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Abstract Impulse control disorders (ICDs) are a well-
known adverse effect of dopamine agonists (DAAs). This
critical review aims to summarize data on the prevalence
and factors associated with the development of an ICD
simultaneous to DAA use. A search of two electronic
databases was completed from inception to July 2017. The
search terms were medical subject headings (MeSH) terms
including “dopamine agonists” AND “disruptive disor-
ders”, “impulse control disorders”, or “conduct disor-
ders”. Articles had to fulfill the following criteria to be
included: (i) the target problem was an ICD; (ii) the
medication was a dopaminergic drug; and (iii) the article
was an original article. Of the potential 584 articles, 90 met
the criteria for inclusion. DAAs were used in Parkinson’s
disease (PD), restless legs syndrome (RLS) or prolacti-
noma. The prevalence of ICDs ranged from 2.6 to 34.8% in
PD patients, reaching higher rates in specific PD popula-
tions; a lower prevalence was found in RLS patients. We
found only two studies about prolactinoma. The most
robust findings relative to the factors associated with the
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development of an ICD included the type of DAA, the
dosage, male gender, a younger age, a history of psychi-
atric symptoms, an earlier onset of disease, a longer disease
duration, and motor complications in PD. This review
suggests that DAA use is associated with an increased risk
in the occurrence of an ICD, under the combined influence
of various factors. Guidelines to help prevent and to treat
ICDs when required do exist, although further studies are
required to better identify patients with a predisposition.

Key Points

The use of dopamine agonists could contribute to the
development of impulse control disorders (ICDs).

We need to consider ICDs as multifactorial
disorders, involving drug-, patient-, and disease-
related factors.

1 Introduction

1.1 Dopamine and Dopaminergic Pathways
in the Central Nervous System

Dopamine is a neurotransmitter that is particularly impor-
tant as it is involved in both everyday brain functioning
(such as the control of motor function, motivation, and
reinforcement learning) and in several common disorders
of brain functioning, notably Parkinson’s disease (PD),
drug dependence, and certain endocrine disorders [1].
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Three main dopaminergic pathways are described in the
central nervous system (CNS): (i) the nigrostriatal pathway
consisting of cell bodies in the substantia nigra whose
axons terminate in the corpus striatum; (ii) the mesocorti-
colimbic pathway (also known as the reward system),
whose cell bodies are situated in the ventral tegmental area
and whose axons project to parts of the limbic system, in
particular the nucleus accumbens (NAcc) and the amyg-
daloid nucleus, and to the frontal cortex; and (iii) the
tuberoinfundibular pathway, whose cell bodies are found in
the ventral hypothalamus and project to the median emi-
nence and pituitary gland [1]. The first pathway is partic-
ularly involved in motor function, while the second
pathway is especially implicated in reward- and aversion-
related cognition as well as executive functions. The third
pathway influences the secretion of certain hormones,
including prolactin. The impairment of these different
pathways leads to a variety of disorders, ranging from
important motor deficits (as is the case in PD) to the
compulsive repetition of rewarding behavior (as is the case
in addictive disorders and ICDs).

1.2 Dopamine Agonists

Dopamine agonists (DAAs) represent a pharmacological
class of drugs that act on the nervous system. The fol-
lowing molecules are all DAAs: bromocriptine, pergolide,
piribedil, lisuride, cabergoline, pramipexole, ropinirole,
rotigotine, and apomorphine. The main indication of this
class of drug is PD. Bromocriptine, pergolide, piribedil,
and cabergoline exhibit a slight selectivity for dopamine
D,/; over Dy receptors. Lisuride acts specifically on D,
receptors. The use of bromocriptine, pergolide, lisuride,
and cabergoline, which are all ergot derivatives, is cur-
rently limited mainly due to their adverse effects. The
aforementioned drugs have in fact been supplanted by
pramipexole and ropinirole, which are D,; selective and
thus better tolerated [1]. These two drugs have a highly
specific affinity to cerebral Dj receptors, which are known
to be localized to the mesolimbic system [2]. Rotigotine is
a newer DAA, delivered via transdermal patch, which is
highly selective to D5 receptors as compared to D, recep-
tors. Apomorphine, which has approximately equal affini-
ties for D, and D5 [3], is only active when administered via
injection and has a short onset time and duration.

1.3 Parkinson’s Disease, But Also Restless Legs
Syndrome and Prolactinoma...

DAAs are mainly indicated to treat PD, although they are
also used to relieve symptoms of restless legs syndrome
(RLS) and prolactinoma or lactation inhibition. Others
diseases may be anecdotally targeted by the prescription of

A\ Adis

DAAs, including fibromyalgia [4] and tetrahydrobiopterin
deficiency [5], but use for these diseases falls outside of the
approved recommendations.

1.4 Impulse Control Disorders (ICDs) Associated
with Dopamine Agonists

When treating CNS disorders, it is often a desire to target a
certain type of receptor; activating or inhibiting it in only a
specific neuronal pathway. However, drug action is rarely
limited to one region of the brain and a drug tends to
impact a given receptor type throughout the brain [1]. The
first cases of iatrogenic impulsive behaviors were reported
in the early 2000s after DAAs received marketing autho-
rization and began to be widely prescribed for PD [6, 7].
These first cases were considered to be iatrogenic based on
chronological and pharmacological arguments: (i) they
appeared after the onset of PD and dopamine replacement
therapy (DRT) initiation and disappeared after discontin-
uing DRT; and (ii) DRT acted on dopamine receptors in
both the nigrostriatal pathway and the reward pathway,
which plays a role in addictive behavior. Several reviews
have compiled published case reports or case series [8, 9]
on this topic. Reported impulsive behaviors were patho-
logical gambling, hypersexuality, compulsive shopping,
binge eating, obsessive hobbying, punding, and compulsive
medication use. The authors have rigorously examined the
link between DRT and iatrogenic impulsive behaviors
while considering a large range of disorders under a single
umbrella term: impulse control disorders (ICDs) [10, 11].
ICDs are a heterogeneous group of diseases that are now
included in the extended “Disruptive, Impulse Control, and
Conduct Disorders” chapter in the Diagnostic and Statis-
tical Manuel of Mental Disorders, Fifth Edition (DSM-5)
[12]. ICDs involve dysfunctions in both emotional and
behavioral regulation. A shared key symptom of all ICDs is
the failure to resist an impulse or temptation to perform an
act that is harmful to a person or to others [13]. Individuals
experience an increased sense of tension prior to an act and
pleasure, gratification, or the release of tension at the time
of committing the act. Some disorders that are classified in
other nosographic categories (binge eating disorder in
“Feeding and Eating Disorders” or gambling disorder in
“Substance-Related and Addictive Disorders™) are con-
sidered in the literature in this field as ICDs due to their
clinical proximity or evolutions in classifications. Similar
adverse drug reactions have also been reported in RLS
[14-23] and prolactinoma patients [24, 25], thus implying
that nigrostriatal denervation is not a prerequisite for the
development of ICD. However, only a minority of indi-
viduals with from PD, RLS, or prolactinoma develop ICDs.
This is in contrast to the high frequency of the other
adverse effects (i.e., nausea, low blood pressure, or
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nightmares), which are directly linked to the central or
peripheral action of DAAs. Concluding that medication is
the only factor involved in the onset of ICDs would be
simplistic and dangerous. Many other potential risk factors
should be considered, including individual predisposition
and/or disease-related factors.

1.5 Lack of Evidence

A substantial amount of literature is consecrated to the
examination of the links between the use of DAAs in PD
and the development of ICDs [2, 11, 13, 26-63], and this
topic continues to be a very active field of research. In most
cases, emphasis is placed on iatrogenic factors. Further-
more, the same association in RLS or prolactinoma is
rarely addressed, and, to the best of our knowledge, there is
no review available that takes into account the three dis-
eases for which DAAs are prescribed. To fill this void, we
undertook a comprehensive review of ICDs simultaneous
to DAA use, integrating iatrogenic factors, predisposing
factors, and disease-related factors. We decided to focus
only on original articles based on a control study design.
Finally, recommendations to manage ICDs are briefly
provided.

2 Materials and Methods

A systematic review of available literature was conducted
to identify all relevant publications pertaining to the links
between the use of DAAs and ICDs. For this review, we
complied with the Preferred Reporting Items for systematic
reviews and Meta-Analyses (PRISMA) [64].

2.1 Search Resources

A search of two electronic databases was completed from
inception to July 2017: PubMed and ScienceDirect. The
search terms were medical subject headings (MeSH) terms
including “Dopamine Agonists” AND “Disruptive,
Impulse Control, and Conduct Disorders” found in the title,
abstract, or keywords. Duplicates were eliminated. Addi-
tional records were included after manual search. The
search strategy is summarized in Fig. 1.

2.2 Eligibility Criteria

Articles had to fulfill the following criteria to be included:

— The target problem was an impulse control disorder;
— The medication was a dopaminergic drug; and
— The article was an original article.

2.3 Article Selection

Firstly, articles were selected based on their titles and
abstracts. Secondly, the full text of all of the included
articles was read. Two of the authors (MGB and GCB)
performed this work independently using the same biblio-
graphic search. In the event of disagreement, the relevant
articles were discussed.

2.4 Data Extraction

Clinical and pharmacological data were extracted from the
articles (by MGB, YD, JL, MR, ET, NZ, and GCB). Fac-
tors taken into account included the sample size of the
studies, the type of participants, the characteristics of the
disease, the characteristics of the drug, the study design,
and the objectives. The main results are presented in
tables that summarize the prevalence data, the iatrogenic
factors, the patient-related factors and the disease-related
factors (Tables 1, 2, 3, 4 in Appendix).

3 Results

Ninety articles met the criteria for inclusion. DAAs were
used in PD, RLS, or prolactinoma.

3.1 Prevalence

The results of the prevalence survey are presented in
Table 1 in Appendix.

In PD patients, the prevalence of ICDs in general ranged
from 2.6% [65] to 34.8% [66], reaching higher rates in
specific populations: 39.1% in patients only treated using
DAAs with a predefined minimum exposure to DAAs after
study enrollment of at least 50 levodopa (L-dopa) equiva-
lent daily dose (DAA-LEDD, calculated using the standard
conversion factors described by Tomlinson and colleagues
[67]) of DAA for at least 3 consecutive months [68] or
58.3% in early-onset PD (EOPD) patients [69]. No ICD
stood out more than another, and authors reported discor-
dant results concerning the frequency of each ICD.

In RLS patients, reported prevalences were lower,
between 7.1% [70] and 11.4% [71]. Surprisingly, Bayard
et al. [72] reported rates that were even lower for patients
taking DAAs (2%) than for drug-free patients (2.5%),
although DAA doses were three to five times lower in that
study’s RLS population than in other RLS populations.

We found only two studies about prolactinoma. ICDs
were observed in two patients out of 20 in one study [73],
and concerned a quarter of the sample in another [74].
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Fig. 1 Flow chart of the search

3.2 Drug-Related Factors

The results regarding drug-related factors are presented in
Table 2 in Appendix.

Exposure to DRT was found to be a risk factor in the
emergence of an adverse drug event such as ICD, and
patients with ICDs were shown to take a significantly
higher LEDD [75-83]. A study assessing PD patients
treated with low dosages of DRT did not find any signifi-
cant association between drug-related factors and ICDs
after multivariate analysis [86].
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3.2.1 Type of Dopamine Agonist (DAA)

Both DAA and L-dopa use was implicated in the devel-
opment of ICDs in PD patients, although the odds ratio
(OR) was nearly twice as high for DAAs [84]. According
to numerous studies, DAA use is an independent predictor
for developing an ICD in PD patients [75, 78, 83-96]. The
six US Food and Drug Administration (FDA)-approved
DAAs (pramipexole, ropinirole, cabergoline, bromo-
criptine, rotigotine, and apomorphine) had a strong signal,
the strongest being pramipexole and ropinirole, which both
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have a preferential affinity for D3 receptors [91]. Several
studies highlighted a potentially causal role of pramipexole
[85, 90]. However, other studies did not conclude that there
were any significant associations with respect to a specific
DAA [68, 86, 97].

3.2.2 Dose of DAA

For many authors, exposure to a higher daily dose of DAA
[70, 77, 81, 86, 90, 93, 98, 99] and a higher peak DAA dose
[68] were significantly associated with the development of
ICDs. Only a few studies did not find any association with
dosage [80, 100, 101]. Two studies assessed the dose—re-
sponse relationship. Lee et al. [102] reported a DAA dose—
response relationship with compulsive shopping, gambling,
and hypersexuality, and Perez-Lloret et al. [103] noted a
non-linear dose-response relationship between DAAs and
the frequency of ICD symptoms. Finally, a longitudinal
study showed a recovery from compulsive behaviors after
reducing the dosage of DAAs in 16 patients out of 22
[104].

3.2.3 Duration of DAA Treatment

It is difficult to draw conclusions on the link between
DAA treatment duration and ICDs. For some authors,
DAA treatment duration seemed to have an influence,
with a longer duration being associated with the
development of ICDs [105, 106], while for other
authors DAA treatment duration was non-significant
[68]. In long-term studies of rotigotine transdermal
patches, the incidence of ICDs was relatively low dur-
ing the first 30 months of exposure and higher over the
next 30 months [107].

3.2.4 DAA Formulation

Most studies did not indicate the drug formulations
employed. Yet, some recent publications have discussed
the relevance of extended formulations. Todorova et al.
[108] thus demonstrated that infusion therapies (apo-
morphine infusion and intrajejunal L-dopa infusion) were
associated with the resolution or attenuation of pre-ex-
isting ICDs. ICDs could, however, develop after apo-
morphine infusion initiation, but the rate remained lower
than that reported for oral short-acting DAAs [108].
Transdermal patches of rotigotine provide continuous
drug delivery with a stable plasma concentration over
24 h. It is suggested that extended formulations limit

ICD development compared with immediate-release (IR)
formulations. Nevertheless, ICDs were reported as an
adverse drug reaction in rotigotine long-term treatment
[107].

3.2.5 Biological Aspects

From a neurobiological point of view, DAA use implies a
modification of the neuronal signaling of reward expecta-
tion (mesolimbic dopaminergic hyperactivation), resulting
in a sensitization towards ICDs [109]. DAAs may abate
negative reinforcement in feedback-based learning [110].
A case-control study showed a significant DAA-induced
reduction of neuronal activity in brain areas that are
implicated in impulse control and response inhibition
(lateral orbitofrontal cortex, rostral cingulated zone,
amygdala, and external pallidum) in PD patients with
DAA-induced pathological gambling compared with that
of PD controls [111]. Furthermore, when using different
forms of decision-making tasks, including delay-discount-
ing tasks, DAA use was associated with greater choice
impulsivity [79, 112], shorter reaction time [112, 113], and
increased risk-taking [114, 115] in PD patients with ICDs
compared with PD controls. Exogenous dopamine influ-
ences impulsive decision-making, which may precipitate
the development of ICDs [79]. In PD patients with
hypersexuality, DAA use results in an increased sexual
desire after exposure to sexual content compared with non-
medicated PD patients [89].

In RLS patients, the underlying neurobiology remains
less clear. Bayard et al. [72] observed reduced decision-
making capacity where outcome probabilities were
unknown, although no difference was observed between
drug-free and DAA-treated patients [72]. It is important to
note that DAA doses were three to five times lower in this
study population than in other RLS populations.

3.3 Patient-Related Factors

The results relating to patient-related factors are presented
in Table 3 in Appendix.

3.3.1 Sociodemographic Characteristics

3.3.1.1 Gender Male gender was commonly found as an
independent predictor for developing ICDs
[66, 77, 78, 97, 105, 116, 117] as well as for pathological
gambling or hypersexuality [102] in PD patients and in
prolactinoma patients [74]. In contrast, female gender was
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associated with the resolution of ICDs in PD patients
during follow-up [100]. Female gender was found to be
more frequent in RLS patients with ICDs [70].

3.3.1.2 Age A younger age [77, 80, 82, 84, 87, 92,
96, 97, 117-119] and an age under 65 years [66] or
68 years [103] were also commonly found to be indepen-
dent predictors for developing an ICD. PD patients with
pathological gambling were distinguished from PD with
ICDs not otherwise specified and from PD controls of a
younger age [82].

3.3.1.3 Other Sociodemographic Characteristics Ac-
cording to Weintraub et al. [84], PD patients with ICDs
were most likely unmarried and living in the USA.

3.3.2 Co-Morbidities

3.3.2.1 Psychiatric Symptoms Mental illness was found
to be significantly correlated to the presence of an ICD
[120], except in one study [87]. Depression and anxiety
were the highest-ranking correlates. A history of depres-
sion [99], symptoms of depression [85, 121], and a higher
score of depression [66, 80, 82, 95, 122] were found to be
predictors of the development of an ICD in patients with
PD or RLS [123]. In a longitudinal study, Joutsa et al. [100]
showed that the development of a novel ICD was associ-
ated with the concurrent increase in depression score.
Conversely, one study reported only discrete symptoms of
disinhibition [85]. A history of anxiety [99], trait anxiety
[94], symptoms of anxiety or stress [123], and a higher
anxiety score [76, 81, 82, 122] were also found to be
predictors of the development of an ICD. Interestingly, a
higher obsessive—compulsive score was reported in only
one study [122]. PD patients with pathological gambling
were distinguished from PD with ICDs not otherwise
specified and from PD controls with a higher severity of
psychotic symptoms [82].

3.3.2.2 Addictive Disorders In some studies, no link was
found between addictive disorders and the development of
an ICD [68, 87]. For others, substance use (and not a
substance use disorder) of caffeine [68, 121], nicotine
[68, 84, 90], stimulants (tea, mate) [96], alcohol [88], or
drugs [70], as well as gambling practice [120] was found to
be associated with ICDs. A family history of pathological
gambling was reported in two studies [70, 84].
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3.3.2.3 Sleep Problems More sleep problems were
reported in patients with RLS [123] or PD [82, 96] with
compulsions or ICDs.

3.3.2.4 Personality Predictably, the most assessed per-
sonality dimension was impulsivity, with authors
reporting higher impulsivity scores [94, 122] and greater
choice impulsivity [122]. PD patients with ICDs also
made errors in perceptual decision-making tasks. Clini-
cally, this implies that PD patients with ICDs may make
disadvantageous decisions as they are often ‘in a rush’ to
decide [113]. Similarly, a higher score of novelty-seek-
ing [81] was found to be associated with ICDs, espe-
cially among PD patients with compulsive sexual
behavior [122].

PD patients with ICDs were described as individuals
with ineffective coping skills [120], a higher level of
neuroticism and lower levels of agreeableness and con-
scientiousness [80], especially among PD patients with PG
[121] or compulsive sexual behaviors [81]. EOPD patients
with ICD symptoms scored higher on both self-assertive/
antisocial and reserved/schizoid personality styles [121].
For their part, PD patients with pathological gambling
displayed higher scores of bizarre ideation and cynicism
than those without pathological gambling or ICD [124].
Finally, somatization appeared to be higher in patients with
EOPD with ICD symptoms [121].

3.3.3 Biological Aspects

DRD3 p.Ser9Gly (rs6280) heterozygous variant CT
genotype was found to be a predictor of ICDs among PD
patients [83]. Another genotyping study also indicated a
significant association with tryptophan hydroxylase type
2 (TPH2) (recessive) and dopamine transporter (DAT)
gene variants (dominant) in PD patients with ICD or
dopamine dysregulation syndrome (DDS), all the more so
when the severity of the ICD or DDS was high [125].
TPH2 genotype was the strongest predictor of non-re-
mission during follow-up. Finally, variants of DRDI
154867798, DRD1 rs4532, DRD2/ANKK]I 131800497, and
GRIN2B 157301328 were found to be associated with an
increased risk of developing impulse control behaviors
among PD patients [126]. Kraemmer et al. [127] found
heritability of ICD behavior to be 57%, OPRKI, HTR2A,
and DDC genotypes being the strongest genetic predic-
tive factors.
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An imaging study based on single photon emission
computed tomography (SPECT) of the DAT concluded that
the DAT density differed in PD patients with PG compared
with PD patients without ICD or healthy controls. PD
patients with PG showed a reduced tracer binding in the
right ventral striatum, possibly reflecting either a reduction
of mesolimbic projections or a lower membrane DAT
expression on presynaptic terminals [128]. A recent study
suggested that changes in DAT availability over time
increased the risk of incident ICDs [129].

Another SPECT study showed a reduction of left
putaminal and left inferior frontal gyrus tracer uptake in PD
patients with ICDs compared with those without ICD
[130]. This frontostriatal dysconnectivity may be related to
a DA and serotonin network dysfunction centered around
the left putamen, supporting the idea of a monoaminergic
frontostriatal disconnection syndrome as the biological
basis of ICD symptoms in PD. This may reflect either a
pre-existing neuronal trait vulnerability for impulsivity or
the expression of a maladaptive synaptic plasticity under
non-physiological dopaminergic stimulation [130].

D, receptor availability was no different between PD
patients with or without ICDs at baseline, but a greater
reduction of ventral striatum ''C-raclopride binding
potential following L-dopa challenge with reward-related
cue exposure relative to neutral cue exposure was observed
[131]. PD patients with pathological gambling seemed to
have dysfunctional activation of DA autoreceptors in the
midbrain and low DA tone in the anterior cingulate [132].
A recent study failed to demonstrate any D5 upregulation in
PD patients with ICD [133].

Finally, an imaging study showed that PD patients with
ICD, compared with those without ICD and healthy con-
trols, had a thicker cortex in the anterior cingulate and the
orbitofrontal cortex, which are cortical areas linked to
impulsivity and inhibition behaviors [134]. These structural
abnormalities were correlated with the severity of the ICD.

3.4 Disease-Related Factors

A summary of the results relating to disease-related factors
is presented in Table 4 in Appendix.

3.4.1 Age of Onset

Most studies concluded that a younger age at PD onset was
an independent predictor for developing an ICD in PD
patients [76-78, 80, 82, 94, 99, 102, 105, 106, 118, 135]—
especially when the ICD was pathological gambling [82]—

or in RLS patients [70]. Recently, Krishnamoorthy et al.
[83] emphasized a limit of 50 years and under in PD
patients with ICDs.

3.4.2 Disease Duration

Similarly, a longer PD duration was found to be a factor
[80, 82, 102, 137], except in a few cases [68, 85]. Rana
et al. [78] identified stages 1-2 of PD as one of the five
common variables among patients who developed ICDs.

3.4.3 Type of Disease

Compared with PD patients without ICDs, those with ICDs
displayed a higher frequency of motor complications
[68, 80, 102], with greater motor disease complexity [76]
and motor fluctuations [93]. Conversely, PD patients with
motor complications were more likely to have an ICD [75].
Furthermore, a higher score on the Movement Disorder
Society—Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS) Part 1 was found in two studies [93, 94], as well
as increased functional impairment, decreased motivation
[122] and a higher Mini-Mental State Examination
(MMSE) score [68]. Finally, patients with right-onset PD
exhibited significantly higher levels of novelty-seeking
than the patients with left-onset PD, which may increase
the risk of developing an ICD when associated with the
simultaneous use of DAAs [138]. However, Pontone et al.
[85] and later Kenangil et al. [101] found no significant
association between PD features and the presence of ICD,
and Ramirez Gémez et al. [96] found a negative associa-
tion between motor fluctuations or dyskinesias and ICDs.

3.4.4 Biological Aspects

To disentangle the effects of the disease process and DA
medication and the development of ICDs, Al-Khaled et al.
[139] compared medicated and unmedicated PD patients,
RLS patients and healthy controls. Using a delay dis-
counting task, they demonstrated that unmedicated PD
patients had a higher discounting rate. Thus, impulsive
decision-making in PD patients may not be a side effect
of dopaminergic treatment but rather a trait marker of PD.
These results were in accordance with those of Aarts
et al. [140], who demonstrated the aberrant impact of
rewards in PD, a reflection of reward-related impulsivity,
was directly related to the degree of dopamine neuron
loss, i.e., to a factor intrinsically related to the disease
pathology itself.
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4 Discussion
4.1 Main Findings

Through our review, we have shown that this topic has
been extensively studied over the last 10 years, allowing
for us to obtain prevalence results from large samples.
Publications mostly focused on iatrogenic factors, and
progressively extended to patient- and disease-related fac-
tors. All this illustrates the complexity of this type of
adverse drug reaction and the need to consider ICDs as
multifactorial disorders. As recently noted by Voon et al.
[141], ICDs reflect the interactions of the DRT with an
individual’s susceptibility, and the underlying neurobiol-
ogy of PD. The most robust findings, supported by several
studies, include the type of DAA (having a higher selec-
tivity for D5 receptors), dosage (higher daily dose), male
gender (for PD), a younger age (although DAAs are more
likely to be prescribed for younger PD patients), a history
of depression and anxiety symptoms, an earlier onset of
disease (it represents the same selection bias as for a
younger age), a longer disease duration (for PD), and motor
complications (for PD).

4.2 Limitations

The value of the results, however, is limited by several
aspects. Firstly, it is important to note that the assessment
of ICDs was to a great extent heterogeneous, based on
standardized clinical interviews, self-report questionnaires,
medical records, and caregiver reports. Assessments were
not always based on validated tools or consensual diag-
nostic criteria, with an explored period that was not always
specified. Sometimes, the authors reported subclinical
disorders, at other times only symptoms. On other occa-
sions, they referred to lifetime or current disorders. This
heterogeneity can be seen in the number of terms employed
to describe ICDs: overeating, binge eating disorder,
bulimia, compulsive shopping or buying, compulsive sex-
ual behavior, hypersexuality, gambling, excessive gam-
bling, problem gambling, pathological gambling,
compulsive behavior, impulsive and compulsive behavior,
impulse control disorder, ICD-not otherwise specified,
impulsive control and repetitive behavior disorder, repeti-
tive behavior disorder, etc. Although the inclusion of
excessive behaviors among ICDs (for instance, overeating)
may seem surprising, one must remembered that all display
a high level of impulsivity. In this respect, they are in fact
quite similar to disorders that are included in the other
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nosographic categories (i.e., ‘Feeding and Eating Disor-
ders’ and ‘Substance-related and Addictive Disorders’).
The prevalence of ICDS in patients using DAAs varies
widely according to which assessment tool is used. It
should be noted that the true frequency may be underesti-
mated due to patients’ lack of insight into ICDs or their
hesitation to acknowledge an ICD out of shame or
embarrassment [26].

Secondly, a large amount of heterogeneous data were
collected on drugs, individuals, and underlying disease
characteristics. However, the evaluation of certain factors,
such as social determinants, was almost systematically
neglected. Studies were not reproducible, making it diffi-
cult to draw general conclusions on the respective influence
of each characteristic on the development of ICDs; this is
especially true for psychological characteristics. Indeed,
different studies evaluated different psychological dimen-
sions, using different assessment tools. Poor decision-
making and impulsivity are two dimensions regularly cited
to influence ICD development. The challenge of differen-
tiating between pre-existing personality traits, the impact
of underlying disease, or the effects of DRT remains. A
recent study demonstrated that exposure to pramipexole in
PD patients without ICDs was associated with an increase
in impulsive choices, acting essentially on decision-making
processes [142]. The authors speculated that, in PD patients
without ICDs, pramipexole could modulate the top—down
control, which is generally impaired in PD patients with
ICDs. In healthy controls, pramipexole was shown to
increase the activity of the NAcc, enhancing the interaction
between the NAcc and the prefrontal cortex [99]. It was
suggested that pramipexole may exaggerate incentive and
affective response to possible rewards, but reduce the top—
down control of impulses. Furthermore, increased impul-
sivity may not only be dependent on medication but also on
neuroanatomical abnormalities intrinsic to PD, with gray
matter atrophy in impulse-control regions [143].

