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Abstract: Pharmacodynamical differences between dopamine
agonists (DAs) suggest differences in their adverse drug reac-
tions (ADRs) profile. In this study, frequencies of ADR to
DAs or levodopa reports in the French Pharmacovigilance
Database were explored. Reports occurring between January
1, 1984 and December 31, 2008 were selected (2,189 for
DAs and 1,315 for levodopa). The numbers of ADRs by sys-
tem organ class were compared using ropinirole as a refer-
ence. Diurnal somnolence was less frequently reported with
all DAs when compared with ropinirole (P < 0.001). Impulse
control disorders (ICDs) were more frequently reported with
pramipexole (P < 0.001). Significant difference was found
among DAs in the frequency of confusion or disorientation

(P < 0.001), nausea and vomiting (P < 0.05), or edemas (P
< 0.001). No difference among DAs was observed in the fre-
quency of hallucination or arterial hypotension ADR reports
(P 5 0.3 and P 5 0.1). Pleural effusions were more fre-
quently reported with pergolide or bromocriptine (P <
0.001). Somnolence or ICD reports were less frequent with
levodopa, whereas confusion was more frequently reported.
In summary, our data show significant differences in the kind
of ADRs reported for each DA. � 2010 Movement Disorder
Society
Key words: dopamine agonists; adverse drug reactions;

pharmacovigilance; ropinirole; pramipexole; bromocriptine;
pergolide; apomorphine

Dopamine agonists (DAs) are indicated in Parkin-

son’s disease (PD), restless leg syndrome (RLS), or

hyperprolactinemia.1 DAs exhibit important differences

in pharmacodynamic properties.2 Ergot DAs (i.e., bro-

mocriptine, cabergoline, lisuride, and pergolide) have

higher affinities for the 5-HT1 and 5-HT2 receptors

than nonergot DAs (i.e., apomorphine, quinagolide, pra-

mipexole, piribedil, and ropinirole). Pramipexole has a

higher selectivity for the D2-like family, followed by

ropinirole, and then by ergot DAs. D3/D2 receptor

selectivity is pramipexole > ropinirole > ergot DAs.

Ergot DAs are also alpha-adrenoceptor antagonists.3

Significant differences in the frequency of adverse

events to DAs were found during randomized clinical

trials (RCTs) in PD or RLS.4,5 Although frequencies of

somnolence, hallucination, or anxiety cases were higher

with nonergot DAs, incidence of vomiting, arterial hy-

potension, or depression was higher with ergots. Prami-

pexole in RLS induced less nausea, vomiting, or dizzi-

ness than ropinirole. Other observational studies showed

that frequency of valvular heart disease in PD was

higher with ergot when compared with nonergot DAs.6

All this findings suggest possible differences in the

safety profile of the DAs. To further explore these differ-

ences, we compared the frequency of adverse drug reac-

tion (ADR) reports to the French pharmacovigilance sys-

tem between the DAs currently available in France.

METHODS

Source of Data

The French pharmacovigilance system was first

established in 1973 and consists of a network of 31 re-
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gional centers. The French Pharmacovigilance Database

(FPD) was established in 1985 to record spontaneous

reporting of ADRs,7 while reporting ‘‘serious’’ or ‘‘unla-

beled’’ ADRs has been mandatory since 1995.8 A ‘‘seri-

ous’’ ADR is defined as any untoward medical occur-

rence that at any dose results in death, requires hospital

admission or prolongation of existing hospital stay,

results in persistent or significant disability/incapacity,

or is life threatening.9 Spontaneous reports submitted to

the FPD, in which the products containing any DA were

‘‘suspected’’ as defined by WHO,9 independently from

the level of imputability, were extracted from January 1,

1984 (date of first report of an ADR to DAs) to Decem-

ber 31, 2008. ADRs to levodopa (L-dopa) were also an-

alyzed. Total number of ADRs, number of ‘‘serious’’

ADRs, and number of ADRs by system organ class

(according to the Medical Dictionary for Drug Regula-

tory Activities1) were compared between the DAs cur-

rently marketed in France. Information about DAs dose

was not systematically collected in this work.

