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Abstract
Purpose Some studies have suggested a potential risk of
heart failure in patients with Parkinson’s disease receiving
dopamine (DA) agonists. However, the results are conflict-
ing. We used VigiBase®, the World Health Organization
(WHO) Global Individual Case Safety Reports (ICSRs)
database, to investigate a potential signal strengthening of
heart failure with DA agonists in Parkinsonian patients
older than 45 years.
Methods A case/non-case (disproportionality) analysis was
performed in Vigibase® using ICSRs registered between
1978 and May 2016. The signal of disproportionality was
calculated using reporting odds ratios (ROR). In our study,
154 ICSRs of heart failure occurring in 154 Parkinsonian

patients (mean age 69.6 years, 51 % women) treated with
DA agonists were included.
Results and conclusion There was a significant signal be-
tween occurrence of heart failure and exposure to pergolide
or cabergoline in particular and ergot derivatives in general. In
contrast, none signal was found for rotigotine, pramipexole,
apomorphine, or ropinirole in particular and non-ergot deriv-
atives in general. The present study underlines the importance
to prescribe as DA agonists in Parkinsonian patients only non-
ergot derivatives, excluding ergot drugs.
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Introduction

Several studies have recently discussed a putative association
between exposure to some dopamine (DA) agonists and oc-
currence of heart failure in patients with Parkinson’s disease
[1, 2]. According to the different methods used (clinical trials,
meta-analyses, or case-control studies) and definition of stud-
ied outcomes, results are conflicting. Thus, other approaches
are expected.

As evidence remains unclear, we performed a
pharmacoepidemiological study using the case/non-case ap-
proach to strength a putative signal about heart failure signals
with DA agonists. This validated method measures
disproportionality of combination between a drug and a par-
ticular adverse drug reaction (ADR) in a pharmacovigilance
database [3–5]. We used Vigibase®, the World Health
Organization (WHO) Global Individual Case Safety Report
(ICSR) database.
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Methods

Data source

VigiBase® registers ICSRs (ADRs) received on a continuous
basis from more than 120 member countries. It is one of the
largest and representative databases, developed and main-
tained by the Uppsala Monitoring Center on behalf of
WHO. VigiBase® is a computerized pharmacovigilance sys-
tem, in which information is recorded in a structured, hierar-
chical form to allow for easy and flexible retrieval and analysis
of the data [6]. By May 2016, over 13 million reports were
registered in the database.

Data analysis

The case/non-case approach measures disproportionality of
combination between a drug and a particular ADR in a
pharmacovigilance database [3–5]. In the present study, heart
failure cases were defined according to the validated
Standardized MedDRA (Medical Dictionary for Regulatory
Activities for multilingual European DOI Registration
Agency) Queries (SMQs) terms “Cardiac failure SMQs”.
SMQs are validated, pre-determined sets of MedDRA terms
grouped together after extensive review, testing, analysis, and
expert discussion [7]. In our analysis, we did not include drug
doses, since they are not exhaustively recorded in reports. We
included ICSRs whatever the country of origin and only
ICSRs with both age and sex known, excluding other
ICSRs. We only included ICSRs in patients ≥45 years with
idiopathic Parkinson’s disease, excluding, after careful review
of all ICSRs, patients with restless leg syndrome,
hyperprolactinemia, or other related endocrinological indica-
tions of DA agonists. Drug exposition was identified accord-
ing to Anatomical Therapeutic and Clinical (ATC) classifica-
tion by the presence in the report of at least one DA agonist
(code ATC: N04 BC) defined as “suspected” [8] and whatever
the level of causality assessment [9]. DA agonists included
were bromocriptine, pergolide and cabergoline (ergot deriva-
tives), rotigotine, piribedil, pramipexole, ropinirole, and apo-
morphine (non-ergot drugs). Other DA agonists found in
Vigibase® (sumanirole, dihydroergotamine, mesulergine,
pardoprunox, talipexole, terguride) were not included since
they were not marketed or are only used in few countries.
Moreover, the number of ICSRs with these six drugs was
too small to perform any analysis. Finally, cases included
ICSRs with Parkinson’s disease and heart failure plus expo-
sure to the eight DA agonists of interest recorded between
1978 (start of Vigibase®) and the 26th May 2016. Non-
cases were defined as all other ICSRs reports (i.e., all other
ADR reports with all other drugs) registered between the same
period in Vigibase®.