Thirdly, we lack information relative to the drug formu-
lations used in all trials. Indeed, extended-release (ER) forms
of DAAs were progressively introduced, and several ran-
domized controlled trials have compared their safety with
immediate-release (IR) forms in the past few years. For
instance, according to the review by Fishman [144], the
prevalence of ICDs is similar in both the IR and the ER forms
of pramipexole. However, according to Stocchi et al. [145],
the relative recent marketing of the new ER DA As has not yet
resulted in conclusive data on the incidence of ICDs during
their use. Thus, transdermal ragotidine and ER pramipexole
may have a safer profile than IR pramipexole and IR/ER
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ropinirole [146]. ER forms provide a better stability of
plasmatic drug concentrations. Pharmacokinetic factors
(rate of onset, half-life) are thought to be a critical determi-
nant of the reinforcing effects and abuse potential of a drug.
Some authors consider ICDs as additive disorders, even if
only gambling disorder has been included in the “Substance-
Related and Addictive Disorders” chapter in DSM-5 [12].
We may assume that pharmacokinetic parameters could be
involved, at least partly, in the development of ICDs. This is
consistent with the fact that more ICDs have been described
with DAA than with L-dopa, which is a prodrug needing a
biotransformation to become an agonist (corresponding to an
ER-like form). It is hypothesized that the acute release of DA
in the ventral striatum in relation to a pulsed therapy could
underlie the development of ICDs [108].

Fourthly, most of the studies were cross-sectional,
which is not an optimal strategy for the observation of
personality traits or psychiatric co-morbidities and for
determining whether or not they are predisposing factors or
rather a consequence of an adverse drug reaction or the
underlying disease. Nevertheless, two studies conducted in
drug-naive PD patients compared with healthy controls
concluded that PD itself did not seem to confer an
increased risk of development of an ICD [147, 148].

Fifthly, some authors conducted multiple comparisons
without applying corrections or using multivariate analysis
and concluded several significant associations irrespective
of the risk of the type I error.

Finally, the MeSH term “Dopamine Agonists” used for
this review did not include partial DAA drugs that are also
known to cause ICDs, such as aripiprazole [9, 149] and
flupentixole [150].

4.3 Recommendations

Recommendations are based on two key principles: the
prevention of ICDs and the treatment of ICDs when they
occur. Several studies were recently published that provide
guidelines for the management of ICDs in PD patients
[45, 51, 151]. Part of these recommendations could also be
used to address RLS or prolactinoma.

4.3.1 “Prevention is Better than Cure”: How to Achieve
‘P4 Medicine’?

‘P4 medicine’ can be achieved by adhering to the following
recommendations:

— By encouraging a more systematic comprehensive
assessment of patients to help in identifying those
who are at risk of developing an ICD, sustained by the
concept of predictive medicine;

— By better adapting the treatment strategy (avoiding
drugs that are the most selective of Dj receptors in
patients who are at greatest risk), sustained by the
concept of personalized medicine;

— By providing full and clear information on these
potential adverse drug reactions to patients and by
raising awareness of the risk among caregivers, to
promote early detection and medical intervention,
sustained by the concept of participatory medicine;

— By preferring the prescription of ER formulations that
have proven to be non-inferior to the IR formulations,
and are better tolerated, and by routinely monitoring
the patients, sustained by the concept of preventive
medicine.

4.3.2 When an ICD Occurs, it is Not Too Late

The priority is to stop or to control excessive behavior,
with the objective of harm minimization. The first stage
aims at optimizing the DA treatment by:

— Reducing the L-dopa equivalent daily dose or discon-
tinuing the DAA [104], but with the risk of motor
function deterioration and the occurrence of DAA
withdrawal syndrome;

— Switching from one DAA to another that is less
selective of the D3 receptors [3, 27];

— Combining oral DAA at a lower dose with apomorphine
[27] or orally disintegrating selegiline, which is a selective
inhibitor of the monoamine oxydase type B [152].

The second stage is to propose non-pharmacological
approaches, especially cognitive and behavioral therapy
(CBT) focusing on ICD [153]. This implies promoting
links between neurologists and psychiatrists and tailoring
CBT to the particular characteristics of these patients in
order to decrease the risk of relapse and dropout during
treatment [153].

In the event of a negative outcome, the third stage
involves less conventional treatment options:

— Bilateral subthalamic nucleus (STN) deep-brain stim-
ulation (DBS): case reports have shown an
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improvement after DBS [154], but a recent review
provided inconsistent results [155].

— Specific pharmacological treatment of ICDs: several
molecules were tested in a (very) small number of PD
patients with ICDs. Antiepileptic drugs, such as
topiramate [156], valproate [157], or zonisamide
[158], and anti-craving drugs, such as naltrexone
[159], could be effective therapeutic options, whereas
antidepressant drugs, such as serotonin reuptake
inhibitors [160], or atypical antipsychotics, such as
quetiapine [161] or risperidone [6], were met with
mixed results. Clozapine was tested with encouraging
results in a few patients [162], but one must keep in
mind its serious adverse effects and consider risks
versus benefits for patients on an individual level.

5 Conclusion and Future Directions

The prevalence of ICDs ranged from 2.6 to 34.8% in PD
patients, and from 7.1 to 11.4% in RLS patients. There are
insufficient data available on prolactinoma to draw a con-
clusion with respect to prevalence. This review suggests that
DAA use is associated with an increased risk in the occur-
rence of ICDs, under the combined influence of various
factors. The most robust findings include the type of DAA
(having a higher selectivity for D5 receptors), dosage (higher
daily dose), male gender (for PD), a younger age (although
DAAs are more likely to be prescribed in younger PD
patients), a history of depression and anxiety symptoms, an
earlier onset of disease (this pertains to the same selection
bias as younger PD patients), a longer disease duration (for
PD), and motor complications (for PD). Recently, a new
clinical-genetic prediction model that has reached high
accuracy was proposed [127]. Guidelines to help in the
prevention of ICDs and in their treatment when required do
exist. Thus, identifying who is at risk of developing an ICD is
crucial. Progress is still to be made to improve the evaluation
of individual patients, using validated and consensual
assessment tools, and by also integrating social factors.
Further longitudinal studies including patients who have not
yet developed an ICD would be useful in determining pre-
morbid risk factors. Conducting literature-based meta-anal-
ysis, although difficult to achieve due to the heterogeneity of
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the data collected, could provide insight into the relative
importance of the associated factors. Finally, large samples
are needed to better characterize subtypes of patients with
co-morbid ICD because beyond the associated factors
reported in our review, it appears that they do not constitute a
homogeneous group. This clinical intuition is well-sup-
ported by empirical evidence suggesting different evolutions
after reduction or discontinuation of the DAA alleged to have
cause the ICD. For some patients, DAA reduction or dis-
continuation is sufficient to obtain complete resolution of the
ICD, while for others it is necessary to associate other
measures. In the first case, one can imagine that the devel-
opment of an ICD is a ‘real’ adverse drug reaction, linked to a
particular sensitivity to DAAs, and which may be reversible
by reducing DDA dosage under a specific threshold for each
patient. In the second case, there may also be an addictive
vulnerability involving biological, psychological, and envi-
ronmental factors. DAA use would then only act as a catalyst,
with the ICD finally evolving on its own. In these cases, the
ICD also requires specialized addiction care.

Acknowledgements We would like to sincerely thank A.F. Goalic
and R. Patissier for their assistance in the manuscript preparation, and
Andrew Spiers for language editing.

Compliance with Ethical Standards
Funding sources No funding was received for this work.

Conflict of interest Marie Grall-Bronnec, Yann Donnio, Juliette
Leboucher, Morgane Rousselet, Elsa Thiabaud, Nicolas Zreika, and
Gaélle Challet-Bouju declare that the Addictology and Psychiatry
Department has received funding directly from the University
Hospital of Nantes and gambling industry operators (FDJ and PMU).
Scientific independence towards gambling industry operators is
warranted. There were no constraints on publishing. Caroline Vic-
torri-Vigneau and Pascal Derkinderen declare that they have no
conflicts of interest.

Open Access This article is distributed under the terms of the
Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made.

Appendix



29

Dopamine Agonists and Impulse Control Disorders

1Y Jo asn Y 19he (%G) 1sp
[enxas
ur pue (9,,) Surjquied ur aduey)

(areuuonsanb oy payordwos oym

0L Jo o
syuoned §) 9411 = Qoud[eAdld

SIOTABYq
[ewIouqe
19130 J0 Surjqured
Jo Kouonbaiy

Q) SUIULISAP OF,

[BUOT}09S-SS0ID)

sunduoowoiq
‘edop-1 ‘oprjo3rad
‘oroxrurdox ‘ejoxadrureg

(81F) s1eak 47
EOG.@HBU UBIN

ST onpedorpy

(6F)
8S 'sa (9F)
9€ 'sA (8F)

9t "SA (LF) 6¥
:(s1eaK) josuo
je o8e ueoN

(12l e
(3sed 10 juaIIND) Aapyoun
14 Tepun syuened £/ 66 L00T -IeAlIg

‘dol-ad
N sa §O +dd (sywomed £/
(Qua1Imd) 9%/°0 :SD ) pue Sa SH + dd :doI1-ad ‘suened
(uanmd) 9507/(GWBD %¥T SH gy jo Kouanbayy [0DUO2-98BD  -51omurdor ‘ojoxadrwerd $a0d + dd 0€ :dDI + dd) (011
120U2PAIL] AU} QUIULIAIAP O, [BUOT}OIS-SSOID) ‘vvd ‘edoq-1 ad syuoned qd L6C 9007 B 19 UOOA
Surques pue Aienxds QI
(Apua1mo)
%+ pue ((d Jo 9sInod ay) QuIpejUBWIE
Sutmp  sgDJ Jo Aouonbaiy ‘edop-1 ‘oprjo31ad [98] Te 1
jurod Qwos 1) 95,9'9 = doud[eAd] QU QUIULIAIAP O, [BUON}O9S-SS0ID) ‘groxturdor ‘oroxadrurerq ad syuoned (g LT 9007  qnenurom
*o1310UI[0ydnIUR
Surqured ‘QUITISOTes
QAISSOOXQ ‘ouodesejud ‘ourpejuewre
Jo Kouonbaxy ‘edop-1 ‘oprjoSiod [86] B 12
(L1 = U) %p'y = doud[eaald QU QUIULIAIAP O, [BUOT}O9S-SS0ID) ‘groaturdor ‘groxadrurerqy ad syuoned qd 88¢ 9007 1955010
(6P
T9 SA (TTHF)
9y :(s1eak)
uoneInp uedA
(6F) 9°8¥
3w (0%F) 0TS "sa s (6F) €7
(182F) L9 = 2sop edop-1 :(s1e9K) j9suo
‘@oI-ad s« ddl + ad e 950 uRdN
(%¢€) Sutpuads < (%¥) edop-1 ‘ourSopes ‘asr-ad (syoned
Krenxas = (%¥) SuQWes SADI  sqyy jo Kouonboy ‘ouodeorius ‘ourpeiuewe saqol + ad 6 :dDI + dd) [c8] e 10
(6 = U) %6 = AOUIBAIJ QU QUIULIAIAP O, [BUOT}03S-SSOID) ‘oroxrurdor ‘ojoxadiurerg ad syuoned qd 001  900C Juojuog
(3osuo
(uonernp  je oSe ‘uoneinp 718
SJ[NSaI UTRJA saAnO2lqO ugisoq  ‘e3esop ‘onoojowr) 3nip v ‘adAy) aseasig sjuedronreg  opdweg 19X saIpnys

KoaIns doudeaald T dqel

A\ Adis



M. Grall-Bronnec et al.

30

sasop onnaderayigns
Je yy( ®© 1o edop-1
/edoprqres
Surye) sem 9sed ou Ing ‘Sesop
onnaderay)
je ‘(oroxurdor 1o ojoxadrueld
o)

VVv( & une) a1om sased [[y

(30suo g 2y
vvd e inogm

$asop parepaid Jo1avyaq
onnaderoyy SH pue Surjquies ) yorym (%9°88) edop-1/edopiqre)
je Yy ® Sunyes sjuened jo aarsindwod  ur 9soy) SuIpnox a3uer
%181 Jo Kouonboxy ‘SPI00AI [BOIPALL) onnadeay) oy Ul 97 |

oamdadsonay  A[uo WIm (%L¥T) SYVA

nqg ‘(L = u) %97 = d0UJ[BAAI] Q) QUIWLIA™P O],

Sw (77F) T6E 'sA
(682F) L8y = AQT [FIOL
‘aor-ad s ddI + dd
sunduoowolq
‘oundiroodio ‘oprjodrad
‘Quipejuewe ‘o[oxadruerd
‘rpaquid ‘edo-T
3w (ZovF) LOL = AddT
edop-1
‘oundroowoiq ‘oprjodiad
‘oroxrurdor ‘ojoxadrurerg

(Jua1md 10
sy
‘I1 = U) 96 ¢ = dUIeAdI]

sgDI Jo Aouanbaiy

Q) QUIULIBJAP O, [BUOT)O9S-SSOID)

Dd pue wopqoxd
Jo oudreaard
) ssasse 0],

(uonerndod
[e1oua3

ur 95¢'1 4m>v %¢ 6 = dueAdld 1euo1}33S-SS0ID)

ad
6TF)
LS SA(STF)
€°G :(s18aK)
uoneInp UedA

(9°01F) 109

'SA (L'9F) L'8S

:(s1eaK) josuo
je oSe uBoN
‘aor—dad
sa ol + dd
ad

dd

(9'9F)

L6 sa (6'7F)

€01 :(sreak)
uoneInp uedA

I+

L'8S "SA

(AAEDRNTY

:(s1e9K) josuo

(se1q
[eII9JAI dY3 dNpaIx [G9] 'Te 10
01) syuaned feuorsar qd L9T  600C oImisog

(syuaned ayp
Jo s1oA13a1ed/s9snods)
S[ONU0D Z¢

(syuaned 10¢
:dDI1-ad ‘swuened
11 :adI + ad) [88]

sjuoned dd ¢I¢ vy 600C ‘Te 19 ueq
dd 210AS
0] 9)BIOpOUW YIIM [L8] 'Te 10
‘sjuaned-paIUsWAp ON oF1 8007  PIOP00ID

OH payojew

(%1°¢) ouodeorjue -19pudg pue -a5e 061
Surddoys = (9[°¢) Surjquies < ‘QuIISo[es ‘ounepuewe 1 358 UTaN (syuaned 991
(%9°¢) ‘ourydiowode ‘asr-ad DI - ad ‘suened
BunEd < (%8'8) AMENX3S SADL s Jo Aouonboyy ‘Quro31aqes seaor+ad LT DI + ad) [so1]
(LT = U) %] = 9oudeAdl] 9Y) SUTWINSP O, [PUONOIs-S5010) ‘oprjogiad “ojorturdoy ad syuoned 4 €61 €8€  L00T 'I® 19 IpR[ID
(3osuo

(uonenp

SINSAI UTRIA saAn23[qQ usiso  “ae8esop ‘o[nosfowr) Snip vq

je oSe ‘uoneinp
‘adfy) aseasig

718

sjuedonieg  odwes  Iedx saIpNIS

penunuod T dqe],

A\ Adis



31

Dopamine Agonists and Impulse Control Disorders

(%¥¢) Surddoys < (%L7)

Sw

(LSETF) 019 sa (69€TF)
¢0L = ddd1 reoL

Sw (80ZF) 61¢ 'SA
(I181F) 69€ = AAdT-vvd

‘aorad seajol +dad

(SF) L sa
(SF) 8 :(swak)
uoneInp UBIA

(I

TS sA (6F) 61
:(s1eaK) Josuo
1e 98e ueoN

(syuaned g9

3uned < (%) opunsy| “[1paqind _adrad - qpp - ad ‘swened (1011
Anrenxas < (%L6) Surpund SADI gy jo Kouonboy ‘aroarurdor “sfoxadrmurerd sa.dol + dd €€ :aDI + dd) e 19
%6°S = ouUdeAAI] QU QUIULIAP O], [BUONI3S-SSOID) ‘Qurjo3Iaqed ‘OpIj03I1od ad syuoned (4 $SS  010C [13ueuay]
(1) Burjquies < (#7F) L (sxead)
(%S uoneInp uedA
Surddoys < (987) Anenxas < (8¢ F) smak o' (11F) 8¢
(9%1°€) SEDI 1LY JO uoneInp uedN :(s183K) J9sU0
gunes < (974) Supund [ sgyYDI Jo Aouonbay syiuow ¢ Je 95e UBJIN (01l
%1°0] = QouUdreadlq Q) SUIULIAIAP OF, [BUOT}03S-SSOID) Jse9] Je 10J 1d 219elS ad syuoned Dd L9TT 010T Te 10 991
(€691 = AS)
Sw 9987 pue (L' = AS)
3w gz :op1odIeg
(6791 = as)
Sw 6LLg Pue (99 = AS)
Sw 1717 :oromurdoy
(T'891 = As)
(%¢°€) ({prmis NOININOQ) 3w 6°90€ Pue (L'T = dS)
Anpenxos < (9¢'y) Sunes < (yuouneon 3w ¢ :aoxadiurelq
(%6) Surquies < (%L°6) VvdQ pue xos {(sqad’ puv
Surddoys :sgDl ‘oFe uo 3uryojewr) a3vsop Kjwp uvaw) SyyQq
(sadIz < wm  saDI jo Aouanbayy [0U00-958) (1€0€ = u) [¥8] Te 30
%6°€) %9°€] = Q0uUdeAdId Q) QUIULIAIAP O, [BUOT}O3S-SS0ID) edop-1 10/pue syvQ ad 060€ 010T  qnenurop
Koams pajordwod
Surpund “OANEIRI [e9T1]
Jo Aouanbayy pue -jusiied S9d NLS 1uamIspun T’ 19
(S = u) %807 = 2oudeAdld 9} QUIULIIAP O, [BUOIO98-55017) S4d NLS dad oym syuaned (d +¢ €4 010¢ nueqed
(3osuo
(uonemp  Je oSe ‘voneInp azIs
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs
penunuod T dqe],

A\ Adis



M. Grall-Bronnec et al.

32

Sw

(0€ETF) €9 'sa (S€9F)
g1zl = aad oL

s1RaK
8+F) 68

A (9°6F) SEl

“UONBIND UBIA[

3ur (86F) S8 s1eak (8°01F)
SA (LYPTF) LLT = AddT 65 "sA (9°6F)
-vvd Jo ssoq L'Sh :19su0
:@oI-ad e ol + ad 10 258 UBI (swoned
edop-1 ‘adl-dd ¢ :qor-ad ‘swuened [9¢T]
SOl Jo Aouanbaxy ‘Qunognoi ‘aoroxadiweld saaol + dd 861 :aDI + dd) e 19
951 = 90Ud[BARI SY SUIULISISP O, [euonoss-ssor)  ‘spoxurdor ‘sunduooworg ad sjuoned qd €1z 1102 Sunakny
svyvd
(1 = u) Sunes pue Sunye) (sewounoefoxd
Surquesd oprjodeurnb Apsowr)
pue (1 = u) AIenxas SADI  sqoy jo Aouonbayy pue ‘sunduoowolq sewouape sewouape Areymid €] e 1@
syuaned (z/z = dous[eARIg Yy QUIWIAIP O, [RUONOIS-SSOI)) ‘urograqe) Areymig yim sjuaned O 0z 1107 BAONUDUBIA
asn
19ndwod < Jurkqqoy < Suned
< Surddoys < Kyyenxas s101ARY9q suodeorus ‘QuIpeIURWE
< Surqured aarsindwos ‘QuiiSeser ouri3o[os [9011
's101a8Y2q da1s[ndwo) Jo Kouanbaxy (9anoadsonor) ‘edop-1 ‘ofoxadruwexd sjuoned e 10
%9] = OUS[BAAI] SU} SUILISISP O, 11040 pue sjoxurdoy ad ad paean-syva 126 1102 uessel
_ suors[ndwod
(1 =u) qm syusned
Surjques < (g = u) euswouayd : :
o pajean-yvda ¢l
-01) = BIUBWO[[HOYIL) < (§ = U) suorsjnduwoo
Surddoys < (4 = u) sqow g i moyim sjuaned
3unes :suorsindwo)) suorsinduwoo parean-vyva ¢¢
(uorsindwiod mau e jo [BIOIARYDq/I0)0W Suowt ¥ 7L (yuorearnba suors[ndwos ynoyim [cz1]
juowdo[oAap Jo Aouanbayy Qul[eseq “1.L spoxadrurerd Sw zg( sjuaned pajeanun z¢ T’ 19
“T1 = U) %7l = 0US[RAAI] ) QuUIIAIP O, [eupmiSuo|  9sop a5eIdAR) YV QRIS STY :syuoned ST L6 16 0102 IoyoImog
(3osuo
(uomemp  Je 95 ‘voneinp oz1s
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



33

Dopamine Agonists and Impulse Control Disorders

(%SY)
asn uonedIpaw dAIs[ndwod

< (%00)
wstAqqoy Jo Surpund gD

b&mm = MUH Aue ooﬁv_m\/vum
(%S°€)
Surques < (%9)
Surddoys < (%0°¢1)

sS40l

19 Jo sadesop mo

[ewoIpuksqns pue JurpejuLwe
Anpenxes < (%6°€1) Suned Al sy jo Kouanbay “unduoowoiq ‘opoiurdor [LeT]
%6°€7 = QDI Aue dous[eAalq Q) QUIULIAIAP O, L) IREREN Y ig) ‘groxadrurexd ‘[ipaquirg ad syuaned (g 00C 1102 ‘e 19 wry
(z = u) Kypenxas <
(¢ = u) Surpund 10 Surquies < €=u
(s=wu . "
guiddoys < (9 = u) Sunes :sqDI “Aep/aw o01) edop-1
(1 = u :Aep/3uw ¢
(1=u S r—
vdop-1 + Vv < (z = u) aurjodraqed ] = u
edop :Aep/3w G g opunsIy
. _ . ¢ = u :Kep/3w 4'1-7L0
1< (L = U) SYy( :UonedIpsy sfoxadrureid
(01 =N) @DI + ST sqop jo Louenbagy ‘¢ = u :Aep/Sw ¢'p—¢ [0L]
%1°[ = 9oud[eAdld QU QUIULIAIAP O, [BUOT}OS-SSOID) groaurdor) syvQ ST Ol 110C  '[B 3@ UOOA
(6017F)
0TI 'SA (LSF)
¥l :(syuour)
uoneInp uedA
(9%1) Aenxas (€17F)
< (%€°8) Bupreoy < (%S°11) 96 1 (87) 8¢
I —— et
urqured :s@OI YO pue qag W (syuoned
(qag proysarypiqns  renonaed ut ‘sqOI ‘aaq-dd  ;g:qag-qad ‘swened 911
10§ Jo Aouanbay A1a5ms S8 NLS 4.qad +ad 6 :add + dd) LR
%E'S) %1 = QA JO 20UBAdL] oY} SUIULIRIOP O, [eUONI9S-SSOID) vvda ad siuaned d 96 96 1102 supoyez
(3osuo
(uoneinp  je oSe ‘uoneinp o718
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



M. Grall-Bronnec et al.

34

sgDI Jo Aouonbaiy MOTAQI JIBYD edop-1 [82]
(8 = U) 9/'G = 0UIRAAIJ S} SUIULIANAP OF, aanoadsoney  ‘ojoxadrweld ‘surpejuewy ad syjuoned 4 ov1 ol €10C I 10 euey
Sw (L6EF) 19
'SA (FOPF) TEL = AT SIBdA
Sw (4'1F) $8°0 (CsHTL
‘SA (T'1F) 6'C = d8esop SA(TYF) VL s[onuod Ayieay 71g
oroxadrwrexd Areq :uoneInp UedA
(syuened 71
‘dol-ad sa djol + dd ‘dol-ad :AO1-Ad ‘swened
(OH  s@OI jo Kouanbay 1005358 edop-1 “our13afos saaol +ad 8T :a0I + Ad) [o6] e 10
Ul 97p "SA) %' = 90Ud[BAdI] S} SUIULIAIAP O, [BUONOaS-SS0I)  ‘Quipeiuewe ‘O[oxadrurel ad syuaned (Qd ZS1 $9¢  €10T eAUS[BA
(9%¢€) Surjqued < (99) Surddoys SIBIA
< (%01) BTy (S0F) 88
Ayrenxes < (941) Suneg SA 9%€9 :Sw 0S0I< AAAT SA (L'0F) 76 syuoned oyoms-isod g
(¢ = u) adI + ad {AOI-Ad e aol + ad - UOPHTP RN (swoned [ [co1]
(S[onuod Suowe 9() suipeiuRWwe ‘aor-ad :aDI-ad ‘siuened e 19
96z = siwened  sqD[ Jo Aouanbaxy [0nu0d-9se] ‘ouodeorius ‘sI0qUyUI saqol + ad 7S :dDI + dd) 10101
d Suowre aoud[eAdI] QU QUIULIAIAP O, [BUOI}O9S-SS0ID) qg-OVIN ‘edop-1 ‘vv(Q ad syuoned (14 €0T SST  TI0T -za1od
Surddoys [<o1]
‘Bunqures ‘Aypenxas ‘Junes SADI sy jo Kouenboyy (310Y00) 1aq[Is
(S = u) 9] = 20uUd[BAdI] Y} SUIULIANAP OF, aanoadsonay Jroxadrurerg STd syuaned STY 0S 0S 2107 pue pioydr
(%8'8) Surjquies
< (%1°01) Surddoys < (%8°11)
Sunes < (9877 Aenxss QI SO Jo Kousnbay KaAans [e1s04 I0NQIUUI g-OVIA [99]
%8¢ = QOUA[BAdI] AU} QUIULIAIAP O, [BUOT)OS-SSOID) edop-1-y(q ad syuoned (Qd SLS GLS  TI0Z °Te 39 esor
sreak
(89F) €11
SA (1'9F) S'T1
Sw :uoneINp UBIA
(EVSF) 6LL "SA (119F) SIBAA
¢Cll = aad eoL ‘6 S
. @19 L .om SA (swoned 1¢6
Sw (9LIF) Thl 'sA (01F) TS 9suo0 {DI-ad ‘swuened
= - 1e o3 ued : i .
SadI (P81F) T6T = AQAT-VVA . N 68 01 + ad)
pUE SAC ‘SMVA Sw (ZISF) L9 ‘aonl-ad VvV 01 pasodxd
Jo Kouonbaiy (110409) 'SA (€99F) L6 = AQHT SAADI + dd  yonou o1om oym asor) [LL] T8 1
%9°8 = SADI JO ddudeAdld oY} SUIULIRIOP O, aandadsoney ‘aor-ad s ddI + dd dd  Supnpxa ‘sjuened qd 0¥01 TI0T Tejowir]
(3osuo
(uoneinp  je oSe ‘uoneinp o718
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