In France, apomorphine, bromocriptine, lisuride, per-

golide, piribedil, pramipexole, or ropinirole are mar-

keted as antiparkinsonian drugs and bromocriptine,

cabergoline, lisuride, or quinagolide for hyperprolacti-

nemia. Pramipexole and ropinirole are the two sole

DAs marketed for RLS.1 Ropinirole was used as the

referential DA as it is nowadays the most commonly

used DA for the treatment of PD and RLS in France.

Notoriety biases10 could be suspected for some ADRs

to DAs: (1) cardiac valvulopathies could have been

reported more frequently with pergolide when compared

with the other DAs after the Lilly France ‘‘Dear Doctor

Letter’’ in September 2003;11 (2) excessive diurnal som-

nolence reactions reported to nonergolinic DAs could

have been prompted by Frucht et al. initial reports in

199912; and (3) Giovannoni et al. findings in 200013 could

have boosted the exploration of impulse control disorders

(ICDs). The effect of these potential biases was explored

by dividing the studied 24-year time span in shorter peri-

ods according to the different dates of these safety alerts.

Statistical Analysis

Categorical variables were compared using chi-

square or Fisher exact test when appropriate. To avoid

alpha error inflation when comparing ADRs frequen-

cies between DAs, test-wise alpha error was set at

0.006. Thus, experiment-wise alpha error remained

below the desired 0.05 level. Odds ratio and 99.3%

confidence interval were calculated for each DA using

ropinirole as a reference. Statistical analyses were per-

formed using Epi Info Version 6.

RESULTS

Between 1984 and 2008, 2,189 ADRs in which at

least one AD or 1,315 in which L-dopa was suspected

were reported to the French pharmacovigilance system

(Table 1). Gender distribution of cases was �50/50 for

drugs not used in hyperprolactinemia. On the contrary,

for cabergoline, quinagolide, lisuride, or bromocriptine,

female cases prevailed when compared with other DAs

(65 vs. 50%, P < 0.03).

Total and by-drug ADRs frequencies according to

‘‘seriousness’’ or organ class are shown in Table 1. Com-

parisons of ADR frequency most commonly associated

with DAs (according to the system organ class) are shown

in Table 2. Diurnal somnolence was less frequently

reported with all DAs or L-dopa when compared with

ropinirole. Results remained unchanged when the study

period was split in two subperiods: January 1984 to De-

cember 1999 and January 2000 to December 2008.

ICDs (i.e., hypersexuality, compulsive shopping, eat-

ing, or gambling) were more frequently reported with

pramipexole and less with bromocriptine or L-dopa.

Results remained unchanged when the study period

was split in two subperiods: January 1984 to December

2000 and January 2001 to December 2008.

Edemas were less frequently reported with L-dopa

when compared with ropinirole. Although a significant

difference could be noticed among DAs in the fre-

quency of confusion and disorientation (P < 0.001),

nausea and vomiting (P < 0.05), no single comparison

yielded significant differences with ropinirole. Cardiac

valvulopathy was significantly more frequently

reported with pergolide when compared with ropinir-

ole. All cases of cardiac valvulopathies were reported

after September 2003. Pleural effusion was more fre-

quently reported with bromocriptine or pergolide, with-

out differences between the periods January 1984 to

September 2003 and October 2003 to December 2008.

DISCUSSION

In this study, significant differences in the type of

ADRs reported to the French pharmacovigilance sys-

tem according to the different DAs were found, provid-

ing further evidence about possible differences in the

safety profile of the DAs.

Our study suffers from some mandatory limitations.