Statistical analysis

For the case/non-case analysis, reporting odds ratios (RORs)
were calculated with their 95% confidence interval (95%CI)
as crude RORs [4, 5]. The eight DA agonists of interest were
subsequently divided into ergot and non-ergot derivatives, as
indicated above. All analyses were performed using SAS soft-
ware, version 9.4 (SAS Institute. Inc., Cary. NC, USA).
Statistical significance was defined as a p threshold of 0.05
(Fig. 1).

Results

Among the 5,785,629 ICSRs (with both age and sex known),
16,897 (0.29 %) involved the 8 DA agonists and 154 were
registered as heart failure in Parkinsonian patients receiving a
DA agonist. Mean age of the 154 patients was 69.6 ± 9.7
(range 48–89) years with 51.3 % women. The total number
of DA agonists received by the 154 patients was 159 since 5
patients received 2 DA agonists: 3 were treated with
cabergoline + ropinirole, 1 with pergolide + pramipexole,
and 1 with bromocriptine + piribedil.

A signal between DA agonist exposure and occurrence of
heart failure was found with pergolide [ROR = 4.66 (3.72–
5.58), p < 0.0001] or cabergoline [ROR = 3.72 (2.76–5.02),
p < 0.0001], but not with bromocriptine [ROR = 0.47 (0.24–
0.90)], rotigotine [ROR = 0.37 (0.19–0.72)], piribedil
[ROR = 0.37 (0.12–1.16)], pramipexole [ROR = 0.97 (0.75–
1.26)], ropinirole [ROR = 0.54 (0.39–0.76)], or apomorphine
[ROR = 0.67 (0.37–1.22)].

The disproportionality analysis found also a signal with
ergot derivatives in general [ROR = 2.78 (2.33–3.30),
p < 0.0001], but not with non-ergot DA agonists
[ROR = 0.68 (0.56–0.81)] or DA agonists in general (both
ergot and non-ergot) [ROR = 1.15 (1.02–1.31)].

Discussion

The present study investigates in a pharmacovigilance data-
base a putative signal strengthening of heart failure in
Parkinsonian patients treated by DA agonists. For this pur-
pose, we used a disproportionality analysis, a methodology
never used in this field. In fact, this is the first case of appli-
cation of the disproportionality analysis to the assessment of
ADRs in Parkinson’s disease patients. A signal was found
with pergolide or cabergoline (two ergot derivatives) but not
with other DA agonists.

Papers investigating this ADR in the literature are very con-
flicting, and none conclusion can be made from the present
literature. The first signal came from clinical trials with
pramipexole [10] although a meta-analysis of 27 randomized
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controlled trials failed to find any signal for non-ergot DA
drugs [2]. Data from observational studies are also confusing.
First, some associations were described. Mokles observed a
statistical association with pramipexole but not with ergot DA
agonists in a case-control study nested within a cohort of
Parkinson’s disease patients who were new users of dopami-
nergic (levodopa or DA agonist) drugs [10]. Trifiro found in a
multi-country, nested case-control study a risk of cardiac valve
regurgitation with ergot DA drugs in Parkinson’s disease but
not in hyperprolactinemia [11], thus suggesting the importance
of drug dosage, a point that it was not possible to investigate in
the present paper. Renoux described in theUKGeneral Practice
Research Database (GPRD) an association with the current use
of any DA agonist, especially pramipexole or cabergoline after
a nested case-control approach [12]. Second, other observation-
al studies failed to find any association. A nested case-control
study performed in Taiwan concluded to a non-significant in-
creased risk with DA agonists, including pramipexole, in par-
kinsonian patients [13]. Finally, a systematic review of obser-
vational studies concluded to a strong evidence of cardiac valve
regurgitation risk with pergolide or cabergoline and a moderate
one of heart failure risk with pramipexole and cabergoline [14].
These confusing conclusions according to the studies and/or
the methods used led us to perform the present
pharmacoepidemiological study.