35

Dopamine Agonists and Impulse Control Disorders

Sunes o3uIq A[uQ

(%9 ownJI/%T
JUALIND) Yy Jopun ST
pue

dnoi3

9213-3nIp ST
Y} 10J pIodaI HSJ

syse)
Sunyew-uoIsIodq

s[onuod AyIedy O¢
SYyvda wis STd 05
9o13-3n1p STH 6€

(%701 :PWNAI/%S T IUdLMd)  sA] Jo Aouanbaxy [0U0S-258) sroxruidor 1o [z] e 1@
STY 9913-3nIp = 90ud[RARIJ S} QUIULIAIAP O, [euonoas-ssoxr)  opoxadrweld vy + ST ST :syuaned ST 68 6b1  €10T prefegq
%ST SA %19
:suoneordwos
IOI0N
(¥1-0)
S sa(61-1)
t :(s183K)
uoneInp uedA
(6F)
007—=08) LS 'sa(01F) LS
SOT "sA (0S+—SL) (s1e2A) J0SUIO
00€ = [(uerpaur) Je o3e uBdN
(Surquies < Sw] qagT-vvd ead “(aunjasnq) vV e Surye
Surddoys < Ajenxas < Juned) (kpras 110y0d :dn mojjof) ani—ad a1om oym ‘SDI
SADI Jo S3sed 81 g1 Jo Aouenbory aanoadsord 1eak ajsi—ad sa dol + dd saqol + ad Jo K10351 snoraaxd [89] T 12
%165 = QOUABAdI] Ay} SUIWLISNAP O, -p) reurpmiSuor| SsVYVA ad oy syusned (g 9% €102 susenseq
6=u
SgYD] oAou 9p aAneradoisod
(¢ = u) pauasiom (y = u)
wopt {(, = u) paroxdwr (9 = u
pr (L =u) P ! AM\, omow Sgd NLS Terae[q (K10ms
PaA[ I9)Je pue 210Jaq 1a1pe syuow 71)
{07 = u) sg¥DI 2AneIdodld gy jo Ajuanas U m:a.ao oﬁ,
(K1931ns-3s0d) pue sqDI 1% *eL K1931ns
%8'ST Jo Kouonbay oulleseq *LL SAd NLS [e1E[q [serl
/(A1381ns-a1d) 95,6 77 = QoudreAdld Q) QUIULIAIAP O, reurpmiiSuo]  A1e8ins S N.LS [eroetg ad pim syuaned qd 68 68 €102 ‘Te 30 wry|
(%¢'1) Surddoys = 3unes
= Surques < (%1°
. b:m:xm% W%UH (saq pue
. . ‘€Y ‘sadD sg¥0Il
%811 = SADI JO dUIEAdI Jo Kouonbary syIuow ¢ lo11]
%G°ST = SEUDI JO ddoud[eAdld QU QUIULIAIAP O, [BUOT}OIS-SSOID) Jsea[ 18 10J LY QIqelS ad syuoned (4 L6T 162 €10T ‘T8 30 wry|
(3osuo
(uoneinp  je oSe ‘uoneinp o718
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



M. Grall-Bronnec et al.

36

sgDI Jo Aouenbaiy

Quno3noy
((9¢ = u) TewIdpSueI],
grorurdoy

qroxadrwrerg

't F sk 6°¢
‘uoneInp UedN

[z6] T2 10

%165 = Q0UABAI] QU QUIULIAAP O, [BUON}O9S-SS01D) (L] = u) [BIQ ad syjuoned (4 €€C €€C  ¥10T zIny-eroren
(LTHF) 196 sA
— (3 (syuoned
(6v¥¥F) 8€9 = (Sw) agdA1 ¢z Surpnyour)
aol 1< yum (S21F) £6 = (e21F) sjonuod Appeay 0g1
. UOHGOwDHQ .h._w— =( Ev aaq1-vda Awuﬁuﬁma €7z
dd 9w JO %9t sealoym ‘dor-ad sa djl + dd apr-ad wmuﬁwﬁma [¢6] Te 10
‘DI jo 3dAy duo Auo pey DH IV sy jo Aousnbayy [0DUOD-9SE]  qurpeyuewe ‘(sjoxadrueid LL DI + dd) JUR[OIA
(DH Ul %¢°S) 9%9°0] = 9oud[eadld QU QUIULIAIAP O, [euono9s-ssoxr)  A[eroadso) syyq ‘edoq-1 ad syjuaned (Od 00§ 0St t10g  -zen3upoy
3 : : :
(uowno) w (6’171 8¥I1 :VVA
%61 SO Jo Aouenbay 3w (7'Z6¢) ¥°SSS eIl [08] Te 10
/(SWMRJI]) 9%6°CE = 9OUL[BAAI] oy} SuILIaldp O [BUOIO95-55017) ‘aad dad sywaned ad 06t o6y v10¢ uass[re)
asn yy( Jo K1oisiy
ou pue BWOUIpE
Areymyid Suruonouny
-uou (L = u) g dnoin
(g dnoig) asn yy( Isedauarmd
%L1 SADI Jo Aouanbaxy Kanns Te1sod pue sewounoejoid ARCRE
/(v dnoid) o5/ 7 = 9ouseAdlq Q) QUIULIAJP O, [euonO9s-sso1r) ounduoowolq ‘QuIoIaqe) BUIOUNOR[0I] (1L = u) v dnoin Y1 10T sooueg
D)
0T "sA (9F)
01 :(s1eaK)
uoneInp uedA
a1+
99 'SA (TIF) LS
98¢ = sjuoned :(s189K) J9sU0
d PRIUSWSP U JOUI[BAAIJ je a8e ueo pauswop 71¢
%96 = suaned (4 :aor-ad poarasaxd
poa1dsaxd AJOAIUTOD UT 9OUI[BAIJ QDI Jo Aouanbay suriSeser ‘oupeiuvwe sa @oJ + ad A12ADIU300 €66 [L6]
%1°6¢ = QOUd[BAdI] AU} QUIULIAIAP O, [BUOI}O3S-SSOID) ‘syv( ‘edoq-1 ad syuoned (4 SO8 S08  €10Z7 'Te 3@ mejod
(3osuo
(uoneinp  je oSe ‘uoneinp o718
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



37

Dopamine Agonists and Impulse Control Disorders

(1ZSF) Oty 'sa
(€0vF) 099 = (Sw) Q41

(SETF) P11 'sa (SETF)

(T )
€99 sA (67F)
§"pL :(sypuour)

uoneInp uedA
(6F) €09

'sa (OTF) L'ES
:(s1eaK) j9suo

917 = (Sw) ad-vd Je o5e UBsN
‘Surddoys pue Junes :uowopy {AoI-dd Sa doI + dd ‘asI-ad ajnr-ad 88 [p6] e 10
Surjquies pue KIenxas WO g9y jo Kouonboy QUIPEBJUBWIE ‘SIOJIqIYUT A ddI + dd adI + ad Lg SBOURL]
%8Y €T = dOUdeAdl] 9y} SuIuLIalep O [eUONI9S-SSOID) g-OVIN ‘edop-1vva ad syuaned (d ST1 SIT  910T 238§
PaAIasSqO d1om S(ID] MU Ou
‘(uonenrut
uorsnjur edop-1 193je pajsistad
C
pue paA[osaI 9) s Sunsixa-aid
pey £
syuaned g (67 = u) dnoi3 edop-1 . P/ 91
: n SA Q] = uoIsnjur (9F)
(ody dois 0y pey [ ‘paAfosar ¢) JO uoneImp UBIN 91 "$A (SF) worsnyur
DI mau e padofoap sjuoned . .(g
- (LO8F) 0661 "sA (4TF) 1 (s1eak) edop-1 [eunfofenur
Hedl = (3 3
woIsTyuL 19 povEnuAN 90] = (Sw) 9sop ued\ uoneInp uedA UIATOOQI G
¢ (Apm3s 110400 :pdop-1 :pdop-1 + qd uorsnjut (8011
pue PaA[osal [) sgD] Sunsixe-axd  sDJ Jo Aouanbayy aanoadsord 1eak + dd saody + ad sa ody + dd ody UIAIOAI T Te 10
pey syuaned ¢ (14 = u) dnoi3 ody Q) QUIULIA)AP O, -¢) TeurpmISuo edop-1 ‘ody ad :sjuened 4 09 09 S10T BAOIOPOT,
(€
S 'SA(pF) L sa
(SF) 8 :(s1eak)
(€0EF) 91¥ 'sa uoneInp ues|y
(60SF) #0L 'sr (€09F) 6F)
Y6L = AMEV dddT reoL 19 'sa (OIF)
(6LTF) LS 'SA (8F) TS
16T 'sA (8LTF) 88¢€ "sa {(s1eak) 1asu0
(579F) L8y = (Sw) QA1 1e o3k ueapy
(L6TF) 99T 'sa ‘aol
dDI-ON 86
(LEF) 91€ 'S (SLTF) —dd 4 SON
Log = (Bw) qadT-vva  -@dI +ad ~ SON-Aorum ad 9¢
(Dd sl Jo Kouanbayy ‘dI-Ad S4 SON $4Od + dd Od WM dd Te [z8] e 10
10J %G 1) %8'9¢ = dUd[BAI] 9y} SUIULIRIOP O, uoyoo Apmis  -qOI + ad $4 Od + dd ad ssjuaned (d SST SS1  SI0T Lenuod
(3osuo
(uoneinp  je oSe ‘uoneinp o718
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



M. Grall-Bronnec et al.

38

SYJUOW ()¢ 1XU Y} JOAO
IoySiy pue syuowr ()¢ IsIy oyl

SuLIp MO[ A[OATIE[OI SEM dOUDPIOU] SOIPNIS UOISUIXD (81F) 61 :(syruour) (9F) ¢ :(s1eak) yored [Lo1]
(yuowean vdop-T1 JUBIIWIOOU0d S JO S0UIPIOUL oqer-uado 9 amsodxa jo uoneing uonemp ULSIN  [purropsuen aunosnox T’ 19
3uIAey 1//€9) %6 = 0UdeAAI] QU) QUIWLIAAP O], JO SIsA[eur 00Y IS0q QunoInoy dd  Aq pareon syuoned 4 98,  910C oy

LU uo jou asoy) ur
9sBAIOAp
pue Ly Uuo 2soy) ur A[enuue 99 :(syyuow)
paseaour uonenp
9)RI QOUSPIOUT JATIR[AWN)) 9SeasIp UL surpaseq
(¢ 1K) 967 pur (7 183K) 981 swoydwAs (Apmis 110400 QUIPLIUBIIE ‘SIONQIUUT  :SIHISLIIIDIDYD 1% J10yap SurSewr
1 DI Jo douaprout aanoadsoxd 1eak g-OVIN 'svv{ ‘edop-1 aunasvg 1vd ® Suiaey pue 6211
I29K) 94,8 = QOUSPIOUT dATIR[NWUND) oY) QuUIUIAISP O, -¢) [PUIPMISUOT  :SOUSLI21ODADYD dN-M0Jjoq ad  swened pajeanun (g 0Z€ 9107 °TB 10 yws
(oet¥+) AV Aue padofoaop
0LL = (Sw) Qa1 [e10L jou pIp oym 9¢f
(Tte=u ANED) @9 EAARNEI R
aoI ue pey oym syuaned SAvVd v61 = Bw) QA T-VVa ¢'g «(sreak)  padofaasp oym (d 9S|
J0 987 ut paouaLadxa sem SMVA Jo douaeaard MITADI JIRYD sunognor uonemp UBSIN gy Sunpe) a1om [9911
%€01 = SADI JO 0URAIJ 9 SUIWLIANP O, aAndadsonay ‘oroxadrureld ‘opoarurdoy ad oym sywoned (d ZI€ 1€ L10T TR 19 g
(0S0T-95C
v68 = (Sw) Qa1 1e10L
(0SL1-00€)
(OH ut 86L = (3w) aad’1
0 'SA) %T'01 = SH JO 2dus[eAalq (08%—S01)
(OH 00¢ = (Sw) AQ41-vvd (Lz=9)
ur () 'sA) %7'8 = Dd JO 2dudeAdl] swoydwks sorg1ourjoyonuUe 11 :(s1eak) S[onuos [1z1]
(OH U %S°01) %592 aoI jo Kouanbax [0nU02-3s8)) ‘Surpeiuewe uoneInp uedN  AyI[eay payoew-age g¢ R
= swoydwAs (DI Jo douseAI] 9 SUIULIANP O, [BUONO3S-SSOI) ‘syvd ‘edo@-1 ad adod 6v 18 9107  IPIOY9san
qurjoSraqed
‘oroarurdor ‘ojoxadrwerd sIeok G S[onuod
‘Qunognor (0L = u) sYvd :uoneInp Ayiesy payorew
OH  sADI jo Aouanbaxy [01U02-3s8) (¢ = u) ISBASIP URIPIIA -10puds pue -o3e /g [c6]
Ul 96°7€ "SA) %€ 8C = dOUIBAAI] ) QuIIAIP O, [euonods-ssor) edop-14(gy = u) surpiSesey ad sjuoned dOd L8 YL1 9107 B 19 BPA
(3osuo
(uwonemp  je oSe ‘uonenp az1s
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



39

Dopamine Agonists and Impulse Control Disorders

INOYIIM SABIIPUT — ‘YIIM SIIBDIPUI + ‘SNI[ONU JIWE[RYIqNS \/LS ‘UONBIAID
pIepue)s (7§ ‘QWOIPUAS ST SSAISAI §'7Y ‘IOpIosIp Joraeyeq dannadar gy ‘AyderdouwosAjod Hgg ‘Surjquied [esrdojoyied Hg ‘@seasIp s, uosunied (4 ‘1opIosip [onuod asndwr noyym g7
-ON ‘g 9SepIXO0 dUIWEBOUOW g-Q VN ‘9sop Arep jusfeainbo edopoad] @77 ‘@dopoad] ndop-1 ‘s19p10sIp Joiaeyaq 2AndaI pue [onuod aars|nduwl gyH7 ‘payIoads aSIMIAYIO JoU JIPIOSIP [01UOD
asindwit SON-@DJ ‘1opiosip [onuod asindur 7))y ‘Io1aeyeq aa1sindwod pue aarsindwr gHy KyenxosiodAy Sz Jonuod Ayjfeay Dy ‘9seasIp s uosunyied 19suo-A[Ies qJOA @sop A[rep jusreambo
aqgA ‘Adeoyy juowaoerdar surwredop 1y ‘Qwoipuks uone[n3aasAp surwedop §@@ ‘uonemnuns ureiq-dedp §g@ ‘QwoIpuks [emerpyym jsruogde auredop M V(@ ‘1e1odsuen surwedop 7y
‘asop A[rep jusreamnba edop-1 jstuoSe surredop @7 7-Vva ‘¥stuode surwredop yy g ‘eurmedop y( ‘Surddoys aarsindwod §) ‘ropiosip Sunes a3uiq (7g ‘eurgydiowode ody ‘Juasd as1oape Fy

0]t
‘SA 1 :(s189K)
uoneIp UeIpIA

saol (eunosnor ‘ppaqud -aorad CAITON 81 [96] T 30
JO douaeaard ‘ounduoowoiq ‘ajorurdor $a.dol + ad adI1 Wa 0L Zowon
%1 LT = 90Ud[RAdI] S} SUIULISIP O, [BUON03S-55010) ‘groxadrurerd) syyd ad :sjuaned 4 SST ¢Sz L10T Zonuwey
(€9%F)
€'9 :(syuowr)
uoneinp
dn-moroj Apmys onoUsD vvae OSESSIp UBSN
Suump Io1A8Yq (Kprms poyoo  PIIRNIUI Syuaned S JO 9%0F  ISOUSLDIOVIDYD surpaseq [Lz1]
Aol Jo souseaard oanoadsoxd 1ok dn-mop[oy oy Surnp ¥ auijosvg e QDI JO 921 T’ 19
9%6] = 0UI[RAAI] 9} QUIULIDNIP O], -¢) reurpmiSuo|  pauels syuaned oY) Jo 9,98 ad  ‘swened pareanun qd 9/7 9107  Jowworry
(3osuo
(uonenp  Je 93e ‘uoneInp oz1s
SJ[NSaI UTRJA saAn23[qQ ugisoQ  ‘e8esop ‘9nosjown) Snip v ‘adfy) aseasig sjuedionreq  o[dwesg 19X sarpnIs

penunuod T dqe],

A\ Adis



M. Grall-Bronnec et al.

40

asn yvd

sVvda
[IIM JUSUIEAI) JO UoneInp IoSUo

oroxadrwreld jo sasop A[rep 1oy
syvd Jo sesop
IoySIY 1M UOIRIDOSSE JUBOYIUSIS

(opro31ad 10 ‘ooxedruueld
‘oroxrurdor) v (q ogroads
B )M UOTJBIOOSSE JuBOYIUSIS ON

asn yvda

(eroxrurdox
ynm jou pue) djoxadrurerd
)M UOTJBIOOSSE JUROYTUSIS

asn (sqoxrurdor 1o ofoxadrurerd

Od

pue Jurjques
wopqoxd

JO S9e[A1I00

Q) QUIULIAIP O,

Sdol
JO s9e[a1I00

S} SUILLISYOP O,

Surqured
QAISSIIXD
JO SOIR[aII00

Q) QUIULIAIP O,

Sdodl
JO S9e[a1I00

S} SUILLISYOP O,

Sdol
JO S2IB[21I00
AJuo FUIUISOUOD ‘SSB[O © SB) SYY( 9y} dUIULId)P O,

[BUOI}OAS-SSOID)

[BUO1)d3S-SSOI)

[BUOT)O9S-SSOID)

[BUOI)O3S-SSOI)

[BUOT)O9S-SSOID)

(zovF)

LoL = (3w) aad1
edop-1 ‘eundroowoiq
‘oprjodrad

‘oroxrurdor ‘ejoxadrurerg

quodeorjud
‘QUIISO[es ‘aunjepuewe
‘ourydiowode
‘ourjo31aqed
‘oprjo3iad ‘ororurdoy
J1310uT[OYOT)UR
QUITISTes
‘ouodeorjuo ‘ourpejuewe
‘edop-1 ‘oprjoSiod
‘oroxrurdor ‘ejoxadrureig

QuIpejURWE
‘edop-1 ‘oprjoSiod
‘oroarurdor ‘ojoxadrureig

Sw

(0SH¥F) 0TS 'sa (18TF)
179 = 9sop edop-1
‘aor-ad sa ddI + dd

edop-1 ‘our[i3o[es

‘ouodeosejud ‘ourpejuewre
‘oroarurdor ‘ojoxadrurerg

ad

997F)
L6 sA (6'7F)
€01 :(s1eak)
uoneInp uedA
CNAED)
L'8G 'sA
@eIF) s18
:(s183K) JasU0
Je o3e UedN
‘aol-ad
sa ol + dd
ad

ad

ad
SIB9K
(6P 79

A (TT9F) 9F

:uoneInp uBdN
s1eak (6F)
981 "sa (6F)
€'y 39suo

1e o8e ueoN
‘ajslr-ad

sa ol + dd

ad

ad

QI0AS 0} djeIopoul

s ‘sjuoned
PAjuLWAP JON

SOH payorewr

-19pua3 pue -a3e (61
(siwened 991
:dDI—Ad ‘suened
LT :ddI + dd)

sywaned dd €61

syuened (4

sjuoned 4

(syuened

6 :adI + ad)
syuoned (qd

(L8]
‘Te 12 pI0P[O0I)

[so1]
‘Te 32 1pe[iD

[86]
‘[€ 19 19SS0ID)

(98]
‘Te 12 qQUEeNUId A\

[ss]
‘e 19 Quojuoq

S)[NSAI UTRIA

saAnoalqO

ugisoq

(uonenp ‘oesop
‘ornosrowr) 3nIp v

(1osuo e o5e
‘ad£) ‘uoneinp)
IsBISIQ

sjuedronred

0¥l 800C
€8¢ L00T
88¢ 900¢
LT 900T
001 900C
oz1s
oidwreg 1RO

sa1pmg

s10)oe] paje[aI-Snig g dqel

A\ Adis



41

Dopamine Agonists and Impulse Control Disorders

‘(9dD ‘erepsAwre

ZO¥ DO [elore]) uonIqyul
Jsuodsar pue [onuod asnduwir

ur pajedrjdwr a1e jey) seare ureiq
ur AJIAT)OR [BUOINSU JO UOHONPAX
paonpuI-yy( Jueoyrugis

A3o[orqoInau
Surk[ropun oy

owred

UOTO[3S pILd

e M pofdnoo
Suruuess 14

[01)U0-35B)D)

1¥d 0] payojewr a1om

K)11oA9s

pue uorneinp

dd 10J payorewt

arom sjuaned
Jo sdnoi3 g oy,

(Ay110A0s pue
uonenp (4 pue 23e
“1dQ 10J paydewr)
Dd moyim
Od
paonpul-yyd ypim

[111] TR 39

:0d peonpur-yyd + dd Ul ayesnseAur o, [euonoss-ssor)  syuaned jo sdnois g oy, ad :syuoned (4 b1 ¥ 0102 USIOWITE UBA
(edop-T Io)ye PoAIasqo
jou) oyroads-3nip st Jurpuy SIy, ySE) premal
Surures| onsifiqeqoxd e (1I'TF) €7 = (Kep/3u)
Paseq-YOrqpPIS) Ul JUSWSOIOFUISI s pardnod TG asop sjoxadiueig
aAne3au 9eqe Aew sy aoxaduresd jo :
D40 [eIdre] Ay ur Sursseoord 9s0p JuaeAbs ue PUY (%) 1 :(sreak)
pIemal paysturwip Aeoyroads ASojo1qomau 1oy pue edop-1  (06TF) ¥6S = (Kep/Sur) uone.mp Uesy
vonenuns ord1ounuedop Surkpropun oy 1) ‘uoneRIIpow asop edop-1 4 4 o3eys-Apmo o111 T8 10
oruo) :ojoxadrurerd yiipn 91e3NISaAUr O, JJO) I9A0SSOID) Jo uoyvuiquio) M sjuaned sjuoned (4 8 600C uQIoWIy UBA
(€F) 9 sa
Sw (€F) ¢ :(s1eak)
(PTTF) T6€ "sA (68CF) Hotemp tes
L8y = dddT [eI0L (11#+) Amucoﬁmm ay jo
{ADI-Ad A aol + ad 09 A (LF) 6§ SI19A1301R0/595n0ds)
sunduoowolq HGEPM 180 S[0nuod ¢E |
‘oundr100310 16 358 UeS (syuened 10¢
SADI ‘oprjodiad ‘ouipejuewe ‘aor-ad :aDI-ad ‘swened
JO SIR[A1I0D ‘oroxadrurerd $4.ddI + ad IT :aoI + ad)
asn Yy oyl auruwalep of, [EUONAS-5501) ‘paqund “edop-1 ad swoned (d TI€ vhy  600C  [88] v 10 uBg
Ases (T0F)
SOOI SPIemo) UONBZNISUSS & owres Surjquies e §'0 = (udreAmba
Suik[1opun ‘uonedIpowWw Yy Yim pm pordnos TN s[oxadruresd
(uoneanoeradAy o1drourwedop ASojo1qomau (uoneorpowt 3w) s3s0p YV (TF) ¥ :(s1eak)
SIqUITOsIW) uone1adxa premal Suik[ropun oy vvd Jio, suroS1oqes uoneInp uesN
Jo Surreudis [einau oy} ur a3uey) 91e31ISOAUT O], PUEB ,UO,) IOAOSSOID) ‘oroxrurdor ‘ejoxadrurelg STd swuened ST o[ewa] 71 6002 [601] 1B 30 I01qV
(3osuo e o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
$J[NSI UrR]y $aA199[qO usiseq Qmmosfowr) Snip v aseasi(q sjuedronrey  odwieg  IBOX SaIpmg

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

42

d ur suorsny[r 10

suoneUION[[EY [ensiA Jo djel IoYSIH
aDI + ad ut sio1d Krowow

Sunyiom [eneds jo 9jer 1oy3IIH

ad ur jou 1nq qII + dd (uoneorpow dd 10§ (¢'LS = dS)
i ) 105 (5'ch = dS) 90IJ-UOTIBIIPIW 9
puE W UONORAI ISMIOYS pue ugisop
901040 dAIS[nduW PaseaIoUl Yjim £3ojo1qomau $100[qns-usamiaq §'191 = (Sw) swoned ad v1
POIRIOOSSE SBM STIDIS V(] 199J]9 Sui[ropun oy pu® -unpm aaarvvda sjuonyed
uonoeIdUL uonedpaw x dnoin JjesusoAur o, B (IIM JOAOSSOID) edop-1 F syvQ ad ajI + ad 1 bp  010C [2I1] ‘Te 30 UOOA
Surpund ym HF) L :(s1e3K)
drysuonerar asuodser—asop :edop-1 uoneImp UBIA
slolaeyeq [enxes pue ‘Surjquied (8¢ F) sk o' (a1 8¢
‘Surddoys oarsindwod ay) PIm SADI 11 Jo uonep ueaj :(s189K) J9sU0
diysuonear asuodsar-asop :syv(q JO SOYE[oLI0D sypuow ¢ Je o3e UBQN
S1SKppup gpLDAYNp  SY) SUIULIAAP O, [BUOT}O3S-SSOID) Jse9[ I8 10y 1M 2I98IS ad sjuoned DJ [9TT 010z [201] ‘T8 30 @97
Sw
(€691 = AS) 9'98C pue
(L1 = as) 6'C :9pHo3Id
3w (6'v91 = as)
6'LLT PUe (9'9 = dS)
11 :oponurdoy
3w (7’891 = @s)
6'90¢ Pue (L'T = dS)
(uownean 1°¢ :oroxadruerg
VvQ pue xo8 (saqd pue
sVYvda e ‘03e uo 3uryojewr) a3esop A[rep ueow) syyq
10§ Y31y se 901m) K[Iesu YO Y JO SOIR[ALI0D [0u05-358) (1€0€ = u) 8]
i ‘osn edop-T1 pue Sy ([ Q1Og 9y SUIULIAP O, [eUOTI09S-SSOI)) edop-T I0/pue Sy ad Apnis NOININOA 060S 0107 ‘[ 10 qnenumop
(SF) L sa
(SF) § :(s1eak)
(LSEF) 079 "sA (69€TF) uoneInp uedN
0L = (Bw) gd1 reoL (11F)
(80TF) 61¢ 'sA (I81F) TS 'sA (6F) 6V
69¢ = (w) AQAT-vvd  :(s1eak) 1asuo
:@oI-ad s ol + dd 10 358 UBaN (swoned g9
saol opunsyy ‘ipaquid _rad - qor-ad ‘swened
Syv{ Jo sasop JO S91B[A1I00 ‘groxrurdor ‘ojoxadrwred sa oI + ad €€ :aDI + ad) [1o1]
pue S(IDI U99MI9q UOTIBIOOSSE ON Y} SUIULIAIAP O, [BUONO3S-SSOI) “ourog1aqed ‘oprosidg ad syuoned (qd +SS 010C ‘I8 10 [1ISueuay|
(3osuo je o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSAI UTR]A! saAn23[qO usisoq gnosfowr) Snip v aseasiq syuedonieq o[dwes  IeoX saIpNIS

penunuod g dqe],

A\ Adis



43

Dopamine Agonists and Impulse Control Disorders

([t'9z = asl
L9 sa [LTs = asl
L'€9 Aep/Sw q@AT se 2s0p

sSadI
JO SAJB[a1I0d

AM =Uu
:Kep/Sw g01) edop-1
Q=u

:Aep/3w ¢ ourjo3ioqed

‘] = u :Kep/3w ¢'C
QpUINSI| ¢ = U
:Kep/Sw 4 1-7L°0
oroxadrurexd

‘€ = u :Kep/3w G'H—¢

VV( uedu) asop Sy 19ySTH oY) duruiialep of, [BUOI}I9S-SS0ID) o[omutdorn) syvq ST adl + STd Ovl 110 [0L] T8 19 uooA
JrenSuro Jouue
puB X9)10D [BJUOIJOIIGIO ‘WNJRLS
[EIIUSA SY) UI YSLI pUB UOTIBN[BAD
[emau jo Surdnod paseardap
Aq pouurdiopun ‘syenprarput
o[qudoosns ur YSLI SpIEMO) Selq
SNOIOSUOJUN Uk AOUBYUS KBW SYV(J
SSO[ pue ures
Jo sjoadsoxd yjoq are 219Y) dIYM
jou Inq ‘ured jo joadsoid oy A[uo yse} unye}
SI 10y} uaym (Id 03 pareduwiod -ysu o[quuies e
se1q Sunel-)SLI pasealoul ue ARy s pardnod [N
SOI + ad "ad ur »ayge dysoddo (uonearpow
Y YaIm SLI d[quies 0} ANATISUSS <.<D .,to,
peoueyqua DI + Ad U SYVA pue uo,) uSisap stonuoes peuiou
901J-UONEIIPAW 9
ad uey K3ojo1qomau sy00lqns-usamiaq
J[SH [quIes, I9MO] JB SIIT10Yd SurAropun oy pue -unm dd vl
Ayystr arowr spewr (DT + Ad 21E3NSoAUT O, B )IM ISAOSSOID) svdad ad adI + ad v1 ¥r  110T  [P11] T8 10 UoOA
(CED)
1T :(s1eak)
uoneInp uedA
dn-mo[[o] ‘7. (TsTH (6F) Ly
syoned 7Z/91 103 SYVQ SaoI : 6£¢ = (Aep/3uwr) edop-1 :(s189K) J9sU0
Jo 93esop Suronpai Ia1Je SIOIARYIq JO WooINo stsouselp sl ‘1L L1F) 12 o3¢ uvaly SADI %011
JAISINdWwod WOy A10A009Y 9y} dJeN[eAd O, [eurpmiSuo] 1€ = (Kep/Sw) vy ad ym swened 4 g 7C 010T ‘B 19 niSoeiyos
Koains pajordwiod
s1opund oy ASojo1qomau -OAnE[RL sgaa
210Jaq s1eaA 96 9SeIoAr Uo S Suik[ropun o) -pue-jushied NS JuomIapun [£91]
NLLS [e191e[1q peye)s :s1opund-uoN 9reSnsoAur of, [BUOT}O3S-SSOI) S4d NIS ad  oym swened 4 ¢ ¥Z 010T ‘[e 19 nue[red
(3osuo je o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSa1 UreAl $9A103[q0 usdiseg ‘ornogrowr) Snip vg aseasIq syuedroneq oidweg 10X SaIpMmS

