was con-
sidered to be associated with the exposure when
conducted within 15 or 60 days preceding the
exposure period or when conducted within 30
or 90 days after the exposure period, the number
of UCG examinations conducted during four
categories of time periods remained the same. A
total of seven patients with no period exposed to
cabergoline or pergolide underwent the UCG
both before and after the administrative action;
otherwise, the UCG examination was conducted
only once per patient.

Table I shows the number and demographics
of patients, median (range) daily dose (mg) of
cabergoline and pergolide, number of UCG

Table I. Ultrasonic cardiography (UCG) examination in patients taking/not taking cabergoline or pergolide before and after the action

UCG examination Taking cabergoline or pergolide Not taking cabergoline or pergolide

Before the action

Duration 1 September 2005–31 March 2007 1 September 2005–31 March 2007

Number of patientsa 49 473

Median age [years (range)] 58 (41–82) 56 (40–92)

Age ‡60 years (%) 21 (43) 189 (40)

Male (%) 24 (49) 193 (41)

Median daily dose [mg (range)]

cabergoline 2.0 (0.25–4.0)

pergolide 0.75 (0.05–1.5)

UCG examination 1 32

Person-years 40.0 691.3

Crude rate (95% CI) 0.03 (0.004, 0.18) 0.05 (0.03, 0.07)

After the action

Duration 1 April 2007–31 October 2008 1 April 2007–31 October 2008

Number of patientsa 36 447

Median age [years (range)] 58 (41–77) 56 (40–93)

Age ‡60 years (%) 15 (42) 181 (40)

Male (%) 17 (47) 175 (39)

Median daily dose [mg (range)]

cabergoline 2.0 (0.25–4.0)

pergolide 0.75 (0.05–1.5)

UCG examination 9 27

Person-years 34.5 582.3

Crude rate (95% CI) 0.26 (0.14, 0.50) 0.05 (0.03, 0.07)

a Patients who used cabergoline or pergolide at least once during the period were counted as having taken the drug.
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examinations, number of person-years and crude
UCG examination rate in four categories of
periods subdivided into whether the period was
before or after the administrative action and
whether or not the patient used cabergoline or
pergolide. The crude UCG examination rate in
those not taking cabergoline or pergolide before
the administrative action (0.05 per person-years)
was the same as that after the action (0.05 per
person-years). On the other hand, in those taking
cabergoline or pergolide, the crude rate after the
action (0.26 per person-years) was higher than
that before the action (0.03 per person-years).
During the period after the administrative action,
the crude rate was only 9 (25%) of 36 patients
who had a UCG associated with exposure to
cabergoline or pergolide.

In figure 1, the monthly plots of the propor-
tion of patients taking cabergoline or pergolide,
and the regression line estimated by segmented
regression analysis during the period from January
2005 to October 2008 are shown. Although the
slope of the regression line before the action was
slightly downward (slope = -0.0004/month), it
became upward after the action (slope = 0.0006/
month) [p = 0.13]. Immediately after the action,
the proportion per year showed a non-significant
abrupt drop by -0.0001/month (p = 0.76). In

summary, regression analysis revealed no negative
impact on the monthly plots of the proportion of
patients with Parkinson’s disease prescribed
cabergoline or pergolide.

Table II shows the distribution of the pre-
valent and incident users of antiparkinson drugs
in patients with Parkinson’s disease during the
two 19-month periods before and after the action.
The numbers of patients with no antiparkinson
drugs in each period before and after the action
were 175 and 170, respectively. Being somewhat
different from the monthly plots (figure 1), a non-
significant decrease of the prevalence and in-
cidence of the use of cabergoline or pergolide was
observed after the action. About one-fourth
(11/39 for cabergoline and 3/13 for pergolide) and
one-fifth (6/26 for cabergoline and 2/10 for per-
golide) were new users who started cabergoline or
pergolide for the first time before and after the
action, respectively. The prevalence and in-
cidence of the use of other antiparkinson drugs
were, in general, stable, although the prevalence
and incidence of ropinirole and pramipexole in-
creased, while the incidence of biperiden and tri-
hexyphenidyl decreased when compared before
and after the action.

Table III shows the rates of UCG examination
before and after the action adjusted for age and
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Fig. 1. Monthly plots for the proportion of users taking cabergoline or pergolide in patients with Parkinson’s disease, with the regression line
in bold. Regulatory action was made in April 2007 through labelling revision and following face-to-face communication requiring periodic
ultrasonic cardiography.
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sex. The adjusted rates of UCG per person-year
before and after the action were both 0.02 in
females who were younger (<60 years of age) not
taking cabergoline or pergolide, but 0.02 before
the action and 0.09 after the action in those taking
cabergoline or pergolide. The interaction between
cabergoline or pergolide and the administrative
actions (representing the excess UCG examination
rate specifically observed in patients taking caber-
goline or pergolide attributable to the impact of
the administrative action) was 0.08 per person-
year (95% CI 0.03, 0.11).

