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Abstract: Dopamine agonists have been implicated in causing
compulsive behaviors in patients with Parkinson’s disease
(PD). These have included gambling, hypersexuality, hobby-
ism, and other repetitive, purposeless behaviors (“punding”). In
this report, we describe 7 patients in whom compulsive eating
developed in the context of pramipexole use. All of the affected
patients had significant, undesired weight gain; 4 had other
comorbid compulsive behaviors. In the 5 patients who lowered
the dose of pramipexole or discontinued dopamine agonist

treatment, the behavior remitted and no further weight gain
occurred. Physicians should be aware that compulsive eating
resulting in significant weight gain may occur in PD as a
side-effect of dopamine agonist medications such as
pramipexole. Given the known risks of the associated weight
gain and obesity, further investigation is warranted. © 2005
Movement Disorder Society
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Recent reports have demonstrated that patients with
Parkinson’s disease (PD) who are treated with dopamine
replacement therapy (DRT)—particularly dopamine ago-
nists—are at risk for developing several different com-
pulsive behaviors. These behaviors may include gam-
bling, hypersexuality, hobbyism, and “punding”
(repetitive, purposeless behaviors similar to those seen in
the setting of amphetamine or cocaine abuse).'-!3 The
compulsive behaviors appear to be most common in men
with young-onset PD.!# In some cases, they occur in the
setting of the dopamine dysregulation syndrome, in
which patients increase their DRT to higher than recom-
mended (often toxic) levels.8-14

PD itself has been strongly associated with weight
loss, particularly in women; proposed mechanisms in-
clude increased energy expenditure, early satiety (due to
decreased gastrointestinal motility), olfactory impair-
ment, bulbar dysfunction, or decreased baseline dopami-
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nergic stimulation of central reward systems.!>-!8 The
weight loss can be dramatic, and often predates the
diagnosis of PD. In contrast, the treatment of PD with
pallidotomy, deep brain stimulation (DBS), or continu-
ous subcutaneous apomorphine has been associated with
rapid weight gain for unclear reasons.!®-22

Despite the general tendency for PD patients to lose
weight, we have identified a subset of patients with
new-onset food cravings, compulsive eating, and unde-
sired weight gain in the setting of dopamine agonist use.
In this report we present a series of 7 subjects in whom
these symptoms were associated with the use of
pramipexole (PPX), a non-ergot dopamine agonist. We
postulate that compulsive eating is part of the spectrum
of behavioral disturbances that may be precipitated by
dopamine agonists.

SUBJECTS AND METHODS

We identified patients at our center with a clinical
diagnosis of idiopathic PD who developed new-onset
compulsive eating in the setting of dopamine agonist use.
In this report, we present the findings from the first 7
patients who met those inclusion criteria. All of the study
subjects were taking PPX, the dopamine agonist that is
most frequently prescribed in our practice. We subse-
quently observed similar behavior in 2 patients who were
taking ropinirole.
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TABLE 1. Pre- and post-treatment weights

Baseline Weight BMI

weight Baseline BMI Baseline BMI increase increase
Subject (kg) (kg/m?) category (kg) (kg/m?)
A 57 222 Normal 13 5.0
B 114 35 Obese 18 5.5
C 125 229 Normal 16 6.4
D 73 25.1 Overweight 7 2.4
E 83 25.8 Overweight 7 22
F 78 26.8 Overweight 6 2.0
G 82 25.9 Overweight 24 7.5
Mean 87 £ 24 26 £ 4 - 137 4*2

BMI, body mass index; PPX, pramipexole.

After obtaining Columbia University Institutional Re-
view Board approval and informed consent from each
patient, we collected data from a combination of tele-
phone interviews and retrospective chart reviews. For the
purpose of this report we defined “compulsive eating” as
uncontrollable consumption of a larger amount of food
than normal, in excess of that necessary to alleviate
hunger. We defined “binge eating” as compulsive eating
that occurred over a short period of time. We present two
representative cases in detail below.

Case 1

Subject A is a 54-year-old, left-handed woman with a
family history of PD in her brother and a maternal uncle.
She was diagnosed with PD after presenting with a
15-month history of left hand rest tremor. Her baseline
weight was 57 kg, with a body mass index (BMI) of 22.2
kg/m?.