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

44

(601F)
0TI 'sA (LSF)
¥¢1 :(syyuour)

uoneInp ued
(€1F)

9G 'sA (8F) 8¢
:(s1eaK) josuo

add 1e o8e ueoN
proysaxyqqns (syuoned /g
syvd pue qad ‘qdg-dd :qag9—ad ‘swoned
[}IM UOIBIOOSSE JUBDYIUSIS ON 1O SOYE[oLI0D £1981ms S NLS sa q79 + ad 6 :add + dd) 4911
S Jo AI0ISIH 9y} SUIULIDAP O, [BUOI}OS-SSOID) vvda ad syuaned (14 96 96 110C ‘[& 19 supoyez
Aderoy
omeryoAsd = () @ﬂ i
1y 2onpa1 jou pue 1Mq 98¢ = daada1vvda
pip oym sjuaned ¢ ur swoydwAs ur sodueyd vvd
SADI 2y Jo uotsstwax rened Io [[ng 01 uone[aI dnooror - Sunye) o1om G787 1L -1
Surpund U1 SaWo2IN0 1%% “2L suno3nor P 1(s1e94)
[ jou Inq ‘qOI pPuB LAd wIo)-Suoy s1soudeIp sgOI ‘TL  ourjoSioqeo ‘opijoSiod uone.mp Ues|y sgDI padofaaap
U99M19q UOIIBIOOSSE JUBOYTUSIS oY) azA[eue o, [eurpmiduo  ‘ojoxturdor ‘sjoxadrweig ad oym sjuaned (g Sz 1102 [L91] ‘I8 10 eriAy
(SF) 6 57 (9F)
(0EEF) pE9'sA Pl :(s1eak)
(S£9F) slel = (3w) uoneInp ueay
aqg mox a1F)
(86F) S8 "sa (L¥1F) 6S s (9F) 9F
LLT = (Bw) dQIT-VVA  :(s1eak) jesuo
:@oI-ad s adl + dd e 338 UBaN (swoned ¢
SADI edop-1 -aor-ad :aDI-ad ‘siuened
JO SOIR[ALI0D ‘Qunognou ‘ofoxadrwed saaol + dd 861 :aDI + ad) (9511
omsodxd Yy ([ JO 9s0p IS Oy} SUILINAP OF, [euonoes-ssor)  ‘ojoxurdor ‘oundroworg ad siuoned (4 €17 1107 T8 10 Sundhny
K19310g
edop-1 Juarmouo))
9sop 1o31e],
asop onnaderd quodeoeiud ‘ourpeiurwe
p ot L New)i ‘QuIfigesel ‘QuI[I39[os
SN Yy Jo uoneInp uerpajy JO S9IB[A1I00 (eAnoadsonar) ‘edop-1 ‘ofoxadrwexd syuaned [9011
SISCIDUD 2IDLIDATUL) Y} SUIWLISIAP O], 11040 pue opoxrurdoy ad ad parean-yvd 12€ 1102 ‘[€ 19 uessey
(3osuo e o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSAI UrR saAn23[qO usisoq gnosfowr) Snip v aseasiq syuedronteq odwes  I1eox soIpmg

penunuod g dqe],

A\ Adis



45

Dopamine Agonists and Impulse Control Disorders

11LvQ pue
LINOD ‘VIbvL 7@y jJo siuelea
(IIM UONBIOOSSE JUBOYIUSIS ON

S1S6ppup 2p1IVALUY)

(Surddoys

aarspndwod ym syuaned jo

uondedxa Yl PIm) syy( JOo asn

juonboiy a10W JUBIIWOOUOD IIM

‘a1 eysty Apuedyrudis Surye)
arom sDI P syuened oy [V

UONBIDOSSE JUBOYIUSIS
ON :S18KIpUD 231PALINN
Jo1ARYQq YsuI Jururerdxo
ur $asop Yy Jo douenoduy
uonorIAUI
I19Y) J0 ‘snieys (DI ‘9els vva
AQ padouanyur JOU SeM SIWOINO
aane3au 19yye Jusumsnipe Ysry

sjstuoge

VYV JO SISOp MO[ )M paurejurew

ST 10919 styI—(ajels Jjo, ur

QOUAIRIJIP OU) ST INOYIIM SO

10J 10U Ing ‘s@DI Y swaned
dd U1 Sun[eI-ySLI pasealdul sy

Sdol
JO s9e[a1I0d

S} SUILLISYAP O,

suoneordwod
Jojowr
JO S91R[21I0D

Q) QUIMLIANP OF,

Sdodl
JO SIR[ALI0D

Q) QUIULIP O,

A3ojo1qonau
SurA[Iopun oY)
91e31ISaAUr O,

FITF) 21 sA (F11F)
891 = (Sw) qaa1-vvd

Apmis [01U0d-3SBD)  89/8€ "SA TH/0F SN VYV A

[BUOI1)d3S-SSOI)

[BUOTI}03S-SS0ID)

[BUOT)O9S-SSOID)

Jsel qSry
(uoneodrpaw
vvda Jo,
pue uo,) u3isop
s100[qns-usamiaq
pue -urpim

B [IIM JOA0SSOID)

[BUONIIS-SSOID)

‘aol—ad sadol + ad

(8E€TF) 11¥ "sA (FTEF)
909 = (Bw) qQdT #10L

(6LF) +9 sa (901F)
¢L = (Bw) q@a1-vvad

OW-Ad 'S4 DW + dd

syv( ‘edog-1
13 Jo saSesop mo|

quIpejuBWE
‘oundioowoiq
‘oroarurdor

‘oroxadrurexd ‘[rpaquig

edop-1

‘oroxrurdor ‘ejoxadrurerg

(8F) 11 'sa

(7 F) 6 :(s1eh)

uoneInp uedN

Qe

LS SA (OIF) €S

:(s189K) J9sU0
Je o3e uedN

‘aogi—dad
sa doI + dd
dd

(9F) 9 'sa (9F)

11 :(s1eak)
uoneInp UedA

1.

€9 'sA (01F) 29

:(sIeaK) 1osuo
je oSe ueoy

ONW—dd
SADW + dd
ad

ad

ad

SAODI Y [
dDI-ON 8t
:sjuaned 4 68

OIN i 797
O moynm /8
ssyuoned (d 6v¢

syuened (4

SADI-ON 61

SADI UYMm ¢
:syuoned

dd paiean-vvda Iy

S)[NSAI UTR]A!

saAnd2lqO

ugisog

(uonjenp “‘o3esop
‘o[noorowr) Snip yvq

(3osuo e o3e
‘ad£y ‘vonenp)
aseasIq

sjuedronred

[891]
68 1107 ‘T® 1° e3un[a[eA
6v¢ 110T  [SL] ‘Te 3 e[ioS
00C 110T [L€1] Te 1o wrg
[S11]
Iy T10C ‘[B 19 Uasser[)
az1s

oidwes  Iedx saIpNIS

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

46

$9SOp SYV(Q
UIIM UONBIOOSSE JUBOYIUSIS ON

:$AD] 1240u v fo juawdojaaaq

uonn[osal pue
juowdojoaap
SddI

(Iore] Ssypuowr G|)
dn-mof[oy :z1

SADI AAqers 78
SADI PAAJOSAI [€
SADI [9A0U 7T

Qul[aseq Je 9s0p Vv 1emo] JO SIIB[ALI0D oulpeseq (1L lonquyut g-OVIN SOl ou ¢¢l [0o11
1SADI fo uounjosay Sy} SUIWLIAAP O, TeurpmiSuo| edop-1 ‘sYyvQ ad :syuened (OId 0LC 0LZ 10T ‘Te 39 esinof
(S0P
%TY “SA 8'8 "SA (L'0F) syuoned
3 < I .
(swoydwAs @DJ Jo Aouanbaiy %9 W 0501 < A .:o:HMo :N.M ayons-isod g
pue syy( usamidq digsuonefar }@oI-ad sa @l +ad ~ UONHIP TN (s;uaned [gT
9su0dsaI—asop IRAUI[-UOU) UOIYSE) sADI surpeiuRWR ‘aor-ad :aDI-ad ‘siuaned
9su0dsaI-9s0p © YIIM SIONQIYUT JO SIR[ALI0D [0DUOI-SBT  <guodeorius ‘s1011qIyUT saaol + ad 7S :dDI + dd) [c01] & 12
d-OVIA 10 syy( 0) 2IsodXq 9y} QUIWLIAP O], [BUOI}03S-SSOID) d-OVIN ‘edop-1 ‘vvQ ad syuened d €0¢ SST TI0T J9I0[T-Za10d
cnd ad [0nuod 8¢
ede
aag eysig o Mw " Auede + ad 9z
Apede + qd sa dOI + Ad JO SIIB[9LI0D [onuod-ase] adI + ad s¢
S1sKpup 2Jp1PALY)) AU} SUIULIAIP OJ, [euonoas-ssor) LY Suryel a1om 99°/G ad ssyuened (4 66 66 <TI0z [91] 'Te 10 10107
JOIARYQq
[enxas aA1snduwod 03 AINqLIUOd
Aew jey) X91100 [BIGAID 9Y)
Ul SHNOIIO [BUOINAU [200] UMM
K 3
uonIqIyuI asea[ar Aew sSnIp v sono
uonesIpawt [enxas 01 a1nsodxa
NO 10U Inq ‘UONEBIIPIUL O dIOM yia pardnod TG
syuaned 9y) udym 1soI 0) dANE[AI '
’ : (uoneodrpawr
sono enxas jo uonejuasaid
9y} SuLINp UONBATIOR UI SOSBAINO( va Jio,
’ R ) pue uo,) u3isop
vdOQ-1 ss9] Apueoyrugis $100lqns-usamiaq s[onuod 7|
pue Syy( 2Iow Apuedyrusig ASojoiqomou  PUE ~UIIM E (iim AnrenxasiodAy
ArenxesidAy + dd - gy £popun oy Apnjs [01U0D-3sB)) P 1
S1s6pup 2p1IVALUY) 91eSnsoAUl Of, LLIRERENN i) ad isyuaned 44 +¢ $7  710T  [68] e 30 sniod
syjuowt |4 03 L] wolj Suiduer
dn-mo[]0J e 90UaIINOAI UMOYS
sey Quou ‘¢ Sururewal Ay ul ‘oI sdiysuoneyor
woly 9213 Sureq Jo syiuow g oanerado
I19)Je 9OUQLINOAI UMOYS Sey | asod pue
(Saq 1o/pue sl aanerado-axd JUOWISSISSE
pey oym syuaned g/ Surpnpour)  SgQ pue SAA aanerado-axd [L11]
A1931ns 0) papadooid syuened gz /DI SSNASIp O, [eurpmiSuo] sda dd e ym syuened qd oS 0S <210T ‘Te 39 3j0qI0YS
(3osuo Je 23k
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSa1 UreAl $9A103[q0 usdiseg ‘ornogrowr) Snip vg aseasIq syuedionreq oidweg 10X SaIpMmS

penunuod g dqe],

A\ Adis



47

Dopamine Agonists and Impulse Control Disorders

9010Ud dAISndWI UT 99UAIIJIP
ou :uonedIpawl 3jo,/ddI + dd
uoniquyur asuodsar
Y} UO JOUAIAJJIP OU dI10YD
aarsindur 1918013 AN[IqIXoy
aAnmugoo uo juounredurr
ou :uonedIpawl uo,/dI + dd
dad1 1eysiy
pue Adeioy jo suoneordwod
QJoW YIIM PIJBIJOSSE 1M (D]

‘aoli

A3ojorqoinaou
SurA[repun oy}

sjuonjed
ad Jo 19sqns

e 10J SurdKjouan
syse) 3ununoosip

-Kefop pue doig
(uonedrpaw

vd Jjo, pue uo,)
ugisop
sj00lqns-udomiaq

pue -uIpIA € yim

Apmis [01)U02-3sB))

syuowr ¢

SOH 0¢
doI moyim dd §¢
ddI Pm dd ¢

-UON S (D] SISCIpup 2IDLIDAIU)) 9reSnsoAur 0f, LU IRERENN i) Jsea[ 18 10J LYd 2IqelS ad :syuaned dd 06 011 €10 [6L] T8 10 101077
3w (L6EF) t19
SA (POVF) TEL = AAH] s1eak
su ('1F) 680 SsPHTL
"SA (T'TF) 6'C = 95esop SA(TYF) YL SOH 212
K :
oroxadrwrerd Areq uoneInp UBN (swoned pZ
I~ :dpl—ad sadjpl + ad ‘aol-dd :aOI-dd ‘swened
JO soIR[OLI0d [0nUO2-38ED edop-1 ‘our(iSayos s4addl +ad 8z :adI + dd) [06]
oroxadrurerd jo osop IOUSIH 9y SUIMLISNOP OF, [BUOT}O9S-SS0I)  ‘ourpejuewre ‘djoxodrurer ad syjuaned g 7St +9¢  €10C ‘Te 10 eduoeA
asn yy( ‘Snip
9y Jo 9sop wnwirxew :Jurpnjout Ne®)!
‘s@DI padoraaap oym sjuened JO sdje[a1I00 MIIADJI JIBYD edop-1 ‘ofoxadruurerd
9y Juowe SI[QBLIBA UOWIWOD G U} UIULIP O, aanodadsonoy ‘QuipejuRWY ad syuaned qd o1 ovl €107 [8L] ‘Te 10 euey
(8'9F)
€11 sa (I'9F)
Sw G' 11 :(s1eak)
(EVSF) 6LL 'SA (P¥9F) uoneInp ues\
¢Cl1 = adad eoL :
:Qﬂ_uv L'6S (swoned [¢6
Sw sA (0TF) ¢S 1 ‘syuomed
b: ‘SA :(s1eaK) josuo “aoI-ad -swene
SAd pue SMV( uenbaily 210N (9L1F) Tl 'sa (P81F) ( 68 :aDI + dd)
suonespaut d131ourwedop [e10) SOl pue ¢6C = dddT-vvd 1e oFe UBd VYV 01 pasodxa
pue ‘edop-1 ‘Y ( JO sasop Ioy3TH ‘SAd ‘SMvVd Sw (ZISF) L9 -aor-dad IOAQU IOM OUYM
SAol JO SAIR[OII0D (ioyooy A (€99F) L6 = AAHT $4.doIl + ad asot Surpnyoxe [LL]
Surtiaouod s1sKIpup 2p1PAIU)  AY) QUINLIP OF, aanoadsoney  ‘@oI-dd St dJI + ad ad ‘syuoned 4 0v01  210T ‘Te 19 rejowr]
(3osuo e o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NsaI Urejy $9A103[q0 udisoq ‘9mnoasrowr) 3nip v aseasIq sjuedronred oidweg  I1eox SaIpMmS

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

48

syjuaned pajean-yyq pue
Q0IJ-3NIP UIM)Oq AOUAIRJJIP OU
M ‘umouyun e saniiqeqoid
QWI0oINO Y} UAYM ST
i sjuanyed ur soouewroprod
Sunyew-uoIsIoop paonpay (7)
sjuaned pajean-yy( pue 991y
-3nIp USIMIOQ SOUAIJJIP OU [PIM

dnoig

Qo13-3n1p STY
ay} 10J 10931 DSJ

syse)
Sunyew-uoIsIdd

SOH 0¢
vva s ST 08

‘STY Yim sjuaryed ur uowrwrooun K3ojo1qomnau qroxrurdor
A[9ADIRIAI I SIOIABYIq Surkpropun oy [0NUO-358] 10 a[oxadrueid 90y-3nIp STY 6€ [zL]
oADOIppE pue ‘Ayatrspdu ‘SAOL (1) d1eSnsoaur of [BUONO35-5501) VVa + ST ST :syuoped ST 68 6v1 €102 ‘e 10 prekeg
BST SA %19
:suoneordwos
I010]N
#1-0)
S 'sa (61-1)
t :(s183K)
uoneInp UL
(6F)
uoneinp (007=08) LS 'sA(01F) LS
LAA ‘AT [®10) “osesop 691 “sA (0St—SL) :(s183K) Jasu0
edop-1 ‘edop-1 JUBIIWOOU0D 00¢ = (ueIpaw 1o 93¢ UB
Q[nosow Jo ad£) ‘amsodxe vy Bu) AqaT-Vvda yeed :(aunasnq) vva
SATIR[NWND ‘UONRIND JUSUWIIRI) SadI (Kpms 10Yod :(dn mogp0f) anr-ad © Sunye) a1om ogm
VVA $INSa1 JuedyIugis-uoN JO SOIR[A1I0D oanoadsord 1eak ajsi—ad sa doi + dd sadol + ad ‘SO Jo A10951Y [89]
asop yy( Yeod 10ySiy oyl SuIwIsiep o, -p) [eupmISuo| sYvda ad  snoraaxd moyim (d 9 €107 ‘B 10 sudenseg
S[PAS] QT PU® SEYDI 0AOU
9p Jo Surussiom aaneradojsod
U99M13q UOTIRIDOSSE JUBOYIUTIS ON
A1093ms 1a1ye (£3931ns
DI 0aou ap padofaaap sjuaned ¢ oyje syyuow 7 1)
dn-morjoj :zZL .
woy) Jo ¢ 1oj paAoidur qIDI uo s9a K1931ms
yoym ‘porrad aanerodoard NLLS JO 1093J2 Qul[eseq ‘1.L £1931ms S9d NLS [e1e[iq
agy ur gD pey s1uaned 68/07 Y AUIULIANAP O reurpnySuo S4d NLS [emeng ad  ym swoned d 68 68 €10 [ser] e 1 wry
(3osuo e o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSAI UrR seAN02[qQ ugsoq g[nosowr) Snip Vg aseasI(q siuedronaegy  oidwes  Ivox saIpmg

penunuod g dqe],

A\ Adis



49

Dopamine Agonists and Impulse Control Disorders

‘(103dooar £ sururedop ot
10j Ayugge Tenuaiojaid) sforrurdox
pue ojoxadrwreld ym Isa3uons

sumydiowode ‘ouno3nor

oy} ‘eusts Suons e pey sYVA 9 YL sl pouad 1eak-1 oy ‘ounduoowoiq spodar
s3nip noqe syrodax Suump sisATeue ‘ourjo319qed aav
19130 10y ()L8 Pue Syv( I0J 01L AV snouas Ayreuonzodoidsip ‘oroarurdor ‘ejoxadrwrerd woIsAs UoIy[Iwt
((Surques +) s@D[ Jo suodar 081 9zA[eue 0], aandoadsonay  :syv( peaoidde-yqdq 9 Suniodar Qv vad LT 102 [16] Te 19 2100
Sw (6'1¥1)
sanI 8vIl :ddd1vvd
(@aa1-vvg uo JO sdje[alIod Suwr (7'26¢) [08]
QOURIQJJIP OU) (AT [8I0) JOUYSIH Ay} AUILLIAP O], [BUOI)O3S-SSOIT) yeSS -dddTIeoL dad siwaned (d 061 o6y ¥10¢ ‘[& 19 Ussa[[e)
e
0T "sA (9F)
01 :(s1e9K)
uoneInp uedA
.
99 SA (TIF) LS
:(s189K) J9sU0
je a8e ueo pauswop 71z
asn edop-1 e :aol-ad paalasaxd
(somrutdor pue sjoxadnureid JO SIIB[ALI0D suriSesel ‘QuipeUBWE $4.ddIl + ad A1Panmu3od €65
U99M]9q QOURIRJJIP OU) 9SN YV 9} SUIULIdAP O, [BUOT}O3S-SSOI) ‘syvq ‘edoq-1 ad syjuoned qd SO8 S08 €10z [L6] ‘Te 10 merod
ure3
pue sso[ yjoq Joj Ajiqeqoid pue
apmuSew jo uondeored [eurrou
aaey syuaned qd edop-1 NO
S9$SO[ 931e[ JOJ UOISIOAR
-ysu moys syuaned (g redop-1 110
yse) Surjquied
sure3 3uneneas JoANOAUE jse1 Surew-uoIsIoap
uoym DH pue (uonedrpaw ASojorqonau A pU0d3s ) 210Joq
440 10 NO) swoned qd ~ Surkpopun o [0U02-35E) Yy 1 (Kep/Sw G1°1€9 SOH PoydIew-a3e g [691]
U99M)q OUAIIJJIP JUBOYIUTIS ON 91e31ISaAUr O, [BUONOS-SSOID) : dadg) edoq-1 ad sjuoned qd 81 9¢ €107 ‘Te 1o dreys
(3osuo e o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSa1 UreAl $9A103[q0 udisoq ‘ornos[owr) 3nip v N =N syuedroneq oidweg 10X SaIpMmS

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

50

aqa1-vvda RysiH
asn yvd
sauwil uornodeal Id)seq
:uo vdoqq
-1 yjm sa yyq F vdop-1 ynm qd
Surdures
uonewIojur 1a100d pue spoysaIy)
UOISIO9p IoMO] Surjodpax
Ajqewnsaid ‘sowr) uonoeaI I9)Se

‘OH 'S4 dOI + dd

asn aurpdesey

syvd [BIO

aqadr1 ystg
NWNPQQDU ad Y4 mm‘D F dd

SadI
JO S91R[21I0D
Q) QUIIISIAP O,

A3o[orqoInau
SurA[Iopun oy
91e3NISaAUI O,

sadI
JO SAJB[a1I0d

Q) SUIIISJAP O,

as0
JO S9IL[a1I00
Q) QUIULIAP O,

[01U0-35BD)

[BUOI}03S-SSOID)

SYse)
o) UonOBAI pue
douarojur [emydadrod

[01U0-35B))
[BUOTO3S-SSOI))

[BUOT}03S-SSOI))

[onuod-ase)

(LTHF) 196 "sA (6¥vF)

8¢9 = (Sw) qad1

(STIF) L6 "sA (€TIF)
Lv1 = (Bw) aagd1-vvda

‘dor-ad sS4 djol + dd

ouIpejURUIR
‘(oroxodrwrerd

Aqeroadso) sy ‘edoq-1

(¢1 = u) edop-1

(1 = u) suydiowode

pue ([ = u)
quno3noi ‘(g = u)

sroaurdor (g1 = u)

qroxadrwrerd :syyQ
QunoInoy

(9 = u) puiapsundy

grorurdoy
sroxadrwrerq

(L6 = u) P10

Sw (¢69F)

90L 'sa (619F) 008
'sA (899F) 1v6 = AAHT

‘aol—dd sa

[eUOND9S-SS0ID) (D] + dd SA 4SO + ad

dd

dad

[y F s1edk 6°G
‘uoneInp UedN

dad

(99F)

TL "SA (TLF)

TL 'SA (8%F)

96 (stpuow)
uoneInp UBIA

‘aol—dad

sadol + ad
A gD + dd

ad

(syuened ¢z

Surpnpout) sDH 0S|

(siened ¢z

:dOI1-ad ‘swened

LL :dDI + dd)
sywoned d 00€

SOH L1

sadI + ad S1
K[uo
edog-1+ ad ¢1

vvd + edog
1+ ad LI

:syuoned 4

syuoned (d ¢€c

sjonuod qd v
q4SO0-ddI WM T
qSO s 0t
:sjuoned 4 €L

[e6]
‘Te 19 SUB[OIA

oSy v10T ~ZangLpoy
[€T1] T° 9

19 +10C uerpryswelq
[z6] T2 10

€€T ¥10C ZIny-eI0IRD)
(18l

€L V10T ‘Te 19 BASPYORS

S)[NSAI UTR]A!

saAnd2lqO

ugisog

(uonjenp “‘o3esop
‘o[noorowr) Snip yvq

(3osuo e o3e
‘ad£y ‘vonenp)
aseasIq

sjuedronred

az1s

o[dwes  IeoX saIpNIS

penunuod g dqe],

A\ Adis



51

Dopamine Agonists and Impulse Control Disorders

(€0EF) 91F 'sa
(60SF) $0L 'sr (€09F)
y6L = (3w) Qa1 [#10L

(6LTF) 16T s
(8LTF) 88€ 'sA (ST9F)

(€F)
S SA (bF) L 'SA

(SF) 8 :(s1wak)
uoneINp UL

(6F)
19 "sA (O1F)

LS 'Sa (8F) 1S
:(s1e9K) J9suo

L8% = (Bw) aad1 12 o3¢ ueapy
(L6TF) 991 'sa ‘aor
(PLEF) 91€ 'sA (SLTF) —dd s SON AOIrON 86
saol 0§ = Bw) qaaTvva  -aol+ad ~ SONdOI+dd 9¢
14 Jo $350p 12y31y :DI-ON “$A JO S3IR[aLI0D ‘d2I-Ad S8 SON $45d +dd 5d +dd It 28]
SON-DI pue DJ yim siuened (g oY) SUIWLILP O], uoyod Aps  -goI + dd 4 Od + dd ad :siwened (d SST SS1 SI0T ‘Te 39 Lonuod
(suy,
UuonoBY 00 SMO[S UOTEXSIUTWpPE
vvQa) Aderoy-oo edop
-1 I 9SOy} pue (JWIL], UOT)OBIY
00 spaads uonensmunupe
VVQ@) Aderogiouowr vy yim
sjuoned US9MIOQ SWIL], UOTIOBIY
00) Uo 109)39 aysoddo ue sem Y,
(svyva yse) Teudis-doig
JJO, pue ,uo,) $91elS UOTIBOIPIW (Vva Jo,
yjoq ur ‘sdnoi3 1930 yjoq pue uo,) u3isop
SOH 1
uey) 19ysej paddois sqDT + dd sy00lqns-usamiaq edop-1
OH £3ojorqornou  PUE UM B M yypiiioouoo Sunye) arom aordad <
pue qOI-(d UsemIaq s Suikpopun oy APMIS [0NU02-3ED  ypy ynoqe pur syya SadI + dd <l [o11]
-I0JOW U0 JOUIIDIJIP JUBOYIUTIS ON 1B30soAUT O, [euonoos-ssor)  Sunyel d1om siuoned [y ad :syuoned 4 +¢ 9¢  S10T ‘[® 10 uasser[)
sIotaeyeq Surjquied Amn_mw“mv”m Hhm uw\w
PaseaIdap pey 9(S pue Jurques e
Ppasead pey 9,0¢ ‘dnoid sty :
umm pue ‘L Jo dA1 10 ‘ssed Lyd . (8F) v'6s
o3vsop ay pasuLy> Ad DA JO %08 pue Surquies SA (6F) 95
: :(s1eaK) josuo
syjuowt 9 10 worqoxd Je o8% ueo
€ urpIM ‘Y Surouownod I1)e LEEYINEN] _
soS1n pue sioiaeyaq Jurquies sdiysuonear edop-1 ‘ounduoowoiq ‘dd DN ad |OZ 0z
JII9Y) UL 9SBAIOUL S[qRAONOU [erodwa) [0NU0d-9SL)  <5pr10810d “o[oxadmueld Sadd Od dd Dd 0¢
 poynuapt (d Od JO %06 oy a10[dxa of, [BUONOAS-SSOI) ‘ourjosraqe) ad syuwaned d O o Stoz loztl e L9110
(3osuo je o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSAI UTR]A! $9A103[q0 usiso( gnosfowr) Snip v aseasiq syuedonieq oidwes  Iedx saIpNIS

