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Abstract

Parkinson disease (PD) is a common neurodegenerative disorder in older adults characterized by motor and
nonmotor symptoms and complications. Impulse control disorders (ICDs), such as pathological gambling,
compulsive shopping, compulsive sexual behavior (hypersexuality), and binge eating disorder, affect 13.6%
of the PD population. Use of dopamine receptor agonists (DRAs) is considered a major risk factor for ICD
development. Amantadine and a high dose of levodopa were linked to ICDs to a lesser extent than DRAs.
Based on the severity of behavior(s), ICDs can negatively impact social, professional, and familial lives of
patients and their families. Ideally, all PD patients taking DRAs, high doses of levodopa, and/or amantadine
should be routinely asked about or monitored for ICDs during therapy initiation and continuation. Dose
decrease or withdrawal of the offending agent, primarily DRAs, is usually the most effective first step in ICD
management. Careful dose adjustment with close monitoring is warranted due to risk for worsening of
motor symptoms or emergence of dopamine agonist withdrawal syndrome (DAWS). About 1/3 of PD
patients with ICD who decrease or discontinue DRA experienced DAWS. The lowest dose of DRA will need
to be continued to balance ICDs and DAWS as it is not alleviated by other dopaminergic or psychotropic
medications. Other therapies with low empiric evidence, such as amantadine, naloxone, cognitive behavior
therapy, deep brain stimulation, and psychopharmacotherapy showed mixed results for ICD management. It
is crucial that clinicians are familiar with the psychiatric complications of PD, including ICDs, beyond mere
recognition and management of motor symptoms.
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In addition to motor symptoms, nonmotor symptoms and
complications, such as neuropsychiatric or neurobehavioral
Introduction problems, autonomic dysfunction, and sensory problems,
are also considered an important part of PD.* Neuropsy-

Parkinson disease (PD) is the most common type of - ) R
chiatric or neurobehavioral complications such as depres-

primary parkinsonism and the second most common i i ) R
progressive neurodegenerative disorder. It affects about /0N anxiety, rapid eye movement Sl_eeP behavior d.|sorder,
1% of the population over age 50 years and about 2.5% of and dementia are all very common in PD and are likely to
the population over age 70.* The lifetime risk for PD ~ OCCur due to neurodegenerative processes in different
development is 2.0% in men and 1.3% in women.? neurotransmitters systems in various brain regions.* Other
Idiopathic, also known as sporadic PD, is the most  complications, such as psychosis, delirium, and compulsive/
common form of PD, affecting primarily older adults. In impulsive spectrum disorders, such as impulse control
general, PD is associated with motor symptoms, such as  disorders (ICDs), dopamine dysregulation syndrome (DDS),
resting tremor, bradykinesia/akinesia, and rigidity as a and punding, are also relatively common.4™*® Impulse
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TABLE: Comparison of impulse control disorders (ICDs) versus dopamine dysregulation syndrome (DDS) in Parkinson

disease®>?

ICDs

DDS

Description/presentation

function
(1) Pathologic gambling

(2) Compulsive shopping (oniomania)
(3) Compulsive eating (binge eating

disorder)

(4) Compulsive sexual behavior

(hypersexuality)
- Nymphomania
- Satyriasis
Primary medication cause(s)
agonists
- BromocriEtine
- Pergolide
- Pramipexole
- Ropinirole
- Rotigotine®
Medication cause(s) with

lesser extent ® Use of amantadine

Set of behavior(s) performed repetitively,
excessively, and compulsively affecting one’s

Use of oral or transdermal® dopamine receptor

An excessive and compulsive use of
dopaminergic medications well beyond the
dose needed to control motor symptoms. It
is characterized by the following:

(1) Escalating daily dosages of
medications

(2) Aggressive or hypomanic behaviors
during excessive use

(3) Withdrawal states characterized by
dysphoria and anxiety

Long-term dopaminergic treatment, usually
with
- Levodopa, especially at greater dosages
- Subcutaneous apomorphine (high-
potency, short-acting dopamine
receptor agonist)

* Use of levodopa, especially at high doses

*There are some limited data reporting lower rates of ICDs with transdermal rotigotine compared to oral pramipexole and ropinirole.