She was started on PPX, which was gradually in-
creased to a target dose of 1.5 mg/day. During that time
she developed new-onset cravings for cookies, crackers,
and pasta. She began to eat compulsively, with binging
in the middle of the night. Over a period of 7 months she
gained 13 kg; her BMI increased to 27.2 kg/m”
(overweight).

Because of compulsive eating and excessive daytime
sleepiness, PPX was discontinued and no other dopami-
nergic medications were started. Since that time she has
had no further cravings, compulsive eating, or weight
gain.

Case 2

Subject B is a 64-year-old, right-handed man with a
family history of PD in his maternal grandmother and a
maternal aunt. He developed left-hand dystonia at the
age of 50, followed by left hand rest tremor at the age of
60; he was diagnosed with PD at that time. His baseline
weight was 114 kg, with a BMI of 35 kg/m? (obese).

At the age of 61, he began treatment with PPX. His
dose was gradually increased to 4.5 mg/day, at which
time toxic side effects began to occur including compul-
sive gambling, hypersexuality, visual hallucinations, and
excessive daytime sleepiness. When driving, he often
had to pull over to the side of the road to avoid falling
asleep at the wheel. Despite these toxic side-effects and
repeated warnings from his treating physician, he con-
tinued to self-adjust his medications, increasing the dose
of PPX to as high as 9 mg/day.

While taking high-dose PPX, he developed new-onset
cravings for chocolate and other sweets, with compulsive
eating and uncontrollable nocturnal binging. His weight
increased to 132 kg, with a BMI of 40.5 kg/m? (obese).
He was fitted with a mouth plate in an attempt to de-
crease his caloric intake (by slowing down his eating),
without apparent benefit.

Because of ongoing weight gain and other toxic
side-effects he was eventually convinced to lower his
dose of PPX to 3 mg/day, supplemented with levodopa
(300—400 mg/day) to control his motor symptoms; he
subsequently discontinued PPX and remained on L-
dopa monotherapy (600 mg/day). After lowering his
PPX dose his food cravings and compulsive eating
improved, as did his hypersexuality, hallucinations,
and excessive daytime sleepiness. When he discontin-
ued PPX these symptoms resolved completely, al-
though he continued to self-adjust his medications
(increasing his L-dopa to 1,000-1,200 mg/day). Three
months later his weight had decreased to 126 kg
(BMI = 39 kg/m?).

RESULTS

All of the patients in this case series experienced
unintentional and undesired increases in their weight and
BMI (Table 1). The mean weight gain in these patients
was 13 kg = 7 kg, or approximately 15% of their initial
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TABLE 2. Patient characteristics

Age at Other PD
Subject Gender onset (yr) Family history of PD medications Other compulsions
A F 53 Brother, maternal uncle None None
B M 50 Maternal grandmother and aunt None Gambling, hypersexuality,
self-adjusted meds
C F 58 None None None
D F 60 Paternal grandmother, aunt, and cousin None None
E M 61 Father (rest tremor) L-dopa Hypersexuality
F F 47 None None Punding
G M 45 None L-dopa Gambling, self-adjusted meds

PD, Parkinson’s disease; F, female; M, male; meds, medications.

body weight; this is comparable to the 13% increase in
body weight reported after continuous subcutaneous apo-
morphine treatment®? and the 12.8 to 14.8% increase in
body weight observed after DBS.!® The mean increase in
BMI was 4 + 2 kg/m”. Of the 7 identified subjects, 5
were overweight (BMI = 25) or obese (BMI = 30) at
baseline (Table 1); the other 2 became overweight during
PPX treatment.

In some patients, the weight gain was clearly early and
rapid (e.g., subject A, who gained 13 kg during the first
7 months of treatment). However, in most subjects the
time course of the weight gain and cumulative exposure
to PPX could not be determined from the available
records. The maximum dose of PPX taken by the af-
fected patients before the onset of weight gain was
highly variable (1 to 9 mg), with no obvious relationship
between the highest dose taken and the amount of weight
gained.

All subjects reported that they had increased their food
intake dramatically in the setting of new-onset food
cravings for carbohydrates, sweets, and/or salty foods.
Four (Subjects A, B, C, and D) reported new-onset binge
eating; the others (Subjects E, F, and G) reported com-
pulsively eating both larger portions of food at mealtimes
and more frequent snacks throughout the day. Of the 7
subjects, 6 reported a tendency to compulsively snack or
binge in the middle of the night (Subjects A, B, C, D, F,

G). Subject F reported the subjective feeling that she had
lost her “inner sense of control.”