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

52

dod[ moyim
sjuoned Ul paseardsp pue I
ym syuened ur pasearoul qaa1

uorsnjut HIYT Pia SAd

1o DI dofeaap 10U pIp SYVQ
ym D] Joud pey oym syuaned ¢

(%L?) sad

1o sDI pue ‘(%0t) swejqoxd

aqm) [890] (%0) Adustoyop

9d F 71d utueja o) A1epuosds

Ayyedomou [ereydired o[qrsioaar
AIoM SOV UOWIWOD ISOW YL,

saav (0
(syyuowr
T1 pue 9 18) (6£-0dd) Sureq-fjom
pue 3uruonouny jo jusuwasoxduwr
pue (sypuowr g pue g je) porrad
U0, A[rep 9y Jo asealoul pue
pouad Jjo, A[rep 9y) Jo uononpar
‘(sypuow 7T pue 9 18) SYAJN
ay Jo I11 Med a9y Jo Juswaoxdwr
‘dQd’1 [#10} U1 UONINpaI ® pey %99

ovauffr (1)

asn Yy 9y} SUIULIdP O

asn yvda

d padueApe
JO Jusunean
2y} 10 DIDT

Jo opyoid gav
pue Aoeoujo

QU] Ssasse O],

sSddI
JO S9IB[a1I0D

sddI
JO S9JB[a1I0D
Q) QUIULIAAP O,

Apnis 1eqe[-uadQ

(spuowr Z71)
dn-mor[oy :z1

(stpuowt 9)
dn-mofjoj :zZL

oureseq 1L
[eurpmiSuoy

[01U02-35B))
[BUONIO3S-SSOI)

[BUOT)O9S-SSOID)

swoldwAs jjo,
[eUINIO0U 10J PIZLIOYINe
edoprqreo/edop
-1 Te1o :systuode vy doig
syjuow 9 10y
Aep/q 91 SuLmnp uorsnjur
DD [euaponpenuf
qurfo3raqed ‘ojoarurdor
‘oroxadrurerd ‘ouno3nox
(0L =) svvd
(s = u) vdop
-1 (8% = u) suriSesey

(1ZSF) Oty 'sa (€0vF)
099 = (Sw) Qa1

(SETF) P11 'sa (SE1F)
91z = (Sw) qaa'1-vvd
‘aol-ad s« aol + ad

QuIpBjuBwWE ‘SIONqIYUT
4-OVIN ‘edop-1 ‘vva

ad

SIB9A G
uoneInp
9SBISIP UBIPIIN

ad

(T
€9t 'sA (6vF)
8L :(syyuou)

uoneInp uedA
(6F) €09
'sa (OTF) L'ES
:(s1eaK) josuo
je oSe uBoy
‘aor—ad
sa ol + dd
ad

DIDT Yyum
parean syuoned 4 1

SOH payoewt
-19pua3 pue -o3e /§

syuoned QdOd L8

ajdi—ad 88
ddl + dd LT
:syuenjed Q4 S11

[oL1]
‘Te 30 Suey)

[S6l 'Te 10 oA

[v6] T8 10
SBOURI]-ZoBS

S)[NSAI UTR]A!

saAnd2lqO

ugisog

(uonjenp “‘o3esop
‘o[noorowr) Snip yvq

(3osuo e o3e
‘ad£y ‘vonenp)
aseasIq

sjuedronred

ST 910¢

910¢

SIT 910¢
az1s

oidwres  IBOX

sa1pmg

penunuod g dqe],

A\ Adis



53

Dopamine Agonists and Impulse Control Disorders

JNOYIIM SIJBIIPUT — “YIIM SAIBIIPUT + ‘O[OS
Suney oseesyq s.uosunyied pagun) SYAdn ‘ddAT-VvVA+Addd1 dgdi [Piof ‘sno[onu Olue[eylqns ALS ‘UONBIAOD PIBpPUBIS (7S ‘QWOIPUAS S39[ SSO[Isal §7Y ‘Quoz poje[n3urd
rensox zHy ‘AyderouwosAjod Hgg ‘urqued [eor3ojoyred Hg ‘Surjquesd wojqoid YIm aseasip s uosunyied qd Hd ‘Aydeidowo) uorssiuo uonisod j774 ‘drreuuonsanf) aseasi s Uosuned
WA-6€ 6£-0dd ‘OSeasIp s UosunIed (Jd XOMO0d [BJU0olIqIo DJ(O ‘I19pIosip [onuod asindwr jnoynm @Hy-oN ‘Suijquied wojqoid noyyim Iseasip s uosunyied dd ON ‘suonedrduod
I0jJoW Dy ‘g 9SepIXO dulweouow g-OVj ‘@sop A[rep judreamnbo edopoad] qgz7 ‘edopoas] edop-1 ‘(o3 [eunsojur edopiqreo—edopoAd] H7)7 ‘SIOPIOSIP IOIABYSqQ dAnNadar pue [0nuod
aarsinduwir gy ‘payroads aSImIaylo jou I9pIoSIp [onuod asndwr SON-@D] ‘1opIosip [onuod asinduwir gy ‘Jo1aeyeq aarsindwos pue aasndwr gHy ‘[onuod Ayiesy Dy ‘wnpijed [BUINIXI
24D ‘urdewr 90UBUOSAI dNjouUIeW [BUONIUNY Jy A ‘UONBNSIUTWPY 3nI(] PUB POO] V(T4 ‘OSeasIp s uosunjred josuo-A[1ed qJod ‘Adeiay) juoweoerdar sutwredop 7y ‘OQwoIpuks uonengaisip
qurwedop §@@ ‘uonenuns ureiq-doop §g( ‘owoIpuis [emeipyiim Jsiuode surwedop My (@ ‘1ouodsuen ourwedop [y ‘9sop Arep juoreambo edop-1 1suo3e osurwedop qqAT-Vvd
9stuo3e aurwedop vy ‘Quruedop Y ‘OseIdjsuenAYIoW-O-[0Yd3ed [0 I0IARY2q [BNnXas dAIS[ndwod g§) ‘IopIosip Sune? a3uIq (77 g ‘UONIBI INIP ISIOAPE YTV ‘YUdA InIp 9SI9APe FJV

(suno3noi

ol
‘SA 1 :(s189K)
uoneINp UBIPIA

SADI ‘paquid ‘eunduooworq ‘aordad QOION £81
JO SAIR[AII0D ‘o[oxrurdor s4asr+ad aor pis 0L [96] T2 10
asn Yy 9y} SUILIdRP O], [eUOT09S-SSOI) ‘groxadrurerd) syy ad :syuened (O SST GST LI0T ZewoDn) ZaIrwey
(0507-950)
v68 = (Sw) QAT [BoL
(0SL1-00€)
86L = (3w) AQd1
(08¥—-s01)
00¢ = (Sw) QI T-Vva (L9
SYVA P paredll  quoydwiks O so1g1ourjoyonue 1T (s1eak)
adod ur Dd jo Aouanbaxy 1oySty JO $9IB[OLI0D [01U02-358)) ‘Qurpejueure uoneImp uedlNy  SOH poydrew-ase §¢ lz1l
s1sKppup 2Jp1PALY)) Y} SUTULIAIP OF, [BUOT}03S-SSOID) ‘syy( ‘edog-1 ad adod 6t L8 910T Ie 12 IPIRYdSIn
SOH 68¢
a1 (9%86) (sroarurdor ADI-ON 001
aaa 1RSI H o sojppomod [ONU02-3587) 10 djoxadurerd) syva SADI Wim 0L (e8] ‘& 1
osn y@d oyl QUIIdRp O, [BUO1}09S-SSOI) (%18) edo@-1 ad :syuoned @4 OLT SSy 9107  Ayroouwreuystryy
(3osuo e o3e
(uoneanp ‘a3esop ‘ad£y ‘vonenp) az1s
S)[NSAI Ure]\ $9A103[q0 usdiseg ‘ornogrowr) Snip vg aseasIq syuedionreq ordures  I1BOX saIpmg

penunuod g dqe],

A\ Adis



M. Grall-Bronnec et al.

54

(YTTF) T6¢ sA
(68CF) L8y = (Sw)

sIBak

6TF) LS

SA (STF) €6
:uoneINp UBSA

agdrt rewolg, RAUEIN 901F) mmuﬁoﬁmm ay Jo
[ADI-Ad A qol + ag 109 sA (L9F) SI0AI3a1R0/59sn0ds)
sunduoowoiq s S[oNuod T¢|
. e 938 UBSIN
ounduoo3dio (syuaned [0¢
‘oprjosiad ‘ourpejuewe ‘aor-ad :aDI-ad ‘sened
SADI JO SAR[1I00 oroxadrureid sAadol + ad 11 :aDI + ad)
asn A[iep [04oo[y oY) durwIep O [BUOND3S-5501) ‘ppaqund “edoq-1 ad swoned Ad TI€ b 6007 [88] [ 10 ueyg
Sw
0d pue (TovF) LoL = aad1 ad
Aiprqrow-0o gns/ormeryoAsd Surques woyqoxd edop-1 ‘oundroowolq QI0A3S 0] QJRISPOW
A UONRIOOSSE JUrOYIUSIS ON JO SOIR[OLI0D ‘oprjog1ad [y ‘sjuoned (8]
oSe 1o8uno g SY} SUIULISISP O, [euonoss-ssor)  ‘ooxurdor ‘sjoxadrurerg ad poalwowop 10N OpI  800T  IB 1° PIOPO0I)
sIeak
(99F) L6
SA (6'7F) €01
‘uoneINp UBSIA
s1edk
(T'T1F) L'8S
A (TTIF) SOH payolew
suodeoriud SIS SUO - _15puag pue -o3e (61
je o3e UBoN
‘QuIISaes ‘ounepurwe (s;uoned 991
‘Qurydrowode ‘asr-ad :aADI-Ad ‘sruened
SQDI JO SIN[21I00 ‘aurjosaqed s4asr +ad LT :adI + dd) [sor]
19puas SN Sy} SUIULISYP O], [BUOT}O3S-SSOID) ‘aprjogiad ‘sporurdoy ad syuoned d €61 €8¢ L00T ‘e 19 1peIn
s1eak
(SSF) 79
SA(TTOF) 9
S ‘uoneINp UBSIA
(0S+F) 0TS "sa (18TF) s1eak (6F)
Lz9 = asop edop-1 98y "sA (6F)
:@oI-ad A dodl + ad €y 198Uo
e 93 UBoN
edop-1
UonNIqIYUISIP pue ‘safuryo uiidares ‘ouodeoriud ‘aodr-ad (s;uoned
amadde ‘ApiqeiLin ‘poowr SADI JO SAR[1I00 ‘QuIpeiuRWE $aaor +ad 6 :dDI + dd) [c8]
passaidap jo swojdwAs 9321081 Q) QUIULIAJAP O, [euonoas-ssor)  ‘ooxrurdor ‘ojoxadrueld ad syuaned qd 001 9002 ‘Te 39 Quojuod
(39suo
(uoneinp ‘ogesop e oSe ‘uoneInp az1s
SJ[NSaI UTRIA] saAno2lqO ugisoq ‘ornosrowr) Inip v ‘ad£y) oseasig sjuedonreq ordwreg IBOX saIpnys

s10)oe] paje[aI-juoned ¢ dqel,

A\ Adis



55

Dopamine Agonists and Impulse Control Disorders

suorsindwod
s sjuaned
pajean-vvdad ¢l
suorsindwod
noym sjuaned
pajean-vvd €<

syjuowr § ¢, o
suorsndwod syuow b : (Juareambo suors[ndwos
[eI01ABYSq 4 vl sroxadrurexd nopm
swoqoid  /I0J0W JO SIR[SLIOD duraseq “1.L Sw zgQ 9sop sjuoped pajeanun z¢ [cz1]
doars pue ‘uorssaidap ‘ssons IO Ay} SUIWLISNP O, [eurpmuoy age1oAr) YV [q®IS STY :syuaned ST L6 L6 0102 ‘[e 10 19yoInog
sIeak
€vF) 99
:UoneINDp UBSJA
(8'€F) sk 0'g 18k (S'0TF)
119 JO uoneInp uedA €'8G :J9sU0
Anpenxoes pue Surques 10]  SGYDI JO SOIR[ALIOD syuowr ¢ 12 936 By
JopuaS orewr :sIsA[eue 9JeLIBATUN) AU} QUIULIAAP O, [BUOI103S-SS0ID) IS Je 10J 1M 9[qelS ad syjuoned g 1911 0102 [2o1] T8 30 90
(I1T1F) T6T "sa SOH 1
aoI moyIm (811F) 1y = B (Yerur 14a
ad 03 paredwod HJ Yim qd 10J adaaTvvd sreak Aqrep ueawr pue
wneLns [enuaA 9y ur Surpuiq (10€F) 68 'sA (TF) 9 'sA (TF) ‘S1NYe9J [BOIUI[D
100B) POONPAI :SISK[EUE 201 1504 (Lvd Jo LDAdS) (r6TF) 168 = (Sw) 9 :uoneInp UESN ‘orydersowop 10j
' Apmys Surg . —
A[[eI19)e[1q BIRLIS [BIUIA K3ojorqonau prs sutordl] aadt el ‘aol-ad payorew) aDI-Ad 1T
pue [esiop yioq ur sdnoig ¢ Suiropun [onuod-ese)  ‘doI-dd $A Hd + dd sa 0d + dd Dd Pm dd 8
o) U2aMIaq patelIp AYIsuep LV o) 91eSNSAAUT O, [BUON}O9S-SS017) sYvd + edoQ-1 dad ssyuened (4 6¢ (374 010T [8T1] T8 12 =D
Sw
(€°691F) 998 pue
(L'TF) 6'C :2p1[0310d
Sw
(6'¥91 F) 6'LLT pue
(9°9F) 111 :o[oxurdoy
8 Sw
swopqoxd ) )
Surques jo A10is1y Aruue (T'891F) 6'90¢ pue
(Juounean w19 re oﬁoxoaﬂﬂwu&
9SN JUNODIU JUILIND)
T VVd Pue ‘xos ((sagdr1 pue aSesop
poLuewun Jurog a8e uo Sunyorewr) A[rep ueowr) sy
93e 103uno & SCDI JO SOW[ALI0D [01U02-358)) (150€ = 1) (48]
VSN oY) ur SuIAry oY} SUIULIRIAP O, [BUON}OIS-SSOID) edop-1 1o/pue syy( ad Apris NOININOQ 060€ 010C 'Te 30 qnenurom
(39suo
(uoneinp ‘oSesop e ae ‘uoneInp az1s
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ Jdqe],

A\ Adis



M. Grall-Bronnec et al.

56

I19pua3 o[eIA

uotssaidop pue Ajorxue jo AI10ISTH

SIOPIOSIP
Surjques jo K103s1y A[mweq

asn 3nip [ejuowradxa jo K10ISTH
I0pUa3 o[eWI]
Kyatsindwat 9010YD I9j8IN)

$2100s Ayrarsnduat

pue Suryaas-A)oaou IQYSIH
$2100s swoydwAs
QAISINdWO9—-9AISSISQO

pue ‘Ajarxue ‘uorssaidop Ioy3IH

SDI JO S9Ie[e1I00
AU} QUIULIAIAP O,

SDI JO SAB[O1I0D
Q) QUIWLIANAP OF,

SADI JO SAB[A1I0D
JY} SUIULIAIAP OF,

SADI JO SAB[A1I0D
JY} SUIULIAIAP OF,

[eUONO3S-SSOI)

[BUOT}O9S-SSOI))

[BUOI}ORS-SSOID)

(dpmis NOININOAQ)
_ob:ou-vmmU
[BUOI193S-SS0ID)

14 Jo se3esop mo
qurpejuewe
‘ounduoowolq
‘oroxrurdox

‘oroxadrwrerd ‘[rpaquig
Sw

(0€€F) €9 "sa (S€9F)

SITI = AadT el
Sw
(86F) S8 "sA (L¥IF)

LLT = dAdT-Vvd

‘aor-ad saajdl + ad

edop-1 ‘euno3noi
‘oroxadrurexd
‘oroxrurdox
‘oundrooworg
c=u
:Kep/Sw 01 edop-1

a=u

:Kep/3wr ¢ aurjo3Ioqed

‘] = u :Kepj3w G

QpuUINSI| (¢ = U

:Aep/Sut 4" 1-7L°0

oroxadrurexd

‘¢ = u :Aep/Sw G4
grormurdor) syv(q

edop-1 F syva

ad
sIBok
8¥F) 68

A (9°6F) S€l

UoNeINp UBIJA

s1eak (8°01F)
65 "SA (9°SF)
L°S{ :19suo
Je 93e uBQN
‘aosr-ad
'sa oI + dd
ad

STd

ad

sywaned ad 00¢

(syuened G

:aO-ad ‘swened

861 DI + dd)
syuaned qd

adl + ST
(Juounean

Vvd pue ‘1opud3d
‘o3e uo Suryojeur)

QDI-ON 78T
SADI WM 78T
ssiwaned (d +9$

[LET] T8 10 W]

[o¢T]
‘Te 30 Sunakny

[0L] 'Te 30 uoop

[cz1] Te 10 uoop

SYNSSI UTBIA!

saAnd2lqO

ugrsaq

(uoneinp ‘ofesop
‘9mnospowr) Snip v

(39suo
e o3e ‘uoneInp
‘ad£y) aseasig

sjuedronred

00¢ 110¢
€1e 1102
(4! 110¢
98 110¢
az1s
oidwres  IBOX

sa1pmg

penunuod ¢ dqe],

A\ Adis



57

Dopamine Agonists and Impulse Control Disorders

‘K1o1XUR JO [9AQ[ IQUSIH

Ayrede + ad 'sa @dI + ad

Ayyede pue
SDI JO S9Ie[e1I00

[01U02-358))

Ad [0nuod 8¢
Ayede + qd 9z
aol + ad s¢

:S1SK]pUD 2IDLDATUY) QU QUIULIAIAP O, [euonoas-sso1) LY Sunye) a1om 9,9°/6 ad :syuoned (4 66 66 210z [9.] ‘Te 19 10197
SIBOK
(8'9F) €11
Sw sa(1'9F) S'T1
(EVSTF) 6LL "SA (1H9TF) ‘uoneInp UedA
CCll = dddT [eoL SIeoA
Sw (T17F) L'6S sa (swaped 1<6
: —d ‘syuaned
OUF T s (81F)  (1F) ggaosuo DA R
a3e 103unox saol 767 = AQAT-VvvVd Je oFe uBdN Vv o) pasodxa
Iopuas S[EN pue ‘sad ‘SMvd S (TISF) TLY sA ‘dor-ad IOAJU JIOM OUM
SADI JO SOIR[A1I00 (110y00) (€997F) 1L6 = AQTT saaor +ad asoy Surpnjoxa [LL]
Sunt120109 s1SpUY 2IVLDAIUY) JY} SUIULIAIAP OF, aanoadsonoy  @oI-ad St ddI + dd ad ‘sjuaned qd o0 1 2102 ‘Te 19 TRjOWI]
aSuoareyo edop-1 steak
Suimor[oy ‘amsodxa and [enNAU (#'9F) LT 'sa
0] 9ATIR[21 ‘aInsodxa and paje[ar €T11P 611
-premar Sumoroy enuatod -uone.mp UesN
Surpuiq o@t&o?ﬁ-o: wnjeLns s1eak (8°8F)
[BIIUSA JO UONINPAI IJ)BAID) Sw (6I€F) 8OL "SA Ly SA (TT11F)
Aqereae (STeF) 9¢9 = aad1 'Sy 19su0
101do0a1 ¢ surwedop duraseq Sueos [Hd Sw 18 95 uBOy
Ul SUIRJIP JUBOYIUSIS ON SPHAORBID | € (ep1F) 14T “5A (26F) ‘}asI-ad SAOT WM TT
moynm SO JO SAIBa1I00 Apis [onuod-ase) 79 = dad1-vvda sa oI + dd dDION L [1€1]
sa sqof ynm suauvd qd Sy} QUIULIEP O, [BUONIRS-SSOID)  “dDI~dd 4 dDI + dd ad swwoned ad 81 81 110T °[e 1@ UBAI[NG.O
sreak (8°LF)
Y11 'sA (v F)
6 ‘UOLRIND UBSIA
sIeak
(L01F) €LS
Sw SA (T°0TF)
FITF) $T1 sa (F11F) L'TG Iesuo
891 = ddd1-vvd Je oFe UedN
89/8¢ ‘aor-ad SAd1 e Ty
o3e 103uno & SCDI JO SOW[ALI0D Apms [01U02-9sBD) SA [H/0¥ oSN vV sa oI + ad dDI-ON 8% [891]
:s1sKjpuUp 2ILDATUY) JY} SUIULIAIAP OF, [euOn29s-SS01)  IDI-Ad A DI + dd ad :syuened 4 68 68 1107 °Te 10 eSunjo[eA
(3osuo
(uoneinp ‘oSesop e ae ‘uoneInp az1s
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ dqe],

A\ Adis



M. Grall-Bronnec et al.

58

Sw (L6€F) ¥19 sA
F0¥F) TeL = aad1

Sw ($'1F) 680 sA s1edA
(T1F) 6'C = a8esop CsP L
oroxadrwrerd A[req  SA (TVF) vL SOH 212
‘aor-ad saayr +ad O U (swaned b
edop-1 ‘aor-dad :dDI—ad :swened
QDI JO SINR[A1I00 [ONUO9-98E)  <aurpiBares “ouipejuewre aor + ad 8z :adI + dd) [06]
Sunjowss Jo AI0ISTH Y} JUIULIANAP OF, [BUOT}03S-SSOI)) ‘s[oxadrurery ad syuoned (qd ST $9¢ €10C ‘Te 30 BUS[RA
Iopuad ofew Jurpnpour
‘s@DI pedojaaap oym sjuenjed SODI JO S9Ie[a1I00 MOTAQT 1IBYD edop-1 ‘ojoxedrurerd
oY) Suowe so[qeLIeA UOWWOD G Q) UIWLIANAP O], aAnoadsonay ‘QuIpRIURII Y ad syuoned Qd O¥1 ovl €107 [8L] ‘Te 10 rURY
I9puad SR sdiysuonerar
aAnerddo
93e 103uno & :
-)sod pue aanerado JUQWISSISSE.
-SAA *o/pue DI Pia sjusned -aid g pue aanerado-axd [L11]
S1s&ppup applvaru)  SAQA/ADI SSNISIP O], [eutpISuo| sdaa dad e yna siuened ad 0g 0s Cloc ‘[e 39 J[oqioys
ueds Ay 0}
Joud y 1 ojoxadrwrerd
DDV 9y} Ul duo) y(J MO[ pue Jo Sw | uoaId
ureigprw oY) ur s103doosrone £3o[o1qomnau sy urqured oIom puE ‘sueds [qd Od oM dd L
V( JO UONBATIOR [RUOTIOUNJSAD Suiropun Wi pI[dnod Iad oy oy soud y 7 10 Od Win dd L
aaey DJ Yim siuaned qd oY) 21eSNSIAUL O, [euond9s-ssoIn LA PleYPIm syualed ad :siwened ad 1 4! Troz  [zetl e e Aey
SIBOA
BTy SA (S0F) 88 syuoned
%€9 BW 0S01< AQAT A (L'0F) 6 oyons-1sod z¢
‘aol-ad s4djdI + ad “HoHEmp UBIN (syuaned 161
surpeiuRwe ‘aor-ad :aADI-dd ‘suaned
SADI JO SR[1I00 [0DU09-38ED  <quodeseius ‘s1onqryur sAadol + ad 7S :dDI + dd) [c01] & 12
s1edA 89> A3y Q) QUIULIAAP O], [euond9s-ssor)  g-OVIA ‘edop-1 ‘yva ad syjuaned Q4 €07 GST 2102 JI0[ T-Z219d
s1eak 69> a3y
IopuaS o[e]A SO JO SOIL[ALI00 KoaIns Teisod IONqQIUUI g-OVIN
21008 uorssardap IoySTH Y} SUIULIANAP OF, [BUOT}03S-SSOI)) edop-1-v(Q ad syuoned (Od S.S SLS 2107 [99] 'Te 30 esmnof
SQI00S ddI 21qe1s €8
uoIssaIdop ur 9SeaIOUl JUALINOUOD) (1a18] sypuow ) DI POAJOSAT ¢
1Dl 1240u v fo juawdojaaaq dn-mof[oy gL dDI 1eA0u 7Z
Iopuas o[ewdq SCD] JO SAE[ALI0D durfeseq 11, Ionqqur g-OvIA ddI1 ou ¢¢l [oo11
1Dl Jo uoynjosay QU QUIULIA)AP O], [eurpmI3uo| edop-1 ‘syv( ad :syuaned 4 0LT 0Le 7102 ‘[e 19 esInof
(39suo
(uonemp ‘oSesop e oSe ‘uoneInp oz1s
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ dqe],

A\ Adis



59

Dopamine Agonists and Impulse Control Disorders

(Ve

01 "sA (9F)

01 :(s1eaK)
uoneInp uedn

(1)

99 'SA (TIF) LS

:(s189K) 19su0
1% oSe UBo

pauOWAp 717

aoI-ad paarasaxd
93e FUNOA 51 Jo sarejoLIod SuIISesel ‘QuIprIuBWIER 4ol + ad Aeanmusos g6g
10puasd SR Ay} SUIWIANP O, [BUOT103S-SS01) syvq ‘edog-1 ad syuaned (4 S08 508 €107 [L6] ‘Te 1@ me[od
(A1931ms
Id)je syjuow )
dn- :
qIDI uo f-MOTIoY el AK1931ns
sioned 1opjo ur A PYe  SAA NLS JO 100 SUHeSEq “LL A103ms S NLLS [e19re[iq
210U paudsIom YOI JO AILIGAdS O} QUIULIARP O, [eurpmiSuo] S4d NLS [ee[lg ad s syuened d 68 68 €10z [S€T] Te 10 wry
%ST SA %19
:suoneordwos
IOJ0N
r1-0)
S sa (61-1)
4 :(s189K)
uoneInp uedn
(6F)
(007=0S) LS 'sA (O1F) LS
691 ‘sAa (0St—SL) HE LRV IREN()
00€ = (uerpaw e a8e uBoN
$9100s uoIssaxdap Jo ‘Aiorxue ‘Sw) qaad1-vvd Yeed (ou1jaspq) vva
‘NS :SINSaT JuedYIuSIS-UON (kpms “(dn-mojjof) adi-ad » Sure arom ogm
OSM QUIRJED gy jo saje[oltod  1oyoo oandadsord  ADI-Ad 4 AJI + dd $aaor +ad ‘sl Jo A101s1y [89]
Sunjows apaIesi) QY QUIULIAAP O, JIeak-{) [eurpmiSuo] SVVA ad  snoraaid noynm qd 9t €107 ‘[ 19 suaenseyq
ue 1qIOW-09 IAYSIT (saa
Sad pue gy plq YsTH pue @ ‘SN
932 J9ZUNOA  sgy] Jo sare[aLIod syuowr ¢
SAd2I 9} QUIULIR™P O, [BUONSS-SSOID 9 ' 10) 1 Yd °IqeIS dd siwaned (d L6T L6C €107 [611] T8 10 wry
(39suo
(uoneinp ‘oSesop e ae ‘uoneInp az1s
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ dqe],