PCurrently discontinued in the United States.

control disorders are a group of psychiatric disorders
associated with impulsive behavior or drive or temptation
to be involved in pleasurable activity of an excessive and
harmful nature to the individual (and his or her family).5'6
The four major ICD behaviors in PD patients are pathologic
gambling, compulsive shopping, compulsive sexual behav-
ior (hypersexuality), and binge eating disorder.”” Important
and contrasted information between ICDs and DDS in PD
are listed in the Table. As the US population is aging and
growth of the population of individuals 65 years and older
will continue over the coming years, it is crucial that
clinicians are familiar with the complications of PD beyond
mere recognition and management of motor symptoms.

Impulse Control Disorder (ICD) in PD

The Dominion Study (Phase 1), a large cross-sectional
multicenter study of 3090 patients (mean age 63.8 = SD
8.0 years) with idiopathic PD from 46 movement disorder
centers across the United States (n=33) and Canada
(n=13), assessed the prevalence of ICDs. Presence of
individual ICDs were assessed using Massachusetts
Gambling Screen (pathologic gambling), the Minnesota
Impulsive Disorders Interview (compulsive sexual and
buying behavior), and Diagnostic and Statistical Manual
of Mental Disorders IV criteria for binge eating disorder.?
At least 1 ICD was identified in 13.6% of patients, and
frequencies of individual ICDs were pathological gambling
(5.0%), compulsive sexual behavior (3.5%), compulsive
buying (5.7%), and binge eating disorder (4.3%).% Twenty-

eight percent of PD patients with an ICD experienced 2 or
more 1CDs.®

It appears that ICDs are related more to dopaminergic
treatment than to PD itself. The Parkinson’s Progression
Markers Initiative studied the frequency of individual ICDs
in newly diagnosed and untreated PD patients (n=168;
mean age 61.5 = SD 9.5 years) and unmatched healthy
controls (n=143; mean age 59.1 = SD 12 years) from 21
different academic movement disorders centers in the
United States (n=16) and Europe (n=r5).?*> The presence
of ICDs was assessed using the Questionnaire for
Impulsive-Compulsive Disorders in Parkinson’s Disease-
Short Form using previously reported criteria and cut-off
values.** Prevalence of ICDs did not differ between de
novo untreated PD patients and unmatched healthy
controls for compulsive gambling (1.2% vs 0.7%),
compulsive buying (3.0% vs 2.1%), compulsive sexual
behavior (4.2% vs 3.5%), or binge eating disorder (7.1% vs
10.5%).73

The use of oral dopamine receptor agonists (DRASs),
including ergot derivatives (eg, bromocriptine, pergolide)
and nonergot derivatives (eg, pramipexole, ropinirole) is
currently considered the most important risk factor for
developing ICDs in PD patients.5®*2° A recent 4-year
prospective cohort study of nondemented outpatients
with idiopathic PD and no previous history of PD
neurosurgery or ICDs studied the prevalence of new-
onset ICDs in this population. Forty-six out of 164
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patients were treated with DRAs.*® Twenty-five subjects
were newly treated, and 21 subjects received ongoing
therapy with a DRA. Eighteen patients (39.1%) treated
with a DRA developed new-onset ICDs over the course of
the study. The timing of onset of an ICD was highly
variable, ranging from 3 to 114 months after initiation of
DRA with median onset time of 23 months. The most
common ICD was binge eating disorder, which affected
16 of 18 subjects with new-onset ICD (44% women). The
study concluded that timing for new-onset ICD after DRA
treatment is highly variable among PD patients. In
addition, high lifetime prevalence of cigarette smoking
(44.2% vs 14.3%; P=.04) and greater baseline prevalence
of caffeine consumption (100% vs 66.7%; P=.007) were
associated with high prevalence of new-onset ICD while
on a DRA*?

