Editorial Commentary

Impulse-Control Disorders and Restless Legs Syndrome in
Parkinson’s Disease: Are they Close Together or Far Apart?

Parkinson’s disease (PD) is a neurodegenerative disorder,
commonly affecting those above the age of 60 years.
Nigrostriatal degeneration appears the primary pathology,
with several other motor and non-motor circuits also
getting involved, thereby, resulting in a myriad of motor
and non-motor symptoms.[! Although symptomatic therapy
using dopaminergic agents, primarily levodopa and dopamine
agonists, remain the mainstay of treatment of PD, these
therapies may result in several adverse-effects, with impulse
control disorders (ICDs) being one of them.™

ICDs are behavioral disorders characterized by a person’s
inability to control their “temptation” or “urge” to engage
in pleasurable activities, along with impulsivity, compulsive
repetition, and a disregard for potential harmful consequences
of such behaviors./”) Previous studies evaluating the ICDs in
PD patients reported a prevalence of up to 14%.54 However,
Indian studies have reported at least one ICD in more than
two-fifth of PD patients.>¥! The differences in the prevalence
could be related to variations in socio-cultural, genetic, and
environmental factors, the screening questionnaire used, as
well as inclusion of some ICDs not classified elsewhere." The
risk of developing ICDs increases with disease duration, further
highlighting the role of dopaminergic therapy in its causation.”
Previous studies have identified several risk factors other than
a higher dose of dopaminergic agents for developing ICDs
among PD patients, including young age at onset, male gender,
depression, personal/family history of addictive behaviors,
and genetic influences (i.e., polymorphisms in dopaminergic,
glutamatergic, serotonergic and opioid receptors).¢%]

Restless legs syndrome (RLS) is one of the neurological
disorders reported more frequently in patients with PD. RLS
manifest with an urge to move the limbs, usually associated
with abnormal sensations in those limbs, with no other apparent
secondary cause like cramps or neuropathy. The symptoms
may worsen with rest and are more apparent in the evening or
night time, with patients often moving the limbs or getting up
to walk around to get partial or complete relief.”’ The “urge” to
move the limbs may be brought on by motor impulsivity. The
prevalence of RLS in PD patients may vary from 1.6-38.3%.01
RLS prevalence rises as PD duration progresses, indicating a
possible connection with progressive neurodegeneration and
dopamine depletion.!''?l Although dopaminergic therapies
may improve the RLS symptoms, it has been contemplated
that they may play a role in the development of RLS in PD
patients.[!!!

Therefore, RLS and ICDs appear to lie at the opposite ends
with respect to the dopamine metabolism, as the former
requires dopamine treatment while the latter is brought on

by an excess of dopamine. Reports of ICDs in one-fifth of
untreated PD patients and addictive gambling in treatment
naive idiopathic RLS patients, raises the possibility that ICDs
and RLS might have a common disease-specific patient profile,
besides dopaminergic therapy.!'*'¥ There is a dearth of studies
determining whether the emergence of these two behaviors
is connected to the neurodegenerative process of PD or they
are separate issues precipitated by dopaminergic dysfunction.

Studies involving Western and Asian populations have reported
several ICDs including pathological gambling, excessive
buying, hypersexuality, binge eating, excessive engagement in
hobbies, punding, dopamine dysregulation syndrome (DDS),
and other unidentified behavioral disorders.>%"! To date, a
single cross-sectional study reported a higher prevalence of
ICDs in PD patients with RLS than those without it. It was
significantly associated with a higher age, longer disease
duration, and dopaminergic treatment.['' Moreover, they
hypothesized that PD patients with RLS could develop a
particular pattern of dopaminergic denervation involving the
paraventricular nucleus of thalamus and its projections to the
reward center, nucleus accumbens, thereby, enhancing the risk
of ICDs in these patients.

In this issue of the journal, Birinder et al.'™ have performed
a singlecenter, observational cross-sectional study at a
tertiary care hospital in North India to assess types and
frequency of ICDs in PD and to evaluate the relationship, if
any, between presence of RLS and ICDs. In addition, they
also studied whether PD patient manifesting both RLS and
ICDs had any significant psycho-behavioral profile. Of the
105 PD patients, 60 (57.1%) were males, with a mean age of
61.7 (£9.6) years, mean disease duration was 4.8 years (range:
2-10 years), median H and Y stage was 3 (range: 1-4), and
15 (14.3%) patients had a substance abuse history. Nearly,
all patients were taking dopaminergic therapy, with more
than three-fifth patients on levodopa therapy alone. RLS
was diagnosed in 18 (11.7%) patients. Using a validated
scale, questionnaire for impulsive-compulsive disorders in
Parkinson’s Disease (QUIP), at least one ICD was observed
in 51 (48.1%) PD patients, with compulsive medication
use (47.4%) being most commonly reported, followed by
compulsive eating (29.4%), compulsive buying (17.6%),
pathological gambling (11.7%), and hyper-sexuality (3.9%).
Nearly, 30% patients had other compulsive behaviors including
reading, excessive internet use, listening to music, watching
television, stitching, and arranging flowers in pots. Of the 18
PD patients having RLS, 12 (66.7%) had at least one ICD.
The profile of ICDs in PD patients having both ICD and
RLS was different from those without either ICD or RLS,
with a higher prevalence of compulsive eating (44%) and
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pathological gambling (27.8%) in the former. Compulsive
eating was more prevalent nocturnally as was gambling, and
was believed to disturb night sleep, thereby increasing chances
of noticing RLS symptoms. Conversely, poor sleep quality
and excessive daytime somnolence resulting from RLS might
have precipitated nocturnal impulsivity in PD patients with
RLS, as documented by Scullin MK et al.l'"®1 As compared
to PD patients without RLS or ICDs, those having both RLS
and ICDs had a longer disease duration and greater levodopa
equivalent daily dose.

Circadian variation in dopamine release has been reported,
with sleep being promoted by activation of inhibitory D2
receptors during the night and predominant excitation of D1
receptors during daytime causing wakefulness.!'!! Similarly,
the dose of dopaminergic agents may have a sleep-wake
effect, with low dopaminergic dose stimulating D2-like
receptors and precipitating sleep and a higher dose causing
wakefulness by activating D1-like receptors.[''] Moreover,
worsening nigro-striatal dopaminergic deficiency in advanced
PD may cause denervation hypersensitivity of D1 and D2
receptors, predominantly located in dorsal striatum. In
addition, dopaminergic therapy may aggravate downregulation
of dopamine receptors, thereby, increasing the need of
dopamine whose release is already reduced in the night time
and thus causing worsening of RLS symptoms.["! This cycle
of dopamine deficiency on a relative hyper-dopaminergic
state along with the circadian variability of endogenous
dopamine and the ongoing neurodegenerative process in
PD may contribute toward co-occurrence of RLS and ICDs.
Thus, it may be inferred that ICDs and RLS in PD may share a
common pathology, with RLS appearing to be a “motor ICD,”
as reported by Marques A et al.l'"!

Hence, the emergence of RLS and ICDs in PD may be
caused by a long-term dopaminergic therapy coupled to
the neurodegenerative process itself. Results from future
case-control studies with a larger sample size may enhance
our understanding in this regard. Moreover, future studies
may clear the role of substance abuse in developing ICDs and
the relation between RLS augmentation and ICDs in patients
with PD.
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