A\ Adis



M. Grall-Bronnec et al.

60

SSOUSNONUIIOSUOD pue
SSQUI[qBIITE JO S[OAT[ JOMOT

WISIONOINAU JO [9AJ] JOYSIH
uotssaidop jo swojdwAs Q10

SDI JO sdre[a1100

sw (6'1¥1)
8vI1 :agd1 vvd

Sw (776£)

[0s]

a3e 108uno x AU} QUIULIA)AP O, [BUOI103S-SS01) +°6SS :AQdT [®0L ad syjuaned 4 061 06 10T QCRERIERE )
osn yvda
Jo AI103SIY OU pue
ewouape Arejmytd
Suruonounj-uou
(0L = u) g dnorp
asn
dq dnoi3 yim paredwod vv( isedjuarmo
v dnois ur gOJ ue padooasp SADI JO SIR[1I00 Aanins Te1s0d sunduoouwolq pue sewounoejoid L]
oyMm s9[ew Jo uonejuasaidar-10AQ QU QUIULIA)AP O, [BUOT}OS-SSOID) ‘Qurjogiaqe) ruIOUNOR[0I] (L, = u) vy dnoin Lyl 10T ‘[e 19 sooueg
(T9¥F)
¥'0T "sA (8F)
Sw 71 (s189K)
(TTeF) 69L sa (01€F) uoneInp uedy
€L9 = dddT [eoL (O1F) z¢€S
Sw (67¢F) TeT sA SA (TIF) TIS
(€0TF) ¥2€ = aadl {(s1eak) Jasuo
Je 98e ued
I ™ " SOH 0C
arreuuorisanb joursyuy JNOWIM pUE UM (6ZEF) LES SA (LOSF) ‘asr-ad
-S209-X 2y} ur 21098 1YSIH sjuaned (qq ur asn 6¥¢ = ddd1-vvd sa oI + ad dad ol
‘Nid + doI + dd Jourayuy dr0[dxa o, [eUONI3S-SSOID)  ‘gDI-dd S4 dJI + dd ad 0Id + ddI + dd 6¢ 89 10T [IL1] Te 30 np
(99F)
— J[qea0I3de sso L SA (L)
(I44-09N) Mmm Om—qu ZL 'S (85F)
soouartadxa mou 01 uado IO 3w (£69F) NM_H.MMMHMMWA s[onuod (d v
. 90L "sA (619F) 008 'sA :
S0 ad (899%F) 1¥6 = AQLT :adr-ad 480
puv gol + dd St 4SO F dd aol sa oI + ad ou M DI yum 11
21008 Kjarxue IoySIy 4SD JO SIL[ALI00 [01U0D-35BD) —ad s dol + dd s gsO) + dd qasd WM og [sl
s1040U02 Jd S4 S F dd S} SUIULIAIAP O, [BUOT103S-SS01) Sa gso + dd ad :syuened 4 €L €L $10C  Te 10 eA9pyoRS
auno3noy
Q€ = U) [PULIZPSUDL]
sporutdoy  gpok I'v F 6C
SCD] JO SAL[ALI0D oroxadrureld :uoneInp ued [z6] ‘e 1
o3e 108uno x AU} QUIULIAAP O, [BUOT}OS-SSOID) (L61 = u) P10 ad syjuaned Q4 ¢€€T €€T $10C ZIny-eroren)
(39suo
(uoneinp ‘oSesop e ae ‘uoneInp az1s
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ dqe],

A\ Adis



61

Dopamine Agonists and Impulse Control Disorders

(e0)1
i sjuaned paziejoereyd

UITYM SIDYAP 2ANIUSO0D (LOZF) TES s $F) SOH Ppaydjewt
1A 10U pue) AII0AdS SAD] (€2¢F) LLy = (Bw) 99 "sa (¢F) X5 pue -3¢ 7
pue SanI[euLIOUqe [eINJONIs adad reoL €°G :(s1eak) (19A9] TRUONEONDD
959} U29M]2Q UOTIB[ALI0D) aseyd ,uo, (06F) €+T UonEINp UL pue ‘xas ‘oSe 10y
DO PUE DOV Ul XaH0D 1aYIIY L ur £pms SUISTWI -5, (7g) g = (3uw) :aor-ad - PP AOI-Ad S1
2DH puv oI SADI JO S9IB[A1I0D [onuod-ase) aada1vvda sadol + ad ddI Wim dd S1 [ve1l
moynm “sa @O ynum smauvd qd Q) QUIWLIANAP OF, [euonoes-sso1)  ‘gII-dd St ddI + ad ad syuened 4 0¢ S S10T  Te 10 QI0NSS9],
(FF) 6L sa
(SF) § :(s1wak)
SSQU[I [BIUSIA UoneINp UL
S[IDs Surdod aA19)jou] (SF) +6S
sonuoa Surjquied sA (6F) +'96
01 AJI[IqISsa00. Pasealou] :(s1eaK) J0SUO
L pue suiquies je 93 UBoN
urquies worqoid uaamIaq edop-1 ‘oundroouwolq _
prqiowaxd re[n3ar jo sporsg sdiysuonejal ‘aprjosad :ad ON dd DN 0¢
:Surques ur sagueyo o) [erodway [00UO-3587) ‘oroxadrurerd Sadd Od dd 5d 0
Sunnqruod/Surouanyul SI0)oe,] oy arordxs o, [BUOID9S-SSOID) ‘ourogioqe) ad :syuaned a4 or o¥ s10c  [oz1] ‘Te 3e &9110
o3e 108uno g
‘ADI-ON (€F)
'S4 SON-QDI yim siuanvd qd S SA(BF) L 'sA
swordwAs snorxue Sw (€0£F) 91p sA (6F) 8 HEGLEIY)
pue aA1ssaidop Jo ArraAas IoUSTH (60SF) vOL "SA (€09F) UOHEINp UBSN
¥6L = AddT [#I0L 6¥F)
93e 103uUno &
) Sw (6L2F) 19 "sa (01F)
*dOI-ON PUD SON-AII 16T 'SA (8LTF) 88€ LS 'SA (8F) IS
o 54 oy suouvd qd SA(STOF) L8P =AATT  :(Sreak) 1asuo
sa100s uonednoooard enxes, 3w (L61F) 991 “sA e o5e ueoN
pue sooueqinisip dogys, Ioy3IH (hLETF) 91€ S (SLTF) ‘a1 o
swoydurfs L0€ =aaaTvvd  -dd st SON CIDTON 86
onoyoAsd Jo A)1oads 1oySiy [ADI-ad -aol + ad SON-ADI + ad 9¢
{ADI-ON 'S4 SON-GDI  SADI JO SAw[a1I00 'S4 SON-AOI + ad $4Od +ad 5d +ddIc (28]
Y puv od yim siuaund qd oY} SUIULIRIAP O, 1oyoo Apmg $a 9d + dd ad ssiwaned d SST S¢Sl S10C ‘Te 39 Lonuod
(39suo

SYNSSI UTBIA!

saAnd2lqO

ugrsaq

(uoneinp ‘ofesop
‘9mnospowr) Snip v

e o3e ‘uoneInp
‘ad£y) aseasig

sjuedronred

az1s

oidwes  Iedx saIpNIS

penunuod ¢ dqe],

A\ Adis



M. Grall-Bronnec et al.

62

X91100 dje[n3urd [erajeqisdr

pue erjSued [eseq [INE[RNUOD
)M 9JUBLIEAOD [BUONOUN) ON

oyeidn

I00BI) SNIAS [BIUOIJ JOLIdJUI )3

pue eurwreind 3Jo] JO UOTIONPIY Surdewnr [ DS JuIprjURWE ‘UT0SNOI stk T F LT aor-dd 9
Aol SDI JO SAe[A1I0D [0U03-9587) ‘oroxadrurexd -uoneinp uesjy adI +dad 1c los1]
-oN st @O] ynm squaypd qd JY} SUIULIAIAP OF, [BUOT}OIS-SSOI) sroxrurdoy ad :syuaned (d +3 +8 9102 QRCRUICHE
aurjo3Iaqed
‘oroxrurdox
‘oroxadrurexd
‘ounog3nol sIeok ¢
(0L = u) svvd :uoneInp SOH payoew
SAD] JO SoIe[o1I0d [01U00-958)) (s = u) edop OSBOSIp UBIPIJN|  -Iopues pue -o3e /g
2100s uoissardop IoySIyH S} SUIULISIAP O, [eUON03s-ss01) -1 (8 = u) auriesey ad siuaned (qdOH LS 9102 [S6] ‘T 19 e[oA
(¥
€9 sA (6vF)
8L (syuow)
Sw (1ZSF) Obp sa uoneinp uedN
(€0vF) 099 = dad1 6F) £09
Sw sa (O1F) L'€S
(SETF) #1T "sa (SETF) i(sxeaf) josuo
917z = daa-vvda 1e 93e urd
:aoI-ad s aodl + ad ‘aor-ad qornouis dd 88
$0100s ANAts[ndut JOySIH SDI Jo sae[a110d quIpejuBWE ‘SIOYQIYUL saddol + add ddI Wim dd LT [v6] T8 10
21008 Ajorxue ey YSIyg S} SUIULIAIAP OF, [euOnOas-sso1)  g-OVIN ‘edop-1 Vv ad :syuaned (@ ST SI1 9102 SROUBI]-ZOBS
(SF) L 'sA (bF) SOH
ﬁEQEEE 71 :(s1eak) Payo1BW-UoTBONpP
LINOD "stouquyut uoneINp UL pue ‘-xas ‘-o3e §|
Anqiqerreae 103dooar Lpis OVIA ‘eurpejuewe : _
€q pue qd W gOI Ps Lad ‘oprjos1ad ‘sforurdor ‘aor-ad aordd Te
DI Yim (Od UL PAlBAS[  U9IMISQ UOHBIOOSSE [01U0o-9s8Y ‘sjoxadnueid) saddI + ad ad1+dad It
JoU 9IoM S[IAJ] 101da0aI £(T oY) 9183NSIAUL O], [BUOTI09S-SSOI)) syvd ‘edo-1 ad :syuoned (qd 7€ 0S G107 [€€T1] Te 10 10keg
q01
pon o
H_.m e o,mmmmww LTF) €21 A @F)  (1F) 8 :(s1wak)
i — (S
QZET0ELS] wsrydsowAjod ove = (3w) agd1 uoneinp uedN ot
GENIND PUT “L67008151 pa1oaLas (@0F) 158 @1F) ‘@or-ad AL MO 68
ININVIZAQYA ‘TESHST [a¥d Jo uoneroosse €8 = Bw) qaaTrvva s 40l + ad g1 i s loz1] 'Ie
"86LLISYST [AY JO SIUBLIEA ay) 21eSNSIAUL O, Apms onousn sydq ‘edog-1 ad swoned dd 16 16 S10T  uIpIqy [eurez
(39suo
(uonemp ‘oesop  1e oSe ‘uoneInp ozIs
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ dqe],

A\ Adis



63

Dopamine Agonists and Impulse Control Disorders

1D uelreA sno3Azo1a)ay
(08z9s1) A1D6108d cqya
SO[eDS [eoIul[d
A} 10} OUAIYIP JUBIYIUSIS ON
(wsIoTuAd pue
UONEBIPI 1IRZIq) SI[BIS JUAIUOD
Z-IdININL T 9y UO S3109S IoySIH
(101ARYDq
QATSUQJap pue ‘Aouanbaiy
SurA] ‘SurA]) soreos Apifea
Z-IdININ € 9y UO S3109S IoySIH
‘aol/bd
moynm sa ng ynm spuauvd qd
109JJ9 OU pey uonoNpal
3sop AJrep istuoge y( Jo JuIXd
AU} J[IYM ‘UOISSTWAI OU JO
J10301paid 1se8uons ay) sem gHAL
UOISSTUWIAL
-[InJ JO 9Jel I9MO[ B pue
‘s@DI 21dnnu ‘sonieuLIouqe
[BIOIABYQQ IQAJS AIOW
ANV swoydwAs aarssardop
Jo Kouonbaiy 1oy3ry pue
uorssaxdop piqroward ‘adKjoua3d
ZHAL U99M12q UONRIOOSSY
:dn-mojjo.q
sada
/DI Jo Amaass pue adAjouad
THAL U29M12q UONRIOOSSY
(Jueurwop)
sjuerIeA Quag Ioyurodsuern
Qurwedop pue (9AISS091)
CHdL Y UOnEIo0SSY
‘§Ad/adI-oN
'S4 SAA/ADI yim swuauvd qd

SDI JO SAe[a1I00
9} UIULIANAP OF,

Dd JO SAIB[O1I00
Q) QUIULIBJAP O],

SADI JO SAB[A1I0D
JY} SUIULIAIAP OF,

[01u02-958))
[BUOT}03S-SSOID)

[oxuod-ase)

[BUOI}O9S-SSOID)

(a[qe[reAe JIsIA Ise[
oY) Je pue 1B |
e JUQWISSISSE)
Auo saa/aort
s sjuaned 10
11040 aAnoadsord
1B3K-6 0) -C
‘[eurpmisuo] NV
Surdfjouan
[0TU02-95BD)
[BUOTIDS-SSOID)

(%8¢) (sjomurdos

1o o[oxadmueld) syvyq

(%18) rdog-1

uonesIpawt
o13rourwredop Auy

Sw

(TOEF) 689 "sa (10€F)

LOL = Add [e0L
Sw (Z8ZF) 9S4 'sA

(162F) SLY = aadl

Sw (L61F) 991 'sa

(88F) 92T 'sA (08F)

£€C = ddd1-vvd

‘Saa/asi—dd
sS4 SAQ@/AdoI + ad

ad

ad

9°6F)

'8 "sA (S'6F)

€8 :(s183K)
uoneInp UedA

‘saa

/doI—dd 4
saa/ajdi + dd

ad

SOH €8¢
dDI-ON 001
SADI WM 0L
:sjuened d OL1

ddI/Od moypim g
Dd Pm Lg
:syuenjed (Od 8S

SAQ@/ADI-Ad 88T
SAQ@/adI + ad +S1
ssywaned ad ¢y

[es] Te 10

STy 9107  Aynooweuysiry

[ve1]

8¢ 910C ‘[e 10 esnig

Wy 910T [szi] e e i)

SYNSSI UTBIA!

saAnd2lqO

ugrsaq

(uoneinp ‘ofesop
‘9mnospowr) Snip v

(39suo
e o3e ‘uoneInp
‘ad£y) aseasig

sjuedronred

az1s

o[dwes  IeoX saIpNIS

penunuod ¢ dqe],

A\ Adis



M. Grall-Bronnec et al.

64

JNOYIIM IO [JIM SIIBIIPUL F INOYIIM SOJBDIIPUT — ‘YIIM SIJBIIPUL + “9[edS 2AIS[nduwo)) JAISSISqQ umorg—oex $I0g-A ‘¢ 2dK asejdxoipAy ueydoidAn

ZHJIL ‘dqa1-VVA+Aad1 dad1 [P0 ‘IopIosIp asn aduesqns (71§ ‘snoponu orwereyiqns A LS ‘AydeiSowo) poyndwos uorssiwe uojoyd 9[SuIs 7HFJS QWOIPULs sTo[ SSI[1sal 7Y ‘1opIOSIp
Jo1aeyeq 2annadar gy ‘Surjqued [eor3ojoyied Hg ‘asn jourau] onewa[qoid )74 ‘Surquies worqoxd yIm IseasIp s uosunred 74 Od ‘Aydeisowo uorssmuo uonisod Ji74 ‘9seasIp s uosunied
add X9M0d [eIU0IJ0JIQIO DO ‘IOpiosip [onuod ospndwr moyim gH7-oN ‘Surjques wopqoid Inoyim aseasip s uosunped (4 ON ‘AIOjuaAu] 1030eJ-9Al] QAN I44-OFN ‘T-K10jusAu]
Kreuosiod orseydnnjy BIOSSUUIN Z-IdAWA “OSEPIXO durueouow OV @sop A[rep jusfeainba edopoad] @77 ‘edopoad] pdop-1 ‘s10p1osip Ioiaeyeq daannadar pue jonuod aaisindwr gyoH7
‘poyroads SIMISYIO JOU JIPIOSIP [0nu0d s[ndwt SON-FD] ‘IopIosip [onuod asndur )7 ‘I01Aeyaq dAIS[ndwod pue AIs[ndw gHy ‘[0nuod Ayjfeay D ‘9SeasIp S UOSUDIed 19suo-A[1ed JJOT
‘Ade1oy Juowaoe[dar suredop 7y ‘Owoipuks uonengaisAp surwedop g7 ‘uone[nunys ureiq-doop g ‘QWOIpuAs [emeIpylim istuoge auredop §M V(@ ‘1o1odsuen surwedop 7y ‘1smuoge
qururedop yy/(q ‘esop A[rep juereambe edop-1 3stuoSe ourwredop @7 7-Vv(Q ‘Quiuedop y(q ‘oserojsuen[Ayiow-0-[0Yded IO ‘IolAryeq [enxas aAIs[ndwiod gg) ‘@ie[n3urd IouLue DIV

01
‘SA  :(STB9K)
JIOTABYSq JOPIOST UONBIND UBIPI
doors Eo&?MﬁM w\nw u&wﬁ (unosnos ‘paquird ! . PN dDI-ON 681
) ‘ounduoouwrorq ‘aor-dad
SN SWBMWNS 577 o saye[oLI0d ‘spomurdos sa @Ol +dadd ad1 Y QL [96] e 10
o3e 18unoyx qy) SuIuIS)ep OJ, [BUOI}03S-SSOI) groxadrurerd) syy ad :syuened (4 SST 66T  L10T ZAWOD) ZaImwey
(€9F)
s10108) 9ANOIpald onousg €9 :(syruowr)
1so3uons oy} a1om sadAjouo3 VvV © parenu uoneInp
2dd Pue ‘VZyIH ‘IX4dO Apmis o130U90) syuaned 9yl JO %0f 9SEISIp UBIIN
Koranooe 15aySIy payoral [opout (Kpms dn-mopjoy  SOUSMALIDDYD aurpaseq
uonoIpaid onouds—fedrur]o Sy fngqeitay  1104oo sanodadsord oy Sunmp Ly pauels ounasvg 18 DI JO 9o13 [Ler]
%S = AN[qeisey dDI ewnss 0, JIedA-¢) [eurpmisuo] syuaned ay) Jo 9,98 dd ‘siuened pajeonun qdq 9.C 9107 ‘[ 10 JowIworry]
(dn-mofjoy pue 99 :(syuow)
surpeseq) Surdewr uone.mp
i 1940 $so[ Surouo 1DddS LVAd ouIpejuewie ‘SIO)qIyur OSEasIp UBIN surpeseq
‘(KI[IQR[IBAR ] W(] Ul 9SBAIOAP swoidwAs (Kpms G-OVIN ‘SYvd ‘®dop-T  :$0usL00IDYD Je oyop w:._maE_
198313 “o1) Sulpulq LV 19M0] DI JO sarePLIod  110yoo aandadsoxd 1SO1SLUIIODIDYD urjosvg LVd ® pm 6211
o3e 103uno & QU) QUIWLIAP O], JeIA-¢) [eurpmi3uo] dn-mojjoq dd swened qd pareanun 0z¢ 9102 BERER 1N
(0S02-950)
768 = (Sw)
Od s sywened qdod aqd- oL
Ul SSOUSNONUIIOSUOD IOMO]
(0SLT-00€)
PIOZIYDS/POAISSI PUB [RIOOSIIUR g6L = (Sw) qaa1
JOATIIASSE-J[S :9[AIS AM[RUOSIo] SOH poyojew-age g¢
(08+—501)
uoreZNewos 00 = () swoldwAs
Kerxuy adga1vva (LT—¢) QoI Inomm 9¢
:(s1sppup 21avaUN) swodwAs so1gIourjoyonue 1T :(s1eak) swoydwiAs
swioydwils D] moym DI Jo sare[a1100 [07UO2-958T ‘Quipejuee uoneInp UL asr s g1 [1z1l
‘s swoydwiks (O] ynm qd oY) SUIWIBNAp O], [BUONO9S-SSOI) ‘syvd ‘edo-1 ad adod 6v 18 9107 ‘I 30 IPIYdsaD
(3osuo
(uoneinp ‘egesop e e ‘uoneinp oz1s
SJ[NSaI UTRIA saAn23[qO ugrsaq ‘ornogrowr) Inip vg ‘ad£y) aseasig sjuedionreq  ojdwes JIBdX sarpnIs

penunuod ¢ dqe],

A\ Adis



65

Dopamine Agonists and Impulse Control Disorders

suoneardwod
I0jow jo Aouonbary 1oy3TH

19sU0 (IJ 18 98e 195uno

s1Bak
€vF 99
:UonRIND UBSA

s1eak (S°01 F)

ST JO s1eak (8°¢ F) €°8G :198U0
uonemp dd P3UT  gapration oy 0°S 1LY Jo uonemp ueajy 1e oSe uvoy
SISCIpUD JpLDAIU)  SUILLISP O],  [RUONOIS-SSOI)  SYIUOW ¢ ISBI[ 18 10J [ 2[q®IS ad syuoned DJ L9TT  010T  [201] Te 10 991
(SF) L 'sa
3w (LGEF) 0v9 (ST 8 :(sTeak)
'SA (69€¢F) TOL = AT [BI0L uoneImp UBIN
3w (807F) 61¢€ (IT9F) T 'sA
'SA (181F) 69¢ = AAAT-VVA (6F) 61 :(s1eak)
suoneorduiod {aor-ad sa aol +ad WSO a3 uedy
1010w paonpur-edop-1 saol Jo opunsi| ‘fipaquud ‘aor-ad (syuaned
JO 20ouasaxd 10 (Oq JO AIIOASS  SIIB[ALIOD I} ‘oroarurdor ‘spoxadrurerd $AdDOl + dd g9 :qoi-aq ‘swened ¢¢ (1011
()IA UOHBIOOSSE JUBOYIUSIS ON  SUILLIS)IOP O],  [BUOIOSS-SSOID) QuIjog1aqed ‘opIjodIod ad adIi+ad) swened ad $SS 0107 C[B 30 [1Sueusy|
s1edk
9'9F) L6
SA(6'VF) €01
:uonRINp UBSIN
SIBoK
(I'TIF) L'8S
SA (TTTF)
G'IS 39suo OH payorew
suodeoriud 1o 98¢ U -1opuad pue -3¢ 061
saoI Jo ‘ouIidafes ‘ounepurwe ‘aor-ad (syuaned 99T :OI-Ad
108u0 swoydwiAs  SIIR[ALIOD Y} Qunydiowode ‘ourjogioqed $AAOI+dd  csyuened ;7 :@DI + Ad) [sor]
1010w (4 1@ oS¢ 10Sun0x  OUIULIDGP O],  [BUONOIS-SSOI) ‘oprjod1ad ‘spoxurdoy ad syuoned 4 €61 €8¢ L00T ‘T8 10 Ipe[ID
SIeaA
(SSF) 79
SA(TT9F) 9
‘uonRINp UBSIA
s1eak (6F)
w (0s4F) 0TS 9°8p "sA (6F)
SA (18CF) L79 = osop edop-1 ¢ 1esuO
(019 “asop edop-1 21008 ‘asr-ad 4 dol +dad e 95 UBO
SYadn ‘oses ‘uoneinp sqo1 Jo edop-1 ‘ouriSaes ‘aor-ad
90su0 Jo oFe) saIMBA) (d  SOIR[ALI0d oY) ‘ouodeoriud ‘urpeiuewe $aaor + ad (syuaned [c8]
()14 UONRIOOSSE JUBOYIUSIS ON  QUIWLIANP O],  [BUONISS-SSOI) ‘groxurdor ‘sfoxadrwerg ad 6:adI+dad) swemed ad 00T 9002 ‘[e 19 SuoOg
(uonjeanp (ed4) ‘uoneinp) az1s
S)[NSaI UTRI s9ANO2[qO ugisoq ‘aFesop ‘omoorowr) Snip v aseasI(q sjuedonreq ordwreg IBOX saIpnys

S10)o8] poje[aI-aseasiq § dqel

A\ Adis



M. Grall-Bronnec et al.

66

uonemp d JoSuog

(s1eak G "SA
16) 19suo0 (qd e 93e 193uno &

s1spup 2 p1Lvalu

(sreak [6°G1]
LS 'sa [1°01 = asl 99%)
Jsuo ST I8 93 1o3uno &

uoneAnouw paseardo

juourredwr feuonouny AION

Josuo (Jd e 93 193uno &

sdol Jo
SQIR[ALI00 )
QUIULIANAP O,

Sl Jo
SOIB[OLIOD )
QUIULIAYAP OF,

sdol Jo
SQIR[ALI00 )
QUIULIdNAP OF,

sdoI o
S9JB[A1I0D O}
QUIULIANAP OF,

saoI Jo
SOJB[OLIOD AU}

QUIULIANAP OF,

[eUO1d3S-SSOID)

(eanpadsonar)
11040

[BUOT}O9S-SSOI))

(&pnys
NOININOQ)
[0nu02-ase)

[BUOT103S-SS01D)

[BUOT}03S-SSOI))

13 jJo sadesop mo|

qurpejuewE
‘ounduoowolq ‘ejorrurdor
‘oroxadrwexd ‘[rpaquig
Juodeoriud ‘ouipejuewe
‘ouryigesel ‘ouri3oas ‘edop
-1 ‘o[oxadrwrerd pue ojo1rurdoy
(€ = u :p/3w Q) edop-1
(1 = u :Aep/3w ¢ ourjo31aqed
{1 = u :Kep/3w G'7 opunsI|
¢ = u :Kep/3wW ' [-¢L0
oroxadrwrend ¢ = u
:Kep/3wr ¢'4— ororurdor) sy

edop-1 F syvQ

Sw (0EEF) ¥€9
'SA (GE9F) SITI = A4 [e0L

Sw (86F) S8
A (LP1TF) LLT = A T-VVA

‘aor-ad sa djol + dd

edop-1 ‘ounognor ‘ojoxodruwrerd

‘o1oaturdor ‘oundrooworg

ad

dd

ST

ad
s1eak
8¥F) 68

A (9°6F) S€l

:uoneInp UBAIA

s1eak (8°01F)
65 "sA (9°GF)
L'S{ 19suo

Je o3e UB9N
‘asl-ad

sa oI + dd

dad

[LET] TR 10 W]

[9011]
‘Te 19 uessey

[0L] Te 30 moOA

[221] 'Te 19 uoop

[o¢1]
‘Te 319 Sunakny

S)[NSAT UTRIA]

$9ANR[qO

ugrsoq

(uonemp
‘a3esop ‘omnorown) Snip v

(od£y ‘vonjeinp)
aseasIq

syuened ad 00T 00  110C
syuaned (qd parean-yvda K43 110T
adl + STd (4! 110¢
(Juounean
VVvd pue ‘1opusg ‘o3e
uo Jurydrew) OI-ON 78T
SADI Ynm ¢8c
ssywoned (d +9¢$ 98 110c
(syuoned G
:dOI-Ad ‘swuened g61
:aol + dd) swwened ad €lc 1102
oz1s
suedonreq  ojdwes  Ieax

sa1pmg

penunuod  Aqe],

A\ Adis



67

Dopamine Agonists and Impulse Control Disorders

*Kyrxardwoo
9SBASIP JOJOW IOJBAID)