Garcia-Ruiz et al*> conducted a multicenter transversal
study with 233 PD patients (mean age 66 = SD g.7 years)
chronically treated with a single DRA (transdermal
rotigotine, oral pramipexole, or oral ropinirole) for at
least 6 months. The patients were recruited from g5
different Spanish PD centers, and the mean exposure time
to a select single DRA was 5.9 years (SD 4.1 years). A total
of 116 patients were treated with pramipexole, 81 patients
with ropinirole, and 36 patients with rotigotine. Thirty-
nine percent of patients on a single DRA fulfilled the
clinical criteria for an ICD** using the Questionnaire for
Impulsive-Compulsive Disorders in Parkinson’s Disease
form.?* Oral DRA treatment either with pramipexole or
ropinirole was associated with higher risk for ICD
development in comparison to transdermal rotigotine
(42% vs 19%; Fisher exact test P <.o01). Univariate
analysis of data revealed that younger age (P <.01),
treatment with rasagiline (P <.os), and treatment with
oral DRA (pramipexole or ropinirole; P <.o1) were
significantly associated with ICDs. No difference was
observed between extended-release and immediate-re-
lease formulations of pramipexole or ropinirole (Fisher
exact test P > .o5). Multivariate analysis revealed that oral
DRAs are associated with 3-fold increased risk of ICD
development (odds ratio [OR]=3.14; 95% confidence
interval [Cl]]=1.26-7.83; P=.014). In addition, concomi-
tant use of rasagiline with a DRA was associated with a 2-
fold increased risk for ICD development (OR =2.12; 95%
Cl=1.07-4.21; P=.032).?> This study reported that
transdermal rotigotine might be associated with lower
risk for development of ICD compared to oral pramipexole
or ropinirole. The significance of these differences is not
well understood. There is no clear explanation for whether
this is due to difference in drug pharmacology, route of
administration, or other factors. Due to study design, it
was not possible to determine relative risk for ICD
development. In addition, this study included fewer
subjects treated with rotigotine and shorter exposure
time to rotigotine therapy in comparison to oral DRAs.?>

There is need for further investigation using prospective
studies in order to confirm lower risk for ICD development
during rotigotine use in comparison to oral pramipexole or
ropinirole.