The annual numbers of valvulopathy events
between 2004 and 2008, including incom-
petence of aortic/mitral/tricuspid valves and
cardiac valve disease associated with caber-
goline and pergolide use in spontaneous re-
ports, were 44, 6, 14, 28 and 14, respectively.
Annual sales from 2004 to 2008 were 195, 195,
170, 110 and 75 billion yen, respectively, and
the number of valvulopathy events per annual
sales from 2004 to 2008 were estimated as
0.23, 0.03, 0.08, 0.25 and 0.19 per billion yen,
respectively.[19,20]

Table II. Distribution of antiparkinson drugs in patients with Parkinson’s disease (‡40 years of age)

Drugs Prevalent users Incident users

before the actiona

[n = 522 (%)]

after the actionb

[n = 483 (%)]

p-valuec before the actiona

(%)d
after the actionb

(%)d
p-valuec

Levodopae 110 (21) 102 (21) 0.99 20 (5) 18 (5) 0.94

Dopamine receptor agonists

Cabergoline 39 (7) 26 (5) 0.18 11 (2) 6 (1) 0.29

Pergolide 13 (3) 10 (2) 0.66 3 (1) 2 (0.4) 0.72

Pramipexole 18 (3) 29 (6) 0.06 9 (2) 16 (4) 0.10

Bromocriptine 18 (3) 12 (3) 0.37 7 (1) 3 (1) 0.25

Ropinirole 2 (0.4) 11 (2) 0.01 2 (0.4) 8 (2) 0.05

Talipexole 2 (0.4) 4 (1) 0.37 0 (0) 1 (0.2)

Anticholinergic agents

Biperiden 156 (30) 129 (27) 0.26 34 (9) 17 (5) 0.03

Trihexyphenidyl 89 (17) 71 (15) 0.31 19 (4) 13 (3) 0.001

Profenamine 0 (0) 2 (0.4) 0 (0) 1 (0.2)

Piroheptine 1 (0.2) 1 (0.2) 0.96 0 (0) 0 (0)

Metixene 1 (0.2) 1 (0.2) 0.96 0 (0) 0 (0)

Mazaticol 2 (0.4) 1 (0.2) 0.61 0 (0) 0 (0)

Monoamine oxidase type B inhibitors

Selegiline 20 (4) 26 (5) 0.24 7 (1) 6 (1) 0.92

Catechol-O-methyl-transferase inhibitors

Entacaponef 7 (1) 6 (1)

Others

Amantadine 56 (11) 47 (10) 0.60 11 (2) 11 (3) 0.86

Droxidopa 15 (3) 16 (3) 0.69 4 (1) 3 (1) 0.79

a September 2005–March 2007.

b April 2007–October 2008.

c A Wald test p-value for the coefficient of the difference of the prevalence and incidence of drug use estimated by Proc GENMOD in SAS 9.1

using generalized estimating equations and robust variance estimators.

d Incidence (%) is the proportion of incident users prescribed for the first time (at least 8 months after the first claim for the patient) during the

observation period in those not prescribed that drug until the beginning of the period.

e Levodopa alone plus levodopa with a dopa decarboxlyase inhibitor.

f Released April 2007.
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Discussion

Segmented regression analysis revealed that
the administrative actions had no impact on the
monthly plots of the proportion of patients with
Parkinson’s disease prescribed cabergoline or
pergolide. Although comparison of the propor-
tion of prevalent and incident users of cabergo-
line and pergolide during two 19-month periods
across the action demonstrated non-significant
decrease, the data also indicated that about one-
fifth of users of those drugs were new users even
after the administrative action. This may indicate
that the administrative action was not very ef-
fective in discouraging physicians to prescribe
these drugs for new patients. The impact of reg-
ulatory actions such as the boxed warning on
the label and the ‘Dear Health Care Professio-
nal’ letter has been controversial. For example,
Smalley et al.[24] reported that the label change
for cisapride was ineffective, whereas Guo et al.[25]

concluded that the same action for cisapride had a
downward impact on its use. It may be difficult to
evaluate the effect of an administrative action so-
lely by the change in the proportion of patients
prescribed a specific drug.

In the current study, the impact on the rate of
UCG examination may be more important as the
UCG examination is more relevant for detection
and prevention of valvulopathies in patients
taking cabergoline or pergolide. Our results sug-
gest that the increase in the rate of UCG ex-

aminations in patients taking cabergoline or
pergolide after the actionmay be attributed to the
administrative action itself. Nevertheless, the
fraction of patients undergoing UCG examina-
tions was just one-quarter of those taking the
drug, and was lower than that expected from the
labelling revision in April 2007 requiring UCG
examinations to be conducted periodically prior
to and during the treatment period for all patients
taking cabergoline or pergolide.