1osU0 (JJ e 93 1o5unox
Ayrede + qd "sa DI + Ad

Ayrede

pue sgpI Jo

S3IR[1I00 oY) [013U05-95B)

dd 1onuod 8¢
Ayrede + a4 9t
djI + ad s¢

:s1sppup 23p1vAU)) QUIULIOIAP O],  [BUOLIIS-SSOID) 1A Suryey a1om 9%9°/6 ad :syuoned (4 66 66 2102 [9L] ‘Te 10 101077
(LF) 11 "sa
(9F) T1 :(s1eak)
uoneINp UL
. ME| (evSTF) 6LL ICAE>)
sa (b$9F) ¢C11 = dddT el 09 SA (OIF)
Sw (9LTF) Thl TS i(s1eak)
SAOI "SA = - Jasu0 Je oSe ued (swaned 166 :ADI-Ad
pue ‘Sad (P81F) T6T = AQAT-VVA . N ssjuoned 68 0L + Ad)
1o5U0 (4 I 9Se 10Sunox ‘SAVA JO . suw (ZISF) _‘aorad vva 01 pasodxa
S Sunuiaouod  SIYR[ALIOD ) (10y0o) TLY sA (£99F) 1L6 = AAAT saddI +ad JOASU QIOM OUM d50T) (L]
s1sKjpup 211DATUNY QUIULIANRP O, JAndadsonay :doI-dad s dol + ad ad Surpnjoxa ‘syuaned (g o0 1T 2102 ‘[e 19 oW
(8F) 1T 'sa
) 6 (s1eaf)
uoneInp UBdA
a1
LS A (O1F)
€6 :(s1eak)
Sw ($11F) $21 1J9SUO & 93 UBSN
SaDI Jo 'SA (P1TF) 891 = AdAT1-Vvd ‘aor-ad SADI WM 1§
Josuo (d e a3e 1o8unox SQIR[ALI00 Ay} [0UOd-9s8)) 8¥/8€ SA [¥/0F °osn YVA sa Dol + dd dDI-ON 8¥ [891]
:s1sppup 23p1LIDAIU)) QUIULIOIOP O],  [BUOLIIS-SSOID) aoI-ad sa aol + ad ad :syuened 4 68 68 1107 °Te 10 eSunjo[eA
(9F) 9 'sa
(9F) 11 :(s1eak)
uoneInp Uedn
B 1)
(8ETH) TT¥ 'sA €9 'sA (I F)
(PT€F) 909 = (Sw) AQdT [EIOL 79 :(s189K)
(6LF) $9 "sa JoSUO J& 938 UBQN
(%%'¢)  suoneordwod — (3 ~
SN oy syuoned ur ey 1010 Jo (9019F) €L = (Bw) g T-vvd OW-dd OIN Wi 79T
(%771 DN ynm wuﬁvﬁﬁQ SQJB[A1I0D ) OW-dAd 4 O + dd AW + dd O moyim /8
ur s Jo Aouanbaiy 1oyStH QUINLIONOP O],  [BUONIIS-SSOI) syv( ‘edog-1 ad :syuaned (44 6%€ 6¥¢ 110¢  [SL] I8 19 e[ioS
(uoneInp (od£y ‘vonjeinp) az1s
S)[NSAT UTRIA] saA1nd3[q0 uSisoq ‘a3esop ‘o[nosowr) Snip v aseISIq sjuedionreg  ojdwes  JIedx saIpNIS

penunuod  Aqe],

A\ Adis



M. Grall-Bronnec et al.

68

swojdwAs 10j0W QIO
uonemp (d Iesuo]
Josu0 (JJ e 93e J93unox

(A1931ns 191)% 10
210J2q) IO Wim sjuened
ur $a109s [N Ul 9sea1out

1081 B ()IM PIIBIDOSSE
sem Jasuo (J e 93 1o3uno g
josuo (Jd e 98e Sunox
ad jo ¢-1 23ms

‘Surpnpout ‘sqOI
padoreaap oym syuaned ot

Suowre S9[qeLIEA UOWIWOD G

uoneInp
d :s}nsa1 JueoyrusIs-uoN

501005 FSININ TOUSTH
suoneordwod J0J0A

SSO[ [[99 Y JO 92139p
9y pue Jurssadoid premar
JUBIIOQE AU} UOdM]IOq UOTB[Y

asn uonedIpow

Vv wio)-3uof jou

nqg ‘wnjerns ay) ur uona[dep

v pue 3urssodold premar
JUBLIOQE U9MIIQ UOTR[IY

sdolI Jo
SOJB[O1I0D AU}
QUIULISAP OF,

901

uo S4d N.LS

JO 109130 Y}
QUIULIANAP OF,

sdolI Jo
SOJR[A1I00 A}
QUILIAP O,

SOl jo
SOIB[OLIOD )
QUIULIAYAP OF,

K3oorqonau

Jurf[1opun

ayp
qre3nsoAur o,

[BUOT}O9S-SSOID)
(A1931ms 1933
syuowr )
dn-mor[oy :ZL
sureseq 1L
[eurpmISuo|

MITARI 1IBYD
aanoadsonoy

(Apmys 110109
aAndadsoxd
Teok-1)
[eurpmi3uo|
wSipered
Suryoyims-yse)
popIemal yim
pardnod 1HAdS
u3isop
sy00lqns
-U9aM19q pue
-unpim e ym
[BUONI09S-SS01D)

3w (6'1¥1) §¢I1 :AAd1 VVd
3w (776€) +'SSS :AdAT BI0L ad

A1031ms s NLLS [ee[ig ad

edop
-1 ‘oroxadrwreld ‘ouipejuewry ad
%ST SA 19
:suonesrdwod
JOJOIN

r1-0)

S 'sa (61-1)

¥ :(s1eak)
uoneInp UedJ

(6F)

LS 'sA (OTF)

LG :(s1eak)
13SU0 18 oS UBSJA

(00¥-05) S91
"$A (0S¥—SL) 00€ = (uerpaw

‘Sw) QA 1-Vvda Yeed “(aunjasnq)

“(dn aosr-ad
-mojjof) AOI-ad sa doI + dd sa oI + dd
sYvda ad

(TF) v (s1eak)
uonemp uedA

siwaned ad 06%

K1931s

Sd NLS [eHe[iq
mim sjuaned ad 68

siwaned qd Of1

Vv ® Supe) arom
oym ‘s Jo K103s1Yy
snoraaxd Jnoypm qd

SOH 9¢

jnoysem
uoTRdIpaW Y (J 1. 77
PAIBIIPIW-ISAU ()]

'syuened 4 €

(o8]
‘Te 10 uas[E)

[SET] T8 10 Wiy

[8L] ' 10 vURy

[89]

‘Te 19 suaenseyq

lor1] 'Te 10 suey

S)[NSAT UTRIA]

$9ANR[qO

ugrsoq

sIojiqryur
g-OVIN ‘svvd ‘edoq-1 ad
(uoneInp (od£y ‘vonjeinp)

‘a3esop ‘omnorown) Snip v aseasIg

sjuedronred

sa1pmg

penunuod  Aqe],

A\ Adis



69

Dopamine Agonists and Impulse Control Disorders

1asuo0 (Id I8 a8e 1oSunox
‘dDI-ON

'S4 SON-ADI yn swaind qd

19sU0 (JJ e 93 195uno X

‘dDI-°N puv SON-dDI

Sw (€0eF) 91+ 'sa (60SF) +OL

'SA (€09F) ¥6L = AQdT [BI0L

Sw (6LZF) 1ST "SA (8LTF)
88¢ 'SA (6Z9F) L8 = AT

(€F)

S 'SA (bF) L "sa

(SF) 8 :(s1eak)
uonenp uedA

6F) 19
"SA (OTF) LS 'sA

(8F) 6 :(s1eak)
1OSUO J& 938 UBQN

. Aol o
yhan s4 Dd ynen suiotvd ad Sw (L61F) 991 "SA (FLEF) 91€ -ad st SON AOION 86
uoneinp (d 495u0] saor Jo A (SLTF) LOE = AAIT-VVA -aoI + ad SON-dDI i dd 9¢
:@DI-ON S4 SON-GDI ~ S9IR[d1I00 ) ‘@or-ad st $40d +ad Od WM dd Te [es]
ynm puv g yno soupd g QUIWINKP OL  Woyod ApmS  SON-ADI + dd A Od + dd ad suoned d SS1 ST SI0T °[B 19 HAnuog
ad ((AEDRA|
JO IoyIew jren e Ioyjel jnq yse) SA (IF) T sA
quounean y( Jo 199JJ° 9pIs Sununoosip (HF) 9 :(s1eak)
® 9q j0u Aew syuoned 4 Keaq (66F) €T1 'sA 0 "sa uoneImp uesN
ur Sun{ew-uoIsIoap dArsindury uSisap (LYTF) Ovy = (Sw) aqd1 [eoL ST SDH ¢¢
syuaned STy £3o[o1qoInau s100[gns (69F) 99 'SA ( "sA ‘Sa paipoipaut ST ¢
paTRIIpaW pue SHH uey) Surkpropun -wompq  (8117F) 661 = Bw) AAAT-VVA —dd s4 (parestpowt
911 Sununoosip 1YSIy © pey o e P (ST Sa papopaw  PRIDAIPAUL + Ad $7 puUR paredIpaul l6€11
sjuoned (I poIROIPIW-IaAdN  Q1eSNSOAUL O],  [BUONOIS-SSOID) —-Qd sa pawopaut + (qd STY PUe ad -10A9U €1) dd LE €8 C107  'T® 10 PoRYN-TV
(1LTF) €s¥ ,
Sunyeas Qd Jo 1950 'sA (9y¢F) €2y = (Bw) qaa1 SOH ¥
Ki1oA0u JO S[9A9] JaYSIH 10 9pIS JO :Jasuo 1fo] “sa jasuo Sy 1osU0 Y[ 61
‘@d  SOw[PLI0d dY [0DUO9-95E) Jonquul OVIN ‘LINOD 1950 1451 61 [8€1]
1oSUO-1f2] 'SA (Jd 12SUO-JYS1y  SUILLIARD O]  [BUONIIS-sso1)  ‘ordsurjoyonue ‘syy( ‘edoq-1 ad suened 44 8¢ 78 S102 ‘e 19 surey
(L1¥7F) 195
sa (67yF) 8¢9 = (Bw) AAd1
(STIF) L6 s (syuaned
[ wed sadl Jo ‘aor-ad s« ol + dd (swoned €77 :aOI-ad [c6]
SYAdN-SAIN U0 21098 DYSTH 1101100 o [0NU02-9587 surpejuewe ‘(sjoxadrweld ‘syuoned 7/ :OI + dd) ‘[e 19 IUB[OIA
SuoneN)ONy I0JO[N  QUILLIDIP O],  [BUONIIS-SSOID) Aqeroadse) syy( ‘edoq-1 ad sjuoned 4 00 0SY +10T -zangupoy
(uoneInp (od£y ‘vonjeinp) az1s
$)[nsaI urepy s9A192[q0 usisa(q ‘aFesop ‘omosjow) Snip v aseasIq sjuedonieg  oidwes  IBax soIpmg

penunuod § Iqe],

A\ Adis



M. Grall-Bronnec et al.

70

JNOYIIM SIIBIIPUT — “YIIM SIBOIPUT + Q[0S Suney aseasi(] S, Uosunyied payun SYadn ‘ddd1-VvVaA+add1 agd1 ipiof ‘snajonu srereyiqns A LS ‘AydeiSowo) pandwod uorssiwe uojoyd
9[3uIs [DFJS ‘UONIBIAID pIepue)s (7S ‘QWOIPUAS ST SsopIsar §7y ‘Furques [eor3ojoyred Hg @seasIp S, uoSUDIRd (74 IOPIOSIp [0Nuod asindwl noyim (7)[-0N ‘Uoneuruexy 2Jels [eIUdjN
-TUTIA] FSAIA *MITAINU] SIOPIOSIT SAIS[ndW] ©IOSSUUIIA [T ‘[edS Suney 9seasi(] S, Uosuned PayIu() 2y} JO UOISIARY paIosuodS-£10100§ IopIOSI( JUSWAOIN SY T -SAW ‘suonesrduod
I0joW DY ‘103J1QIYUI 9SBPAXO QUIWIBOUOW L071q1Yul QYA ‘@sOp A[rep judreamnba edopoad] (@77 ‘edopoad] ndop-1 ‘s19pI0SIp J01ARYdq 2ATI)odaI pue [onuod dAIs|ndwit gyH7 ‘Payroads asimIayjo
JOU JOPIOSIP [013u0d as[ndwt SON-D] ‘IPpIosIp [00u0d s[ndwr (7)7 ‘Jonuod Ayiesy Dy ‘Aderoy) Juowaoe[dar surwredop 7y ‘QwoIpuis uone[ngaisAp surwedop g (@ ‘uonenuns ureiq-doop
$g{ ‘woIpuAs [emerpyiim jstuoge surwredop g4 V@ Istuode aurwedop Yy g ‘9sop Afrep judrearnbe edop-13stuode surwedop q@g7-vVy@ Quiwedop y(g ‘dserjsuen[Ayjow-0-[0yo3ed JNOD

suoneniony Iojow
pue SBISQUDSAP JO 90UdSAI]

UONDIDOSSD 2ADEIN

SIBIA ()G> 19su0 (d 18 98y

Jreosqns
I-SYAdN 2y} uo 2100s IoyYITH
Josu0 (d ¥e 98¢ 1Funox

sdnl jo
S9JR[OII00 A}

QUIWLIARP O,

sdoI Jo
S9JB[A1I0D O}
QUIULIANAP OF,

Sl Jo
SOJB[OLIOd AU}
QUIULIANAP OF,

[eUO1d9S-SSOID)

[01U02-358))
[BUOT103S-SS01D)

[BUOT}03S-SSOI))

(suno3noi
‘mrpaquid ‘ounduoouwolq
‘oroxrurdor ‘ejoxadrwrerd) syvyq

(%86) (s[oxturdor
10 ojoxadrureid) syv(q

(%18) edo@-1

sw (126F)
Ot 'sa (€0¥F) 099 = AQd1

Sw (SE1F) P11
'sA (SE1F) 917 = AAT-vvd

‘aopl—ad sa ddI + ad
QuipejuBwWe ‘SIONqIyUI
4-OVIA ‘edop-1°vva

01 "SA  :(S183K)
uoneInp UBIPIN

‘dol-dd
sa@ol +dadd
dad

dd

@+
€91 'sa (6vF)
8pL (spuowr)

uoneInp UBSA
(6F)
€09 'sa (01F)
L'€S :(s1eak)

Josuo Je 93e UBIN

‘dol-dd
sa oI + ad
dad

dDI-ON 81
a1 s oL
Muﬁ@ﬁﬁ& dd €¢¢
SOH 8¢
ddI-ON 001
SADT WM (L
:syuaned ad 0L1

aol moyim ad 88
a1 wm ad Lt
ssyuaned ad ST1

[96] Te 10
ZOWOD) ZaIrwey

[€8] 810
Ay11I00WRUYSLIS]

6] ‘1o 30
SEOURI]-ZoBS

S)[NSAT UTRIA]

$9ANR[qO

ugrsoq

(uonemp
‘a3esop ‘omnorown) Snip v

(od£y ‘vonjeinp)
aseasIq

sjuedronred

944 L10T
994 910¢
STl 910¢
az1s
oidwres  IBOX

sa1pmg

penunuod  Aqe],

A\ Adis



Dopamine Agonists and Impulse Control Disorders

71

References

10.

16.

18.

19.

. Rang HP, Dale MM, Ritter JM, Flower RJ, Henderson G. Rang

& Dale’s pharmacology. 7th ed. Edinburgh: Elsevier Churchill
Livingstone; 2012.

. Ahlskog JE. Pathological behaviors provoked by dopamine

agonist therapy of Parkinson’s disease. Behav.

2011;104(1):168-72.

Physiol

. Seeman P. Parkinson’s disease treatment may cause impulse-

control disorder
2015;69(4):183-9.

via dopamine D3 receptors. Synapse.

. Holman AJ. Impulse control disorder behaviors associated with

pramipexole used to treat fibromyalgia. J Gambl Stud.

2009;25(3):425-31.

. Porta F, Ponzone A, Spada M. Long-term safety and effective-

ness of pramipexole in tetrahydrobiopterin deficiency. Eur J
Paediatr Neurol. 2016;20(6):839-42.

. Seedat S, Kesler S, Niehaus DJ, Stein DJ. Pathological gambling

behaviour: emergence secondary to treatment of Parkinson’s
disease with dopaminergic agents. Depress Anxiety.
2000;11(4):185-6.

. Molina JA, Sainz-Artiga MJ, Fraile A, Jimenez-Jimenez FJ,

Villanueva C, Orti-Pareja M, et al. Pathologic gambling in
Parkinson’s disease: a behavioral manifestation of pharmaco-
logic treatment?. Mov Disord. 2000;15(5):869-72.

. Gallagher DA, O’Sullivan SS, Evans AH, Lees AJ, Schrag A.

Pathological gambling in Parkinson’s disease: risk factors and
differences from dopamine dysregulation. An analysis of pub-
lished case series. Mov Disord. 2007;22(12):1757-63.

. Grall-Bronnec M, Sauvaget A, Perrouin F, Leboucher J,

Etcheverrigaray F, Challet-Bouju G, et al. Pathological gam-
bling associated with aripiprazole or dopamine replacement
therapy: do patients share the same features? A review. J Clin
Psychopharmacol. 2016;36(1):63-70.

Voon V, Hassan K, Zurowski M, de Souza M, Thomsen T, Fox
S, et al. Prevalence of repetitive and reward-seeking behaviors
in Parkinson’s disease. Neurology. 2006;67(7):1254-7.

. Weintraub D, Potenza MN. Impulse control disorders in Parkin-

son’s disease. Curr Neurol Neurosci Rep. 2006;6(4):302-6.

. APA. Diagnostic and statistical manual of mental disorders, fifth

edition. Washington, DC: APA; 2013.

. Atmaca M. Drug-induced impulse control disorders: a review.

Curr Clin Pharmacol. 2014;9(1):70-4.

. Dang D, Cunnington D, Swieca J. The emergence of devastating

impulse control disorders during dopamine agonist therapy of
the restless legs syndrome. Clin  Neuropharmacol.
2011;34(2):66-70.

. d’Orsi G, Demaio V, Specchio LM. Pathological gambling plus

hypersexuality in restless legs syndrome: a new case. Neurol
Sci. 2011;32(4):707-9.

Evans AH, Butzkueven H. Dopamine agonist-induced patho-
logical gambling in restless legs syndrome due to multiple
sclerosis. Mov Disord. 2007;22(4):590-1.

. Evans AH, Stegeman JR. Punding in patients on dopamine

agonists for restless leg Mov  Disord.
2009;24(1):140-1.

Jones HB, George S. “You never told me I would turn into a
gambler’: a first person account of dopamine agonist—induced
gambling addiction in a patient with restless legs syndrome.
BMJ Case Rep. 2011;2011. doi:10.1136/bcr.07.2011.4459.
Kolla BP, Mansukhani MP, Barraza R, Bostwick JM. Impact of
dopamine agonists on compulsive behaviors: a case series of
pramipexole-induced pathological gambling. Psychosomatics.

2010;51(3):271-3.

syndrome.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Leu-Semenescu S, Karroum E, Brion A, Konofal E, Arnulf 1.
Dopamine dysregulation syndrome in a patient with restless legs
syndrome. Sleep Med. 2009;10(4):494-6.

Quickfall J, Suchowersky O. Pathological gambling associated
with dopamine agonist use in restless legs syndrome. Parkin-
sonism Relat Disord. 2007;13(8):535-6.

Schreglmann SR, Gantenbein AR, Eisele G, Baumann CR.
Transdermal rotigotine causes impulse control disorders in
patients with restless legs syndrome. Parkinsonism Relat Disord.
2012;18(2):207-9.

Tippmann-Peikert M, Park JG, Boeve BF, Shepard JW, Silber
MH. Pathologic gambling in patients with restless legs syn-
drome treated with dopaminergic agonists. Neurology.
2007;68(4):301-3.

Almanzar S, Zapata-Vega MI, Raya JA. Dopamine agonist-in-
duced impulse control disorders in a patient with prolactinoma.
Psychosomatics. 2013;54(4):387-91.

Thondam SK, Alusi S, O’Driscoll K, Gilkes CE, Cuthbertson
DJ, Daousi C. Impulse control disorder in a patient on long-term
treatment with bromocriptine for a macroprolactinoma. Clin
Neuropharmacol. 2013;36(5):170-2.

Aarons S, Peisah C, Wijeratne C. Neuropsychiatric effects of
Parkinson’s  disease  treatment. Australas J  Ageing.
2012;31(3):198-202.

Alonso Canovasa A, Luquin Piudo R, Garcia Ruiz-Espigac P,
Burguera JA, Campos Arillo V, Castro A, et al. Dopaminergic
agonists in Parkinson’s disease. Neurologia (English Edition).
2014;29(4):230-41.

Ambermoon P, Carter A, Hall WD, Dissanayaka NN, O’Sulli-
van JD. Impulse control disorders in patients with Parkinson’s
disease receiving dopamine replacement therapy: evidence and
implications  for  the  addictions field. = Addiction.
2011;106(2):283-93.

Antonelli F, Ray N, Strafella AP. Impulsivity and Parkinson’s
disease: more than just disinhibition. J Neurol Sci.
2011;310(1-2):202-7.

Antonini A, Tolosa E, Mizuno Y, Yamamoto M, Poewe WH. A
reassessment of risks and benefits of dopamine agonists in
Parkinson’s disease. Lancet Neurol. 2009;8(10):929-37.
Balarajah S, Cavanna AE. The pathophysiology of impulse
control disorders in Parkinson disease. Behav Neurol.
2013;26(4):237-44.

Bugalho P, Oliveira-Maia AJ. Impulse control disorders in
Parkinson’s disease: crossroads between neurology, psychiatry
and neuroscience. Behav Neurol. 2013;27(4):547-57.

Cilia R. How neurodegeneration, dopamine and maladaptive
behavioral learning interact to produce impulse control disorders
in Parkinson’s disease. Basal Ganglia. 2012;2(4):195-9.

Cilia R, van Eimeren T. Impulse control disorders in Parkinson’s
disease: seeking a roadmap toward a better understanding. Brain
Struct Funct. 2011;216(4):289-99.

Dagher A, Robbins TW. Personality, addiction, dopamine:
insights from Parkinson’s disease. Neuron. 2009;61(4):502-10.
Delaney M, Leroi I, Simpson J, Overton PG. Impulse control
disorders in Parkinson’s disease: a psychosocial perspective.
J Clin Psychol Med Settings. 2012;19(3):338-46.

Djamshidian A, Averbeck BB, Lees AJ, O’Sullivan SS. Clinical
aspects of impulsive compulsive behaviours in Parkinson’s
disease. J Neurol Sci. 2011;310(1-2):183-8.

Djamshidian A, Cardoso F, Grosset D, Bowden-Jones H, Lees
Al. Pathological gambling in Parkinson’s disease—a review of
the literature. Mov Disord. 2011;26(11):1976-84.
Driver-Dunckley E, Samanta J, Stacy M. Pathological gambling
associated with dopamine agonist therapy in Parkinson’s dis-
ease. Neurology. 2003;61(3):422-3.

A\ Adis


http://dx.doi.org/10.1136/bcr.07.2011.4459

72

M. Grall-Bronnec et al.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Evans A. Dopamine agonist-induced substance addiction: the
next piece of the puzzle. J Clin Neurosci. 2011;18(2):191-2.
Evans AH, Strafella AP, Weintraub D, Stacy M. Impulsive and
compulsive behaviors in Parkinson’s disease. Mov Disord.
2009;24(11):1561-70.

Fenu S, Wardas J, Morelli M. Impulse control disorders and
dopamine dysregulation syndrome associated with dopamine
agonist therapy in Parkinson’s disease. Behav Pharmacol.
2009;20(5-6):363-79.

Grosset D. Dopamine agonists and therapy compliance. Neurol
Sci. 2008;29(Suppl 5):S375-6.

Hou J-GG, Lai EC. Non-motor symptoms of Parkinson’s dis-
ease. Int J Gerontol. 2007;1(2):53-64.

Jiménez-Urbieta H, Gago B, de la Riva P, Delgado-Alvarado M,
Marin C, Rodriguez-Oroz MC. Dyskinesias and impulse control
disorders in Parkinson’s disease: from pathogenesis to potential
therapeutic approaches. Neurosci Biobehav Rev. 2015;56:294-314.
Katzenschlager R. Dopaminergic dysregulation syndrome in
Parkinson’s disease. J Neurol Sci. 2011;310(1-2):271-5.

Lee JY, Jeon BS. Maladaptive reward-learning and impulse
control disorders in patients with Parkinson’s disease: a clinical
overview and pathophysiology update. J Mov Disord.
2014;7(2):67-76.

Nakum S, Cavanna AE. The prevalence and clinical character-
istics of hypersexuality in patients with Parkinson’s disease
following dopaminergic therapy: a systematic literature review.
Parkinsonism Relat Disord. 2016;25:10-6.

Pirritano D, Plastino M, Bosco D, Gallelli L, Siniscalchi A, De
Sarro G. Gambling disorder during dopamine replacement
treatment in Parkinson’s disease: a comprehensive review.
Biomed Res Int. 2014;2014:728038.

Poletti M, Bonuccelli U. Impulse control disorders in Parkin-
son’s disease: the role of personality and cognitive status.
J Neurol. 2012;259(11):2269-77.

Samuel M, Rodriguez-Oroz M, Antonini A, Brotchie JM, Ray
Chaudhuri K, Brown RG, et al. Management of impulse control
disorders in Parkinson’s disease: controversies and future
approaches. Mov Disord. 2015;30(2):150-9.

Santangelo G, Barone P, Trojano L, Vitale C. Pathological
gambling in Parkinson’s disease. A comprehensive review.
Parkinsonism Relat Disord. 2013;19(7):645-53.

Sierra M, Carnicella S, Strafella AP, Bichon A, Lhommée E,
Castrioto A, et al. Apathy and impulse control disorders: yin &
yang of dopamine dependent behaviors. J Parkinsons Dis.
2015;5(3):625-36.

Stocchi F. Pathological gambling in Parkinson’s disease. Lancet
Neurol. 2005;4(10):590-2.

Tanwani P, Fernie BA, Nikcevi¢ AV, Spada MM. A systematic
review of treatments for impulse control disorders and related
behaviours in Parkinson’s disease. Psychiatry Res.
2015;225(3):402-6.

Villa C, Pascual-Sedano B, Pagonabarraga J, Kulisevsky J.
Impulse control disorders and dopaminergic treatments in
Parkinson’s disease. Rev Neurol (Paris). 2011;167(11):
827-32.

Voon V, Fernagut P-O, Wickens J, Baunez C, Rodriguez M,
Pavon N, et al. Chronic dopaminergic stimulation in Parkinson’s
disease: from dyskinesias to impulse control disorders. Lancet
Neurol. 2009;8(12):1140-9.

Voon V, Potenza MN, Thomsen T. Medication-related impulse
control and repetitive behaviors in Parkinson’s disease. Curr
Opin Neurol. 2007;20(4):484-92.

Vriend C, Pattij T, van der Werf YD, Voorn P, Booij J, Rutten S,
et al. Depression and impulse control disorders in Parkinson’s
disease: two sides of the same coin? Neurosci Biobehav Rev.
2014;38:60-71.

A\ Adis

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

Weintraub D. Dopamine and impulse control disorders in
Parkinson’s disease. Ann Neurol. 2008;64(Suppl 2):S93-100.
Weintraub D, David AS, Evans AH, Grant JE, Stacy M. Clinical
spectrum of impulse control disorders in Parkinson’s disease.
Mov Disord. 2015;30(2):121-7.

Wu K, Politis M, Piccini P. Parkinson disease and impulse
control disorders: a review of clinical features, pathophysiology
and management. Postgrad Med J. 1009;2009(85):590-6.

Zand R. Is dopamine agonist therapy associated with developing
pathological gambling in Parkinson’s disease patients? Eur
Neurol. 2008;59(3-4):183-6.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. J Clin Epidemiol. 2009;62(10):1006—-12.