Additional medications, such as amantadine and high
doses of levodopa, were also reported to be associated
with an increased risk for ICDs in PD populations,
however, to a lesser extent than oral DRAs.®*%2*22 The
Dominion study (Phase 1) reported that use of DRAs
(pergolide, pramipexole, and ropinirole) versus levodopa
was associated with a 2.6-fold increased risk for ICD
development (OR = 2.60; 95% Cl=1.97-3.43; P <.001).? It
also revealed that use of oral DRAs and levodopa are both
independently associated with elevated risk for all of the 4
studied ICDs. The use of DRA versus no DRA was
associated with a 2.7-fold risk increase for ICDs
(OR=2.72; 95% Cl=2.07-3.57; P <.001), and levodopa
versus no levodopa use was associated with a 1.5-fold
increase (OR=1.51; 95% Cl=1.09-2.09; P <.01).® No
significant difference was observed for the propensity of
pramipexole (n=1286) or ropinirole (n=651) to induce
ICD behaviors (17.7% vs 15.5%; P =.14). The rate of ICDs
did not significantly differ from pramipexole compared
with ropinirole (17.7% vs 15.5%; P=.14; OR=1.22; 95%
Cl=0.94-1.57).% Use of pergolide (n=150) was associated
with a 22% overall increase in ICD frequency.® Important-
ly, the highest risk for development of ICD was observed
during concomitant therapy of an oral DRA and levodopa.
This combination therapy, compared to DRA treatment
alone, increased the odds of having an ICD by 1.4-fold
(OR=1.42; 95% Cl=1.08-1.98; P <.001).® Interestingly,
higher dosages of levodopa were associated with an
increased risk for ICD (P= .008), and no dose-dependent
effect was observed for oral DRAs.® In contrast to these
findings, a recent retrospective chart analysis study by
Rana et al?® reported strong association with the dose of
DRA as well as levodopa and the onset of ICD in PD
patients.?® Of the 140 community dwelling PD patients
from a single community-based PD and movement
disorder clinic, a total of 8 patients treated with
antiparkinson medications developed symptoms of ICD.
The symptoms included compulsive buying, compulsive
gambling, binge eating, and increased creativity and
hypersexuality. Out of 42 PD patients treated with DRA, a
total of 7 patients developed symptoms consistent with
ICDs. In contrast, only 1 patient out of 92 PD patients
treated with levodopa developed such symptoms. Inter-
estingly, all patients who developed ICD(s) were given
high doses of either DRA (pramipexole or amantadine) or
levodopa. In addition, those who developed ICDs in this
study had other common characteristics: male sex, early
stages of PD (Stage 1 to 2), and early-onset of PD
(between age 30 to 60 years).?®
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Although ICDs are more prevalent in PD patients treated
with oral DRAs, a high dose of levodopa and amantadine,
other clinical and demographic factors (eg, male sex,
younger age of onset of PD, preexisting impulsivity or
impulse control disorder or substance use disorder, and
family history of gambling problems) were shown to
increase the likelihood of development of ICD in patients
on DRA therapy.®***” The Dominion study (Phase 1), the
largest cross-sectional study to date, reported that men
were more likely to develop compulsive sexual behavior
than women (5.2% vs 0.5%; OR=11.98; 95% Cl=4.87-
29.48; P <.o01) and less likely to develop compulsive
shopping (4.5% vs 7.8%; OR=o0.55; 95% Cl=0.40-0.74;
P <.oo1) and binge eating disorder (3.4% vs £5.8%;
OR=0.57; 95% Cl=0.40-0.81; P=0.002).® In addition,
the US patients had about a 2-fold increased risk for
development of compulsive buying in comparison to
Canadians (OR=2.16; 95% Cl=1.42-3.28; P <.001).®
Comparable findings for compulsive shopping and gam-
bling were reported in a small prospective study with PD
outpatients with the exception of binge eating, which was
identified in 56% (9/16 subjects) in males versus 44%
females (7/16 subjects).*”

As evident from the data presented and discussed above,
PD patients are at increased risk for development of one
or more ICD behaviors while on dopaminergic therapy.
These behaviors can widely differ in their severity and can
have various degrees of impact on the social, profession-
al, and familial lives of patients and their families.?®3* The
Dominion Study (Phase IlI)** demonstrated a significant
impact of presence of an ICD on a variety of aspects of life
when comparing PD patients with an ICD (n=282; mean
age 61.34 * SD o.50 years) and those without (n=282;
mean age 60.89 = SD o0.50 years).™ Parkinson disease
patients with an ICD had more functional impairment
(P <.o001) and greater depressive (P <.0001) and anxiety
(P < .0001) scores compared to those without.™

Management of ICDs in PD

Clinicians should be directed to educate patients and their
families on risk of ICDs, especially upon initiation of a DRA
or combination treatment of levodopa and DRA. Ideally,
all PD patients taking a DRA, a high dose of levodopa,
and/or amantadine should be routinely asked about ICDs
during initiation and continuation of the therapy. A cross-
sectional study with 150 PD patients compared patients’
self-assessments using a novel ICD screening question-
naire and ratings by their caregivers. The comparison of
self-rated frequencies of ICDs by PD patients and the
estimation by their caregiver was significantly different in
regard to reported frequency of pathological gambling
(P=.01), hypersexuality (P <.001), and compulsive shop-
ping (P <.001).3* Reports of frequency of compulsive

eating did not differ between patients and caregivers.>*
Thus, the need for reporting symptoms should be stressed
not only to the patient, but also to his or her family or
caregiver in order to treat ICD behaviors early.

