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Case report: Dopamine
Dysregulation Syndrome, mania,
and compulsive buying in a
patient with Parkinson’'s disease
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Neuropsychiatric symptoms and syndromes are among the most common non-
motor symptoms of Parkinson’s Disease but they are frequently unrecognized
and untreated. Dopamine Dysregulation Syndrome is an uncommon complication
of the treatment of Parkinson's disease, characterized by an addictive use of
dopamine far more than the dosage required for treatment of objective motor
impairment, leading to severe dyskinesia, euphoria, aggressivity, or psychosis.
We present a paradigmatic case of Dopamine Dysregulation Syndrome, Mania,
and Compulsive Buying in a 55-year-old male with Parkinson’s Disease. We
also reviewed the risk factors and the therapeutic management of Dopamine
Dysregulation Syndrome in Parkinson'’s Disease.
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Introduction

Dopamine Dysregulation Syndrome (DDS) is an addictive pattern of dopamine
replacement therapy use, above the prescribed dosage and those required to control motor
symptoms (1-3). This therapeutic abuse results in severe motor dyskinesias and psychosocial
dysfunction (1-3). DDS occurs in Parkinson’s Disease (PD) patients with a prevalence of
about 8.8% (4). It is associated with younger age at onset of PD, male gender, impulsivity,
and sensation-seeking personality traits, psychiatric history of depressive symptoms, and
personal or family history of substance use (1-3). There are also reports of mania and
hypomania associated with dopamine replacement therapy in PD with similar clinical factors
associated with DDS and Impulsive Compulsive Behaviors (ICDs) (5).

We present a paradigmatic case of DDS, Mania, and Compulsive Buying in a 55-year-old
male with PD.

Case report

A 55-year-old male with PD was referred to our institution for psychiatric evaluation
to undergo Deep Brain Stimulation (DBS) surgery due to debilitating dyskinesias and
unpredictable and large periods of “OFF” states. He was diagnosed with PD at 50 years
although the first symptoms were reported at age 43. Motor fluctuations and debilitating
dyskinesias were reported 2 years before. He also had a history of Depressive Disorder since
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he was 41 years old. According to the information given by the
patient and the family, there is no history in the family of knowing
neurologic or psychiatric diseases. At admission, the patient
presented dressed in colorful clothes and was wearing three gold
necklaces. He presented an elated mood, disinhibition, logorrhea,
an increase in speed of speech, increased self-esteem, diminished
necessity to sleep, and paranoid delusions. He also displayed
impulsive-compulsive behaviors namely compulsive buying and
hoarding—he had bought over 5,000 pocket watches and 42 old
and unusable cars, that he stored; he also stored old radio devices.
He related these periods of excessive buying to periods of higher
energy and higher doses of dopaminergic medication. At the
time of this appointment, he was medicated with levodopa (total
dose-—2,150 mg) and ropinirole 8 mg/daily corresponding to a
levodopa equivalent daily dose (LEDD) of 2,310mg. In a later
appointment, he admitted to taking more levodopa pills than those
prescribed by the doctor. He maintained the manic symptoms
previously described. He also reported waking up in the middle of
the night to take dopaminergic pills, associated with an increase
in new activities and projects. The patient developed an interest
in “old things” and new daily routines. He started leaving home
early in the morning and buying old objects. Despite having no
insight into these new behaviors, he was admitted voluntarily to
the psychiatric ward. During the hospitalization, the dopaminergic
medication was gradually reduced (LEDD-—2,030 mg), pill taking
was controlled and he did not have access to extra pills. Valproic
acid and quetiapine extended release were started and increased
to 1,000 and 300 mg/daily, respectively and ropinirole was tapered
off to 4 mg. The maniac symptoms gradually decreased and there
was no worsening of Parkinson’s motor symptoms or any change in
dyskinesias. He was discharged 29 days after his admission to the
psychiatry ward in clinical remission.

Discussion

We provide a clinical description of a paradigmatic case of
DDS, Mania, and Compulsive Buying in a patient with Parkinson’s
Disease. Knowledge about the phenomenology of DDS in patients
with PD is still limited and reports of DDS comorbid with other
ICDs and Mania are still scarce.

DDS is an uncommon condition, described for the first time by
Giovannoni et al. (1). The estimated prevalence of 3.4-4% (1, 6).
It is associated with other compulsive impulsive behaviors like
punding and impulse control disorders. The use of high doses of
levodopa and dopaminergic agonists with short-acting profiles are
known risk factors.