Bostwick JM, Hecksel KA, Stevens SR, Bower JH, Ahlskog JE.
Frequency of new-onset pathologic compulsive gambling or
hypersexuality after drug treatment of idiopathic Parkinson
disease. Mayo Clin Proc. 2009;84(4):310-6.

Joutsa J, Martikainen K, Vahlberg T, Voon V, Kaasinen V. Impulse
control disorders and depression in Finnish patients with Parkin-
son’s disease. Parkinsonism Relat Disord. 2012;18(2):155-60.
Tomlinson CL, Stowe R, Patel S, Rick C, Gray R, Clarke CE.
Systematic review of levodopa dose equivalency reporting in
Parkinson’s disease. Mov Disord. 2010;25(15):2649-53.
Bastiaens J, Dorfman BJ, Christos PJ, Nirenberg MJ. Prospec-
tive cohort study of impulse control disorders in Parkinson’s
disease. Mov Disord. 2013;28(3):327-33.

van Holst RJ, van den Brink W, Veltman DJ, Goudriaan AE.
Why gamblers fail to win: a review of cognitive and neu-
roimaging findings in pathological gambling. Neurosci Biobe-
hav Rev. 2010;34(1):87-107.

Voon V, Schoerling A, Wenzel S, Ekanayake V, Reiff J,
Trenkwalder C, et al. Frequency of impulse control behaviours
associated with dopaminergic therapy in restless legs syndrome.
BMC Neurol. 2011;11:117.

Driver-Dunckley ED, Noble BN, Hentz JG, Evidente VG,
Caviness JN, Parish J, et al. Gambling and increased sexual
desire with dopaminergic medications in restless legs syndrome.
Clin Neuropharmacol. 2007;30(5):249-55.

Bayard S, Langenier MC, Dauvilliers Y. Decision-making,
reward-seeking behaviors and dopamine agonist therapy in
restless legs syndrome. Sleep. 2013;36(10):1501-7.
Martinkova J, Trejbalova L, Sasikova M, Benetin J, Valkovic P.
Impulse control disorders associated with dopaminergic medi-
cation in patients with pituitary adenomas. Clin Neuropharma-
col. 2011;34(5):179-81.

Bancos I, Nannenga MR, Bostwick JM, Silber MH, Erickson D,
Nippoldt TB. Impulse control disorders in patients with dopa-
mine agonist-treated prolactinomas and nonfunctioning pituitary
adenomas: a case-control study. Clin Endocrinol (Oxf).
2014;80(6):863-8.

Solla P, Cannas A, Floris GL, Orofino G, Costantino E, Boi A,
et al. Behavioral, neuropsychiatric and cognitive disorders in
Parkinson’s disease patients with and without motor complica-
tions. Prog  Neuropsychopharmacol Biol Psychiatry.
2011;35(4):1009-13.

Leroi I, Andrews M, McDonald K, Harbishettar V, Elliott R,
Byrme EJ, et al. Apathy and impulse control disorders in
Parkinson’s disease: a direct comparison. Parkinsonism Relat
Disord. 2012;18(2):198-203.

Limotai N, Oyama G, Go C, Bernal O, Ong T, Moum SJ, et al.
Addiction-like manifestations and Parkinson’s disease: a large
single center 9-year experience. Int J  Neurosci.
2012;122(3):145-53.

Rana AQ, Mansoor W, Hussaini S, Al Mosabbir A, Rahman M,
Rahman L. Factors associated with the development of impulse



Dopamine Agonists and Impulse Control Disorders

73

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

compulsive disorders in Parkinson patients. Int J Neurosci.
2013;123(7):503-6.

Leroi I, Barraclough M, McKie S, Hinvest N, Evans J, Elliott R,
et al. Dopaminergic influences on executive function and
impulsive behaviour in impulse control disorders in Parkinson’s
disease. J Neuropsychol. 2013;7(2):306-25.

Callesen MB, Weintraub D, Damholdt MF, Mgller A. Impulsive
and compulsive behaviors among Danish patients with Parkin-
son’s disease: prevalence, depression, and personality. Parkin-
sonism Relat Disord. 2014;20(1):22-6.

Sachdeva J, Harbishettar V, Barraclough M, McDonald K, Leroi
L. Clinical profile of compulsive sexual behaviour and paraphilia
in Parkinson’s disease. J Parkinsons Dis. 2014;4(4):665-70.
Pontieri FE, Assogna F, Pellicano C, Cacciari C, Pannunzi S,
Morrone A, et al. Sociodemographic, neuropsychiatric and
cognitive characteristics of pathological gambling and impulse
control disorders NOS in Parkinson’s disease. Eur Neuropsy-
chopharmacol. 2015;25(1):69-76.

Krishnamoorthy S, Rajan R, Banerjee M, Kumar H, Sarma G,
Krishnan S, et al. Dopamine D3 receptor Ser9Gly variant is
associated with impulse control disorders in Parkinson’s disease
patients. Parkinsonism Relat Disord. 2016;30:13-7.

Weintraub D, Koester J, Potenza MN, Siderowf AD, Stacy M, Voon
V, et al. Impulse control disorders in Parkinson disease: a cross-
sectional study of 3090 patients. Arch Neurol. 2010;67(5):589-95.
Pontone G, Williams JR, Bassett SS, Marsh L. Clinical features
associated with impulse control disorders in Parkinson disease.
Neurology. 2006;67(7):1258-61.

Weintraub D, Siderowf AD, Potenza MN, Goveas J, Morales
KH, Duda JE, et al. Association of dopamine agonist use with
impulse control disorders in Parkinson disease. Arch Neurol.
2006;63(7):969-73.

Crockford D, Quickfall J, Currie S, Furtado S, Suchowersky O,
El-Guebaly N. Prevalence of problem and pathological gam-
bling in Parkinson’s disease. J] Gambl Stud. 2008;24(4):411-22.
Fan W, Ding H, Ma J, Chan P. Impulse control disorders in
Parkinson’s disease in a Chinese population. Neurosci Lett.
2009;465(1):6-9.

Politis M, Loane C, Wu K, O’Sullivan SS, Woodhead Z, Kiferle
L, et al. Neural response to visual sexual cues in dopamine
treatment-linked hypersexuality in Parkinson’s disease. Brain.
2013;136(Pt 2):400-11.

Valenca GT, Glass PG, Negreiros NN, Duarte MB, Ventura LM,
Mueller M, et al. Past smoking and current dopamine agonist
use show an independent and dose-dependent association with
impulse control disorders in Parkinson’s disease. Parkinsonism
Relat Disord. 2013;19(7):698-700.

Moore TJ, Glenmullen J, Mattison DR. Reports of pathological
gambling, hypersexuality, and compulsive shopping associated
with dopamine receptor agonist drugs. JAMA Intern Med.
2014;174(12):1930-3.

Garcia-Ruiz PJ, Martinez Castrillo JC, Alonso-Canovas A,
Herranz Barcenas A, Vela L, Sanchez Alonso P, et al. Impulse
control disorder in patients with Parkinson’s disease under
dopamine agonist therapy: a multicentre study. J Neurol Neu-
rosurg Psychiatry. 2014;85(8):840-4.

Rodriguez-Violante M, Gonzalez-Latapi P, Cervantes-Arriaga
A, Camacho-Ordofiez A, Weintraub D. Impulse control and
related disorders in Mexican Parkinson’s disease patients.
Parkinsonism Relat Disord. 2014;20(8):907-10.

Saez-Francas N, Marti Andrés G, Ramirez N, de Fabregues O,
Alvarez-Sabin J, Casas M, et al. Clinical and psychopathological
factors associated with impulse control disorders in Parkinson’s
disease. Neurologia (English Edition). 2016;31(4):231-8.

Vela L, Martinez Castrillo JC, Garcia Ruiz P, Gasca-Salas C,
Macias Macias Y, Pérez Fernandez E, et al. The high prevalence

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

of impulse control behaviors in patients with early-onset
Parkinson’s disease: a cross-sectional multicenter study. J Neu-
rol Sci. 2016;368:150—4.

Ramirez Gomez CC, Serrano Duefias M, Bernal O, Araoz N,
Saenz Farret M, Aldinio V, et al. A multicenter comparative
study of impulse control disorder in Latin American patients
with Parkinson disease. Clin Neuropharmacol. 2017;40(2):51-5.
Poletti M, Logi C, Lucetti C, Del Dotto P, Baldacci F, Vergallo
A, et al. A single-center, cross-sectional prevalence study of
impulse control disorders in Parkinson disease: association with
dopaminergic drugs. J Clin Psychopharmacol. 2013;33(5):691-4.
Grosset KA, Macphee G, Pal G, Stewart D, Watt A, Davie J,
et al. Problematic gambling on dopamine agonists: not such a
rarity. Mov Disord. 2006;21(12):2206-8.

Ye Z, Hammer A, Camara E, Munte TF. Pramipexole modulates
the neural network of reward anticipation. Hum Brain Mapp.
2011;32(5):800-11.

Joutsa J, Martikainen K, Vahlberg T, Kaasinen V. Effects of
dopamine agonist dose and gender on the prognosis of impulse
control disorders in Parkinson’s disease. Parkinsonism Relat
Disord. 2012;18(10):1079-83.

Kenangil G, Ozekmekci S, Sohtaoglu M, Erginoz E. Compul-
sive behaviors in patients with Parkinson’s disease. Neurologist.
2010;16(3):192-5.

Lee J-Y, Kim J-M, Kim JW, Cho J, Lee WY, Kim H-J, et al.
Association between the dose of dopaminergic medication and
the behavioral disturbances in Parkinson disease. Parkinsonism
Relat Disord. 2010;16(3):202-7.

Perez-Lloret S, Rey MV, Fabre N, Ory F, Spampinato U, Brefel-
Courbon C, et al. Prevalence and pharmacological factors asso-
ciated with impulse-control disorder symptoms in patients with
Parkinson disease. Clin Neuropharmacol. 2012;35(6):261-5.
Sohtaoglu M, Demiray DY, Kenangil G, Ozekmekci S, Erginoz E.
Long term follow-up of Parkinson’s disease patients with impulse
control disorders. Parkinsonism Relat Disord. 2010;16(5):334-7.
Giladi N, Weitzman N, Schreiber S, Shabtai H, Peretz C. New
onset heightened interest or drive for gambling, shopping, eating
or sexual activity in patients with Parkinson’s disease: the role
of dopamine agonist treatment and age at motor symptoms
onset. J Psychopharmacol. 2007;21(5):501-6.

Hassan A, Bower JH, Kumar N, Matsumoto JY, Fealey RD,
Josephs KA, et al. Dopamine agonist-triggered pathological
behaviors: surveillance in the PD clinic reveals high frequencies.
Parkinsonism Relat Disord. 2011;17(4):260-4.

Antonini A, Chaudhuri KR, Boroojerdi B, Asgharnejad M,
Bauer L, Grieger F, et al. Impulse control disorder related
behaviours during long-term rotigotine treatment: a post hoc
analysis. Eur J Neurol. 2016;23(10):1556-65.

Todorova A, Samuel M, Brown RG, Chaudhuri KR. Infusion
therapies and development of impulse control disorders in
advanced Parkinson disease: clinical experience after 3 years’
follow-up. Clin Neuropharmacol. 2015;38(4):132—4.

Abler B, Hahlbrock R, Unrath A, Gron G, Kassubek J. At-risk for
pathological gambling: imaging neural reward processing under
chronic dopamine agonists. Brain. 2009;132(Pt 9):2396-402.
van Eimeren T, Ballanger B, Pellecchia G, Miyasaki JM, Lang
AE, Strafella AP. Dopamine agonists diminish value sensitivity
of the orbitofrontal cortex: a trigger for pathological gambling in
Parkinson’s disease? Neuropsychopharmacology.
2009;34(13):2758-66.

van Eimeren T, Pellecchia G, Cilia R, Ballanger B, Steeves TD,
Houle S, et al. Drug-induced deactivation of inhibitory networks
predicts  pathological ~gambling in PD. Neurology.
2010;75(19):1711-6.

Voon V, Reynolds B, Brezing C, Gallea C, Skaljic M, Eka-
nayake V, et al. Impulsive choice and response in dopamine

A\ Adis



74

M. Grall-Bronnec et al.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

agonist-related impulse control behaviors. Psychopharmacol-
ogy. 2010;207(4):645-59.

Djamshidian A, O’Sullivan SS, Lawrence AD, Foltynie T,
Aviles-Olmos I, Magdalinou N, et al. Perceptual decision-
making in patients with Parkinson’s disease. J Psychopharma-
col. 2014;28(12):1149-54.

Voon V, Gao J, Brezing C, Symmonds M, Ekanayake V, Fer-
nandez H, et al. Dopamine agonists and risk: impulse control
disorders in Parkinson’s disease. Brain. 2011;134(Pt 5):1438-46.
Claassen DO, van den Wildenberg WP, Ridderinkhof KR, Jes-
sup CK, Harrison MB, Wooten GF, et al. The risky business of
dopamine agonists in Parkinson disease and impulse control
disorders. Behav Neurosci. 2011;125(4):492-500.

Claassen DO, van den Wildenberg WP, Harrison MB, van
Wouwe NC, Kanoff K, Neimat JS, et al. Proficient motor impulse
control in Parkinson disease patients with impulsive and com-
pulsive behaviors. Pharmacol Biochem Behav. 2015;129:19-25.
Shotbolt P, Moriarty J, Costello A, Jha A, David A, Ashkan K,
et al. Relationships between deep brain stimulation and impulse
control disorders in Parkinson’s disease, with a literature review.
Parkinsonism Relat Disord. 2012;18(1):10-6.

Vallelunga A, Flaibani R, Formento-Dojot P, Biundo R, Fac-
chini S, Antonini A. Role of genetic polymorphisms of the
dopaminergic system in Parkinson’s disease patients with
impulse control disorders. Parkinsonism Relat Disord.
2012;18(4):397-9.

Kim J, Kim M, Kwon DY, Seo WK, Kim JH, Baik JS, et al.
Clinical characteristics of impulse control and repetitive
behavior disorders in Parkinson’s disease. J Neurol.
2013;260(2):429-37.

Olley J, Blaszczynski A, Lewis S. Dopaminergic medication in
Parkinson’s disease and problem gambling. J Gambl Stud.
2015;31(3):1085-106.

Gescheidt T, Majerova V, Mensikova K, Dusek L, Czekbova K,
Kotkova P, et al. ID 16-Impulse control disorders in young-onset
patients with Parkinson’s disease: Cross-sectional study seeking
associated factors with regard of personal characteristics. Clin
Neurophysiol. 2016;127(3):e70.

Voon V, Sohr M, Lang AE, Potenza MN, Siderowf AD,
Whetteckey J, et al. Impulse control disorders in Parkinson
disease: a multicenter case—control study. Ann Neurol.
2011;69(6):986-96.

Pourcher E, Remillard S, Cohen H. Compulsive habits in rest-
less legs syndrome patients under dopaminergic treatment.
J Neurol Sci. 2010;290(1-2):52-6.

Brusa L, Pavino V, Massimetti MC, Ceravolo R, Stefani S,
Stanzione P. Pathological gambling in Parkinson’s disease
patients: dopaminergic medication or personality traits fault?
J Neurol Sci. 2016;366:167-70.

Cilia R, Benfante R, Asselta R, Marabini L, Cereda E, Siri C,
et al. Tryptophan hydroxylase type 2 variants modulate severity
and outcome of addictive behaviors in Parkinson’s disease.
Parkinsonism Relat Disord. 2016;29:96-103.

Zainal Abidin S, Tan EL, Chan SC, Jaafar A, Lee AX, Abd
Hamid MH, et al. DRD and GRIN2B polymorphisms and their
association with the development of impulse control behaviour
among Malaysian Parkinson’s disease patients. BMC Neurol.
2015;15:59.

Kraemmer J, Smith K, Weintraub D, Guillemot V, Nalls MA,
Cormier-Dequaire F, et al. Clinical-genetic model predicts
incident impulse control disorders in Parkinson’s disease.
J Neurol Neurosurg Psychiatry. 2016;87(10):1106-11.

Cilia R, Ko JH, Cho SS, van Eimeren T, Marotta G, Pellecchia
G, et al. Reduced dopamine transporter density in the ventral
striatum of patients with Parkinson’s disease and pathological
gambling. Neurobiol Dis. 2010;39(1):98-104.

A\ Adis

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

Smith KM, Xie SX, Weintraub D. Incident impulse control dis-
order symptoms and dopamine transporter imaging in Parkinson
disease. J Neurol Neurosurg Psychiatry. 2016;87(8):864-70.
Premi E, Pilotto A, Garibotto V, Bigni B, Turrone R, Alberici A,
et al. Impulse control disorder in PD: A lateralized monoamin-
ergic frontostriatal disconnection syndrome? Parkinsonism Relat
Disord. 2016;30:62-6.

O’Sullivan SS, Wu K, Politis M, Lawrence AD, Evans AH,
Bose SK, et al. Cue-induced striatal dopamine release in
Parkinson’s disease-associated impulsive-compulsive beha-
viours. Brain. 2011;134(Pt 4):969-78.

Ray NIJ, Miyasaki JM, Zurowski M, Ko JH, Cho SS, Pellecchia
G, et al. Extrastriatal dopaminergic abnormalities of DA
homeostasis in Parkinson’s patients with medication-induced
pathological gambling: a [11C] FLB-457 and PET study. Neu-
robiol Dis. 2012;48(3):519-25.

Payer DE, Guttman M, Kish SJ, Tong J, Strafella A, Zack M,
et al. [(1)(1)C]-(+)-PHNO PET imaging of dopamine D(2/3)
receptors in Parkinson’s disease with impulse control disorders.
Mov Disord. 2015;30(2):160-6.

Tessitore A, Santangelo G, De Micco R, Vitale C, Giordano A,
Raimo S, et al. Cortical thickness changes in patients with
Parkinson’s disease and impulse control disorders. Parkinsonism
Relat Disord. 2016;24:119-25.

Kim YE, Kim HJ, Kim H-J, Lee J-Y, Yun JY, Kim J-Y, et al.
Impulse control and related behaviors after bilateral subthalamic
stimulation in patients with Parkinson’s disease. J Clin Neurosci.
2013;20(7):964-9.

Auyeung M, Tsoi TH, Tang WK, Cheung CM, Lee CN, Li R,
et al. Impulse control disorders in Chinese Parkinson’s disease
patients: the effect of ergot derived dopamine agonist. Parkin-
sonism Relat Disord. 2011;17(8):635-7.

Lim S-Y, Tan ZK, Ngam PI, Lor TL, Mohamed H, Schee JP,
et al. Impulsive-compulsive behaviors are common in Asian
Parkinson’s disease patients: assessment using the QUIP.
Parkinsonism Relat Disord. 2011;17(10):761-4.

Harris E, McNamara P, Durso R. Novelty seeking in patients
with right- versus left-onset Parkinson disease. Cogn Behav
Neurol. 2015;28(1):11-6.

Al-Khaled M, Heldmann M, Bolstorff I, Hagenah J, Miinte TF.
Intertemporal choice in Parkinson’s disease and restless legs
syndrome. Parkinsonism Relat Disord. 2015;21(11):1330-5.
Aarts E, Helmich RC, Janssen MJR, Oyen WIJG, Bloem BR, Cools
R. Aberrant reward processing in Parkinson’s disease is associated
with dopamine cell loss. Neurolmage. 2012;59(4):3339-46.

Voon V, Napier TC, Frank MJ, Sgambato-Faure V, Grace AA,
Rodriguez-Oroz M, et al. Impulse control disorders and levo-
dopa-induced dyskinesias in Parkinson’s disease: an update.
Lancet Neurol. 2017;16(3):238-50.

Antonelli F, Ko JH, Miyasaki J, Lang AE, Houle S, Valzania F,
et al. Dopamine-agonists and impulsivity in Parkinson’s disease:
impulsive choices vs. impulsive actions. Hum Brain Mapp.
2014;35(6):2499-506.

O’Callaghan C, Hornberger M. Screening for impulse control
symptoms in patients with de novo Parkinson disease: a case-
control study. Neurology. 2013;81(7):694-5.

Fishman PS. Pramipexole and its extended release formulation
for Parkinson’s disease. J Cent Nerv Syst Dis. 2011;3:169-78.
Stocchi F, Torti M, Fossati C. Advances in dopamine receptor
agonists for the treatment of Parkinson’s disease. Expert Opin
Pharmacother. 2016;17(14):1889-902.

Rizos A, Sauerbier A, Antonini A, Weintraub D, Martinez-
Martin P, Kessel B, et al. A European multicentre survey of
impulse control behaviours in Parkinson’s disease patients
treated with short- and long-acting dopamine agonists. Eur J
Neurol. 2016;23(8):1255-61.



Dopamine Agonists and Impulse Control Disorders

75

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

Weintraub D, Papay K, Siderowf A. Screening for impulse
control symptoms in patients with de novo Parkinson disease: a
case-control study. Neurology. 2013;80(2):176-80.

Antonini A, Siri C, Santangelo G, Cilia R, Poletti M, Canesi M,
et al. Impulsivity and compulsivity in drug-naive patients with
Parkinson’s disease. Mov Disord. 2011;26(3):464-8.

Gaboriau L, Victorri-Vigneau C, Gerardin M, Allain-Veyrac G,
Jolliet-Evin P, Grall-Bronnec M. Aripiprazole: a new risk factor
for pathological gambling? A report of 8 case reports. Addict
Behav. 2014;39(3):562-5.

Grotsch P, Lange C, Wiesbeck GA, Lang U. Pathological
gambling induced by dopamine antagonists: a case report.
J Gambl Stud. 2015;31(1):295-7.

Macphee GJ, Chaudhuri KR, David AS, Worth P, Wood B.
Managing impulse control behaviours in Parkinson’s disease:
practical guidelines. Br J Hosp Med (Lond). 2013;74(3):160-6.
Lyons KE, Friedman JH, Hermanowicz N, Isaacson SH, Hauser
RA, Hersh BP, et al. Orally disintegrating selegiline in Parkin-
son patients with dopamine agonist-related adverse effects. Clin
Neuropharmacol. 2010;33(1):5-10.

Jimenez-Murcia S, Bove FI, Israel M, Steiger H, Fernandez-
Aranda F, Alvarez-Moya E, et al. Cognitive-behavioral therapy
for pathological gambling in Parkinson’s disease: a pilot con-
trolled study. Eur Addict Res. 2012;18(6):265-74.

Bandini F, Primavera A, Pizzorno M, Cocito L. Using STN DBS
and medication reduction as a strategy to treat pathological
gambling in Parkinson’s disease. Parkinsonism Relat Disord.
2007;13(6):369-71.

Broen M, Duits A, Visser-Vandewalle V, Temel Y, Winogrodzka
A. Impulse control and related disorders in Parkinson’s disease
patients treated with bilateral subthalamic nucleus stimulation: a
review. Parkinsonism Relat Disord. 2018;17(6):413-7.

Bermejo PE. Topiramate in managing impulse control disorders
in  Parkinson’s disease. Parkinsonism Relat Disord.
2008;14(5):448-9.

Hicks CW, Pandya MM, Itin I, Fernandez HH. Valproate for the
treatment of medication-induced impulse-control disorders in
three patients with Parkinson’s disease. Parkinsonism Relat
Disord. 2011;17(5):379-81.

Bermejo PE, Ruiz-Huete C, Anciones B. Zonisamide in
managing impulse control disorders in Parkinson’s disease.
J Neurol. 2010;257(10):1682-5.

Bosco D, Plastino M, Colica C, Bosco F, Arianna S, Vecchio A,
et al. Opioid antagonist naltrexone for the treatment of

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

pathological gambling in Parkinson disease. Clin Neurophar-
macol. 2012;35(3):118-20.

Kurlan R. Disabling repetitive behaviors in Parkinson’s disease.
Mov Disord. 2004;19(4):433-7.

Sevincok L, Akoglu A, Akyol A. Quetiapine in a case with
Parkinson disease and pathological gambling. J Clin Psy-
chopharmacol. 2007;27(1):107-8.

Rotondo A, Bosco D, Plastino M, Consoli A, Bosco F. Cloza-
pine for medication-related pathological gambling in Parkinson
disease. Mov Disord. 2010;25(12):1994-5.

Pallanti S, Bernardi S, Raglione LM, Marini P, Ammannati F,
Sorbi S, et al. Complex repetitive behavior: Punding after
bilateral subthalamic nucleus stimulation in Parkinson’s disease.
Parkinsonism Relat Disord. 2010;16(6):376-80.

Zahodne LB, Susatia F, Bowers D, Ong TL, Jacobson CE 4th,
Okun MS, et al. Binge eating in Parkinson’s disease: prevalence,
correlates and the contribution of deep brain stimulation.
J Neuropsychiatry Clin Neurosci. 2011;23(1):56-62.

Lipford MC, Silber MH. Long-term use of pramipexole in the
management of restless legs syndrome. Sleep Med.
2012;13(10):1280-5.

Patel S, Garcia X, Mohammad ME, Yu XX, Vlastaris K,
O’Donnell K, et al. Dopamine agonist withdrawal syndrome
(DAWS) in a tertiary Parkinson disease treatment center.
J Neurol Sci. 2017;379(Aug):308-11.

Avila A, Cardona X, Martin-Baranera M, Bello J, Sastre F.
Impulsive and compulsive behaviors in Parkinson’s disease: a
one-year follow-up study. J Neurol Sci. 2011;310(1-2):197-201.
Biundo R, Formento-Dojot P, Facchini S, Vallelunga A, Ghezzo
L, Foscolo L, et al. Brain volume changes in Parkinson’s disease
and their relationship with cognitive and behavioural abnor-
malities. J Neurol Sci. 2011;310(1-2):64-9.

Sharp ME, Viswanathan J, McKeown MJ, Appel-Cresswell S,
Stoessl AJ, Barton JJS. Decisions under risk in Parkinson’s
disease: preserved evaluation of probability and magnitude.
Neuropsychologia. 2013;51(13):2679-89.

Chang FCF, Kwan V, van der Poorten D, Mahant N, Wolfe N,
Ha AD, et al. Intraduodenal levodopa-carbidopa intestinal gel
infusion improves both motor performance and quality of life in
advanced Parkinson’s disease. J Clin Neurosci. 2016;25:41-5.
Wu K, Politis M, O’Sullivan SS, Lawrence AD, Warsi S, Lees
A, et al. Problematic Internet use in Parkinson’s disease.
Parkinsonism Relat Disord. 2014;20(5):482-7.

A\ Adis



	Dopamine Agonists and Impulse Control Disorders: A Complex Association
	Abstract
	Introduction
	Dopamine and Dopaminergic Pathways in the Central Nervous System
	Dopamine Agonists
	Parkinson’s Disease, But Also Restless Legs Syndrome and Prolactinomahellip
	Impulse Control Disorders (ICDs) Associated with Dopamine Agonists
	Lack of Evidence

	Materials and Methods
	Search Resources
	Eligibility Criteria
	Article Selection
	Data Extraction

	Results
	Prevalence
	Drug-Related Factors
	Type of Dopamine Agonist (DAA)
	Dose of DAA
	Duration of DAA Treatment
	DAA Formulation
	Biological Aspects

	Patient-Related Factors
	Sociodemographic Characteristics
	Gender
	Age
	Other Sociodemographic Characteristics

	Co-Morbidities
	Psychiatric Symptoms
	Addictive Disorders
	Sleep Problems
	Personality

	Biological Aspects

	Disease-Related Factors
	Age of Onset
	Disease Duration
	Type of Disease
	Biological Aspects


	Discussion
	Main Findings
	Limitations
	Recommendations
	‘‘Prevention is Better than Cure’’: How to Achieve ‘P4 Medicine’?
	When an ICD Occurs, it is Not Too Late


	Conclusion and Future Directions
	Acknowledgements
	Appendix�
	References