If possible, the first step in the management of new-onset
ICDs is to reduce the dose or discontinue the offending
dopaminergic agent.3*34 A study by Mamikonyan et al®
showed that PD patients with DRA-induced ICDs experi-
enced remission or significant reduction of ICD behaviors
after significant dose decrease or discontinuation.3?
Therefore, if tolerated, the lowest effective dose of DRA
or even levodopa should be considered as an initial
treatment of ICDs. Not all PD patients with ICDs are able
to tolerate DRA dose reduction or discontinuation due to
motor symptom worsening. For those who cannot
tolerate modification of DRA treatment due to reappear-
ance or worsening of motor symptom(s), substitution with
an adequate dose of levodopa or addition of other
antiparkinson medications can be used to ameliorate this
issue.3¥3* It was demonstrated that discontinuation or
significant decrease in DRA daily exposure, in the
presence of substitution with levodopa, was associated
with full or partial remission of their ICD symptoms
without worsening motor symptoms in the majority of
patients.>® When DRA reduction or discontinuation is
pursued in PD patients with ICDs, one needs to keep in
mind that this can result in severe nonmotor drug
withdrawal syndrome called dopamine agonist withdrawal
syndrome (DAWS).343 |t seems that DAWS is more
common in PD patients who decrease or discontinue DRA
therapy due to ICD rather than PD patients who decrease/
discontinue DRA for other reasons.?>3” Therefore, careful
titration with close monitoring is warranted. In addition,
cumulative DRA exposure (DRA levodopa equivalent daily
doses [LEDD] were defined as the LEDD for DRAs only;
cumulative DRA exposure was approximated by multiply-
ing the maintenance dose of DRA [in LEDD] by the
duration of therapy) was suggested to be a risk factor for
DAWS. .3

As such, early recognition or diagnosis of ICDs and
titration or discontinuation of the offending DRA could
reduce the risk of this complication. Based on reported
data from two studies performed by Rabinak and
Nirenberg®® and Pondal et al,?” approximately 1/3 of PD
patients with ICDs developed DAWS upon modification
of DRA therapy (5/15 patients and 13/42 patients,
respectively).>>3” Dopamine agonist withdrawal syn-
drome clinical manifestations resemble psychostimulant
withdrawal syndromes and include psychiatric (eg,
anxiety, dysphoria, depression, panic attack, insomnia,
agitation, and irritability) and autonomic symptoms (eg,
orthostasis, diaphoresis, and nausea).>* Dopamine ago-
nist withdrawal syndrome is typically ameliorated by
reinitiation of withdrawn DRA, but substitution of DRA
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with levodopa or another antiparkinson therapy has not
been shown to be effective.?*3” In addition, use of
psychotropic agents (eg, antidepressants, anxiolytics)
does not seem to improve symptoms associated with
DAWS.3%37 A prospective cohort study of outpatients
with idiopathic PD and new-onset of ICD after initiation
of a DRA demonstrated that, of the 18 subjects, ICDs
completely resolved in all 10 individuals who completely
discontinued DRA and in 3 of 5 individuals who reduced
daily DRA dose. No improvement in ICD symptoms was
observed in 3 individuals who continued the same dosage
of DRA.* Dopamine agonist withdrawal syndrome was
reported in 6 individuals: 4 patients who discontinued
DRA, 1 patient who decreased DRA dose, and 1 patient
who was unable to decrease DRA dose because of severe
DAWS symptoms. Four individuals with DAWS then
developed secondary DDS during self-adjustment of
levodopa dose in unsuccessful attempts to alleviate
DAWS.*?