There can be some arguments against the re-
quirements in the package insert of cabergoline
or pergolide for periodic UCG examinations in
all patients. From a clinical viewpoint, careful
periodic physical examination may be enough for
patients with no signs suggesting cardiac valvu-
lopathies, while the high cost of medical fees for a
UCG examination increases the self-pay and can
be a burden for patients. Some authors suggested
that careful clinical examination may be sensitive
enough to suspect the presence of severe valve
disease and therefore cost effective over UCG.[26]

In addition, as the dose for withdrawn pergolide
in US was higher than that in Japan, the risk
of valvulopathies may be low, as suggested by
Bhattacharyya et al.[13] As in the studies on
Japanese patients,[10,11] the daily dose of pergolide
in our study was relatively low (table I), although
pergolide may have the risk of valvulopathies,
even if used at low/usual dose.[10,11,27,28] When
taking these uncertainties into account, the la-
belling change requiring the periodic UCG
examination in all patients may not be considered
evidence-based.

The annual number of domestic spontaneous
reports on valvulopathy events for patients tak-
ing cabergoline or pergolide from 2006 to 2008
was approximately constant. As the number of
cases in voluntary reporting systems is a function
of many factors,[29] such as underreporting, type
of event and time, interpretation should be pru-
dent. For example, the increase in number may
indicate either of the following scenarios: (i) the
physician is more willing to report the events,
potentially because the administrative action
provoked an interest in the reaction; (ii) old cases
so far unrecognized have been diagnosed; or
(iii) new cases are still emerging. Nevertheless, the

Table III. Rate of ultrasonic cardiography (UCG) examination in

patients with Parkinson’s disease

Rate and rate

difference

95% CI

Baseline ratea/person-years 0.019 0.002, 0.037

Rate difference/person-years

Exposureb -0.003 -0.007, 0.0003

Old age (‡60 years) 0.046 0.018, 0.073

Male 0.023 -0.001, 0.047

Actionc 0.001 -0.015, 0.018

Interaction 0.075 0.026, 0.110

a Baseline rate of UCG before the action without exposure in

females <60 years of age.

b Prescription of pergolide or cabergoline.

c Package insert revision in April 2007.
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observation that the number of domestic spon-
taneous reports of valvulopathy remained the
same from 2006 to 2008 should be regarded as
an alert. Another concern is the observation that
the decrease in total sales of cabergoline or per-
golide has been modest after the administrative
actions. The annual sales of cabergoline or per-
golide in Japan in 2007 and 2008 (110 and
75 billion yen, respectively) were about half of
those between 2005 and 2006 (195 and 170 billion
yen, respectively).[19,20]

This study has several limitations. First, our
results might apply to a specific patient popula-
tion covered by the private healthcare insurance
unions for those working in large private firms,
although this does not necessarily mean that
physicians were special as, under the Japanese
healthcare plan, all patients can visit any hospital/
clinic at the same cost irrespective of the type of
health insurance. Second, it was not possible to
establish the results of the UCG examinations
because the personal identifier was encrypted and
we could not evaluate the original data. Although
the diagnosis code for valvulopathy and other
cardiac diseases is available in our data, such a
code is often used to ensure reimbursement for
the UCG examination and is therefore not reli-
able. In addition, as we had no data prior to Jan-
uary 2005 it was difficult to control for cardiac
conditions at baseline, although some diagnostic
codes given when the patient appeared in the
database for the first time were available. Third,
no data on enrolment and turnover of health in-
surance status were available for this specific
study (although the relevant data will be available
from the database vendor in the near future)
while new hire and lay-off might affect the long-
itudinal tracking of patients with Parkinson’s
disease. However, the average follow-up period
was 34.1 months in 574 patients with Parkinson’s
disease during the 46-month period between
January 2005 and October 2008, indicating that
our study population with Parkinson’s disease
was relatively stable. Fourth, we measured the
rate of UCG examination in prevalent but not in-
cident users of cabergoline or pergolide, although
what was requested in the package insert was
periodic UCG examination irrespective of when

the patient started the drug. Taking these limita-
tions into account, we also examined the informa-
tion obtained from other data sources, such as the
statistics of annual sales and the number of annual
domestic spontaneous reports.

As in the recent study by Zanettini et al.,[30] the
risk of valvulopathy may increase in parallel with
the duration of exposure to ergots. This finding
suggests the need for continuing monitoring of
patients, including those who had started caber-
goline or pergolide some years ago. At the same
time, the requirement of the periodic UCG ex-
amination for all the patients does not seem to be
evidence-based. It may be worth introducing a
scheme to obtain the information that may be
useful in determining the most appropriate way
of risk minimization, such as patient registration,
which may work by itself as an additional risk
minimization tool to secure careful clinical ex-
amination, including UCG for cardiac function
of patients treated with cabergoline or pergolide.

Conclusions

Following the administrative actions in April
2007, no decrease in the use of cabergoline or
pergolide occurred, although more patients pre-
scribed cabergoline or pergolide underwent UCG
after the action. However, those undergoing UCG
examination were only one-quarter of patients
taking cabergoline or pergolide. Some scheme may
be needed to determine the best way for risk mini-
mization to secure the clinical examination (includ-
ing UCG examination, if necessary) and prevent
deterioration of cardiac function of patients.
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