In our study, the most interesting result is the difference
found according to the chemical structures of DA agonists
with a signal for ergot but not for non-ergot drugs. Among
the ergot derivatives, a significant result was found for

pergolide or cabergoline. No definite conclusion can be made
for bromocriptine due to the too small number of ICSRs
(n = 9). Among the non-ergot DA agonists, none signal was
found for rotigotine, ropinirole, pramipexole, or apomorphine.
None conclusion can be draw for piribedil because of too few
reported ICSRs (n = 3). It is interesting to compare our con-
clusions with a recent systematic review of observational stud-
ies that concluded to a strong evidence for a high risk of
cardiovascular valve regurgitation with pergolide or
cabergoline, two ergot DA agonists, and a moderate evidence
of heart failure for pramipexole, a non-ergot derivative, or
cabergoline [14]. We were unable to confirm for pramipexole.
We also add data for rotigotine, a recently marketed drug.

The difference we found between ergot and non-ergot
drugs can help to discuss the putative pharmacodynamic
mechanisms of this serious ADR. Ergot (but not non-ergot)
DA agonists are known to be potent agonists of cardiac
5HT2B receptors, the stimulation of which inducing activa-
tion of fibroblasts and then pulmonary arterial hypertension
and/or valvular damage, thus leading to heart failure [15–17].
However, our study does not allow excluding other mecha-
nisms to explain these cases of heart failure. It was not the
purpose of this study to investigate the mechanism of this
ADR but only to discuss a signal strengthening.

The present study has several strengths. First, it was per-
formed in VigiBase®, one of the largest pharmacovigilance
data resources, which provides a sufficient statistical power
for a disproportionality analysis to highlight signals [18]. The
methodology used in the present work is able to detect signals

Fig. 1 Reporting odds ratio
(ROR) of heart failure (HF) in
Vigibase® in the 154
Parkinsonian patients receiving
dopamine (DA) agonists. The
values of ROR are given with
their 95% confidence interval
(95%CI). Statistical significance
was defined as a p threshold of
0.05. **Fisher exact test
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for relatively rare ADRs [3–5]. Second, our work investigates
an ADR occurring in the whole world, especially involving
different clinical contexts and medical cultures.

However, some mandatory limitations should also be
discussed. First, the completeness of the data in the WHO
Global ICSR database is not always guaranteed, and we had
to deal with some missing data, in particular for indications.
Thus, after careful review of the ICSRs, we only selected
patients registered with a clear diagnosis of idiopathic
Parkinson’s disease. Other patients were excluded. Second,
the present work mandatory suffers , l ike every
pharmacovigilance study, from underreporting [19], which
does not allow calculating the true incidence of the ADR.
However, the magnitude of underreporting does not affect
the results in this kind of study [3–5], and it was not the goal
of the present study to calculate the true incidence or to de-
scribe exhaustively all cases of heart failure occurring with
DA agonists but to investigate a putative signal strengthening
using a validated method. Finally, it is necessary to underline
that, in this kind of study, ROR investigates a risk of ADR
spontaneous notification and not, stricto sensu, the risk of
heart failure occurrence. Thus, as indicated above, in fact,
our study was performed to evaluate a signal strengthening
rather than a true risk.

In conclusion, the present study, performed in the context
of real world, shows for the first time a clear difference ac-
cording to the chemical structure of DA agonists, since expo-
sure to ergot DA agonists (and especially pergolide or
cabergoline) was associated in Parkinsonian patients to a sig-
nal strengthening of heart failure in contrast to non-ergot
drugs. From a practical point of view, it underlines the impor-
tance to prescribe as DA agonists in Parkinsonian patients
only non-ergot DA agonists, excluding ergot derivatives.
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