If a patient cannot tolerate DRA dose adjustment or
discontinuation, there are potentially other options,
however, with less empiric support.33 It is currently
unknown whether switching from one DRA to another
provides any clinical benefit. It was previously reported
that both pramipexole and ropinirole carry similar risk for
ICD development in PD patients.® There are limited data
supporting lower rates of ICDs with transdermal rotigo-
tine compared to pramipexole and ropinirole.*> In
addition, there are mixed results on efficacy of use of
amantadine,**2>3® naltrexone,3® and cognitive behavior-
al therapy*>4* for the alleviation of ICDs in the PD
population. A recent study found evidence of benefit
from switching patients from oral levodopa and other
dopaminergic medications to jejunal levodopa infusion
for improvement of ICDs in patients with advanced PD
with severe impulsivity and motor symptoms.** In some
cases, environmental modifications, such as limiting
patient access to money or the Internet may help in
reducing some ICD behaviors, such as pathologic
gambling or compulsive buying.>* Subthalamic nucleus
deep brain stimulation (STN-DBS) might also be
considered an option for those individuals for whom
reduction of DRA is not feasible while experiencing
severe ICDs.**%* One needs to keep in mind that results
have been contradictory as new-onset ICDs or no
improvement were also reported after STN-DBS.45%®
Psychotropic medications (eg, antidepressants, antipsy-
chotics, or mood stabilizers) are often used to treat ICD
behaviors but with mixed results and in the absence of
controlled clinical trials.3* Before any options with low
evidentiary support can be recommended as a standard
therapy for ICDs, more data are needed. However, in
cases in which dose decrease or discontinuation of
offending agents is not possible due to motor problems,
DAWS, or patient refusal, the clinician may carefully

consider their use in individual patients based on
occasional case reports of successful resolutions or
improvement of ICDs343¢

Conclusions

Impulse control disorders, pathological gambling, com-
pulsive shopping, compulsive sexual behavior, and binge
eating disorder are fairly common, affecting 13.6% of the
PD population. Based on behavior severity, ICDs can have
a negative impact on the social, professional, and familial
lives of patients and their families. Current thought is that
ICDs are not significant complications of PD, but are
rather behavioral manifestations of PD dopaminergic
therapy, particularly oral DRAs and high doses of
levodopa and their combinations. It has been suggested
that the rate of ICDs in untreated de novo PD patients is
not greater than that observed in a healthy population. It
seems that use of DRA presently is the most important
risk factor for development of ICDs in PD. It needs to be
noted that not every individual treated with DRA will
develop an ICD as a complication of dopaminergic
medication(s). Other clinical and demographic factors
play a role in ICD development. A variety of factors were
identified to be associated with increased frequency of
ICD development in the PD population including male sex,
younger age of onset of PD, cigarette smoking, high
caffeine consumption at baseline, family history of
gambling, and preexisting impulsivity or substance use
disorder and history of deep brain stimulation. At this
time, however, there is no clear understanding of which
PD patients on DRA therapy are at the highest risk for ICD
development nor why. In addition, the best way to
prevent these unwanted and potentially harmful conse-
quences of use of DRAs is unknown.

Patients and their families should be educated about this
potential complication to facilitate early identification and
treatment. When ICDs emerge, decreasing dose or
withdrawal of an offending dopaminergic agent, particu-
larly DRA, should be the first step. During modification of
an antiparkinson regimen, it is important to ensure close
monitoring for motor symptom worsening and improve-
ment of ICDs. As about 1/3 of patients cannot tolerate
decreased dose or complete discontinuation of DRA due
to DAWS, it is important to educate patients about this
and carefully monitor for emergence of symptoms
associated with DAWS. Dopamine agonist withdrawal
syndrome symptoms do not respond to other PD
dopaminergic agents or psychototropic medications. The
lowest dose of DRA will need to be continued while
maintaining a careful balance between improvement of
DAWS and worsening of ICD behavior(s). Select ICD
behaviors can be also somewhat regulated by modifica-
tion of a patient’s environment, such as decreased access
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to

finances; credit cards; and shopping, gambling, or

eating opportunities. Several other potential strategies for
which results have lower evidentiary support are also
available. However, until stronger evidence becomes
available, clinicians may use such therapies if other
options with empiric evidence fail.
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