The pathophysiology is not clear (7) but it probably occurs
due to the loss of dopaminergic neurons in the substantia nigra
pars compacta (SNc) and in the ventral tegmental area (VTA)
with depletion of dopamine in the nigrostriatal motor pathway
(2, 8). The dopaminergic stimulation of the nucleus accumbens
(NAc) is essential to the reward effect of medication. The over-
stimulation of the mesolimbic system can impact the development
of rewarding behaviors (2, 8). The addictive properties of
dopaminergic medication can be explained by the dysregulation
of dopamine in the ventral striatum. The compulsive use and
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chronic stimulation by dopaminergic medication can lead to the
hypersensitivity of D3 receptors (2, 9).

Neuroplasticity induced by dopaminergic replacement therapy
in ventral and dorsal striatal systems and subsequent long-term
disruptions of signaling in the basal ganglia can be associated to
behavioral and motor complications of compulsive medication use
in PD. Dopamine in nucleus accumbens may be responsible for
certain rewards in terms of seeking food or sex as well as financial
and verbal rewards. Sensitization of ventral striatal networks
to dopaminergic replacement therapy may be analogous to the
neuroplastic changes in the dorsal striatum which can contribute
to the motor complications such as dyskinesias and repetitive
motor acts. Moreover, striatal dopamine denervation in Parkinson’s
disease and cortically-mediated impairments in goal directed
function may enhance sensitization to dopaminergic replacement
therapy which seem to contribute to DDS development (10).

The core symptoms of this syndrome are the early self-
adjustment of dopaminergic medication with the use of total doses
superior to the need to control motor symptoms (1). Patients report
good response to levodopa in an early phase, describing elated
mood after each dose taken (11). There are also descriptions of
impulsivity, agitation, irritability, and low tolerance to frustration
(1). Usually, patients develop incapacitating dyskinesias associated
with peak dose (1). Despite dyskinesias, patients continue to try
to anticipate taking levodopa and increase the daily dose ingested
(1, 2). Patients try to buy dopaminergic medication without a
medical prescription and try to hide it from family members (1).

PD patients treated with dopamine agonists have more ICD,
in comparison with those not treated with dopamine agonists.
The use of pramipexole and ropinirole showed more risk for
ICD because of their selectivity for D2-like receptors (D3 and D4
receptors), which are localized in the mesocorticolimbic system,
explaining the risk of developing ICD. Levodopa, especially at
higher dosages, was also related with ICD but to a lesser level
than DA treatment (12). However, besides the risk of dopamine
agonists, levodopa was more related with DDS than dopamine
agonists, in contrary to what was observed in ICDs (13). Parkinson’s
disease patients with DDS exhibited enhanced levodopa-induced
ventral striatal dopamine release compared with levodopa-treated
patients with Parkinson’s disease without DDS (14). PD patients
with DDS show higher levodopa-induced ventral striatal dopamine
release as compared to levodopa-treated patients with PD but who
do not compulsively ingest dopaminergic drugs (15). Levodopa
is believed to be the most potent trigger for the development of
DDS (14).

Therapeutic management of DDS is complex and involves
gradual tapering or discontinuation of dopaminergic medication,
although discontinuation may be associated with severe motor
disorders, dysphoria, irritability, depression, and anxiety (1, 2).

Some of the features respond to the minimization of short
duration response or reduction of the dosage, while behavioral
disturbances often require antipsychotic treatment with clozapine
or quetiapine. Other authors previously described the efficacy of
valproate in PD patients presenting with DDS, without observing
the valproic acid-associated worsening of parkinsonism (15, 16).
Valproate may reduce the substantia nigra reticulata output
once maybe the excess dopaminergic medication drives increased
activity in the ventral striatal reward pathway (17). Can also
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reduce the arachidonic acid cascade signaling pathway via D2-like
receptors, modulating DDS behavior (15).

Mania and hypomania in PD are rarely reported besides
the immediate post-DBS cases (5). Factors associated with the
development of hypomania are similar to DDS and ICDs (higher
LEDD, younger age of onset, and dyskinesias) (5). DDS is a
significant clinical correlate of mania and hypomania, nevertheless,
can exist independently (5). The pathophysiology is also identical
to DDS, due to the sensitization of the ventral striatal dopaminergic
receptors (5).

The effort in interrupting the processes of addiction may justify
why limiting dopamine replacement therapy or changing to a
non-pulsatile formulation can lead to these different symptoms.
DBS, by acting in the subthalamic nucleus, can permit a
reduction of dopamine replacement therapy and also attenuate the
pulsatile nature. However, the use of DBS in resolving DDS has
demonstrated ambiguous results, which may be related to the time
taken from the start of PD to the use of DBS; less comorbidity,
rapid withdrawal of levodopa post-DBS and use of dopamine
agonists (13).

Increasing recognition of neuropsychiatric syndromes in PD
patients is mandatory to improve treatment which frequently
demands a specialized and multidisciplinary team.
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