First, underreporting of ADRs to pharmacovigilance

system is usual and may reach 90% of cases.14 None-

theless, underreporting rate was shown to be similar

for several drugs from the same therapeutic class,15

and this methodology was further validated by our

1877ADRs TO DOPAMINE AGONISTS IN THE FPD

Movement Disorders, Vol. 25, No. 12, 2010



group with step 2 analgesic drugs16 or for drugs causing

dilated cardiomyopathy.17 Second, a number of impor-

tant factors, such as patients’ diagnosis, age, related

comorbidities or comedications, age at onset of PD, DAs

doses, or changes in reporting patterns during the 24-

year studied time span, could have introduced some bias

in the results. Regrettably, as these data are not available

in the FPD, biases could not be conveniently ruled out,

leading to intrinsic limitations of this study. On the other

hand, ‘‘notoriety biases’’ were excluded for diurnal som-

nolence or ICD but not for cardiac valvulopathies.

Diurnal somnolence was initially described with

nonergot DAs,12 but later with other DAs as well.18,19

Our results suggest that the risk of somnolence is

higher with nonergot DAs, which is in line with some

recent experimental studies in the human.20

The frequency of ICD reports was higher with pra-

mipexole and lower with bromocriptine when com-

pared with ropinirole, in line with the fact that prami-

pexole and bromocriptine show the higher and the

lower affinity for D3-receptor, respectively.2

The frequency of cardiac valvulopathy was higher

with pergolide when compared with ropinirole. In this

case, a notoriety bias is a likely explanation for these

results, as no ADRs were reported before that date.

Nonetheless, pleural effusions, which is an early sign of

pleural fibrosis, another possible effect of 5HT2a,b re-

ceptor activation was more frequently reported with per-

golide or bromocriptine even before September 2003,

which cannot be explained by the same notoriety bias.

Cutaneous ADRs were more frequently reported with

bromocriptine or apomorphine. Subcutaneous nodules are

frequent complication of subcutaneous apomorphine

application.21 On the other hand, alopecia and skin erup-

tions have been reported with bromocriptine,22 but rarely.

Bromocriptine can induce skin changes in the mouse,

probably by affecting alpha-MSH secretion,23 providing

some rationale for the present findings in humans.

No difference was found in the frequency of arterial or-

thostatic hypotension between DAs, which is consistent

with previous results,5 suggesting that orthostatic hypo-

tension may be more closely related to the dopaminergic

receptor stimulation than effects on other receptors.3

Although some differences were observed globally

in the frequency of confusion and disorientation, nau-

sea and vomiting, vascular or metabolic ADRs were

found, no single difference with ropinirole was found.

No difference was found in the frequency of hallucina-

tions. Somnolence or ICD reports were less frequent

with L-dopa, while surprisingly the frequency of con-

fusion was greater when compared with ropinirole.

This might be due to notoriety biases to the fact that
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L-dopa is more commonly used in aged and cogni-

tively impaired patients. Finally, cabergoline was asso-

ciated with a higher risk of ocular ADRs (i.e., visual

perturbations, reduced visual accuracy, visual halluci-

nations, pupillary spasm, or other). The reason for this

finding remains unclear, although this drug is known to

affect ocular physiology in animals.24

Although RCTs are the first source of efficacy infor-

mation about drugs, they suffer from important limita-

tions regarding safety evaluation.8 Studies based on

pharmacovigilance databases, such as the present one,

have the potential to offer a picture more in line with

usual medical practice. Therefore, even though this

study suffers from a number of intrinsic limitations, it

offers important pieces of evidence that should be

taken into account when evaluating the risk-benefit ra-

tio of DAs. Nonetheless, the aforementioned limita-

tions as well as the exploratory nature of this study

advise caution in the interpretation of these results.

In summary, we found significant differences in the

type of DAs-related ADRs reported to the French phar-

macovigilance system. Diurnal somnolence frequency

was highest with ropinirole, whereas ICD frequency

was highest with pramipexole and lowest with bromoc-

riptine. Cutaneous ADRs were more frequently

reported with apomorphine or bromocriptine. Pleural

effusion prevailed with pergolide or bromocriptine.

These data further emphasize the differences in the

safety profile of the different DAs, thus contributing

with DAs’ risk-benefit ratio comparison.
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