Men (n = 3) and women (n = 4) were similarly
represented among the study subjects (Table 2). The
average age of onset of PD was 53, which is slightly
lower than that of an unselected population of PD
patients (Table 3). Of the 7 patients, 2 (Subjects F and
G) had young-onset PD (age of onset < 50). Four had
a family history of PD or undiagnosed rest tremor,
either in a first-degree relative (Subjects A and E) or in
two or more second-degree relatives (Subjects B and
D).

Several of the study subjects reported the concurrent
development of other compulsive behaviors (Table 2),
including hypersexuality (Subjects B and E), purposeless
rearrangement of items (subject F), compulsive gambling
(Subjects B and G), or self-adjustment of the dose of
PPX to higher than recommended levels (Subjects B and
G). Subject F, who had a remote history of tobacco use,
also reported the reemergence of cigarette cravings.

Pertinent medical comorbidities included severe de-
pression in 1 patient (Subject D) and anxiety in 2 patients
(Subjects C and G). The other subjects had no known
history of psychiatric disease, although none had under-
gone a formal evaluation to exclude this possibility.
Subject G had a remote history of a left pallidotomy.
Subjects E and G were concomitantly treated with car-

TABLE 3. Response to changes in dopaminergic therapy

Behavioral response to

Change in weight after

Subject Treatment treatment treatment
A Discontinued PPX Improved Decreased
B Discontinued PPX Improved Decreased
C Lowered PPX dose Improved Decreased
D Discontinued PPX Improved No change
E Discontinued PPX Improved Decreased
F Switched to pergolide Improved Increased
G No change No change No change

PPX, pramipexole.
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bidopa-L-dopa (Table 2); the remainder were on no other
dopaminergic treatment. None of the patients were tak-
ing amphetamines, amphetamine-precursors such as
selegiline, or other PD medications.

Of the 7 patients, 6 (subjects A, B, C, D, E, F) were
concerned enough about their compulsive eating and
weight gain that they chose to discontinue or reduce the
dose of PPX (Table 3). All 5 patients who discontinued
dopamine agonist treatment (subjects A, B, D, and E) or
lowered the dose of PPX (subject C) reported decreased
food cravings and associated weight loss (subjects A, B,
C, and E) or the absence of further weight gain (subject
D). One patient (subject F) switched from PPX to per-
golide, after which she had ongoing compulsive eating
and weight gain but reduced food cravings. Another
patient (subject G) continued PPX at the same dose
(against the advice of his physician) and reported ongo-
ing food cravings and compulsive eating.

DISCUSSION

We report on 7 cases of PD patients who developed
food cravings, compulsive eating, and undesired weight
gain in the context of PPX use. The symptoms remitted
in all 5 subjects who discontinued dopamine agonist
treatment or lowered the dose of PPX, improved in the
patient who switched to pergolide, and persisted in the
patient who continued with the same dose of PPX.

The PPX-related food cravings and compulsive eating
that we observed share many similarities with other
known DRT-related behavioral disturbances. These find-
ings have been attributed to excessive activation (and
perhaps sensitization) of the mesocorticolimbic dopami-
nergic pathway, which under physiological conditions
mediates the response to natural rewards.®23 In this re-
port, compulsive eating was associated with the tonic
administration of PPX, a low-potency, long-acting dopa-
mine agonist. Compulsive DRT use, in contrast, has been
more closely associated with the pulsatile delivery of
high potency, short-acting medications such as rL-dopa,
and subcutaneous apomorphine.®-23 There is considerable
overlap, however, in the types of cravings and compul-
sive behaviors that may occur with each of the dopami-
nergic medications. Subject G in this report, for example,
developed symptoms of the dopamine dysregulation syn-
drome while on PPX monotherapy. Moreover, the af-
fected subjects—in this and prior studies—frequently
developed more than one DRT-related behavioral distur-
bance. This finding may reflect what has been termed a
“global sensitization” of appetitive behaviors in suscep-
tible patients.89-23

“Self-medication” for depression is another potential
explanation for the carbohydrate cravings and compul-
sive eating that were observed. Carbohydrates increase
serum tryptophan levels and, thus, may ameliorate the
symptoms of depression by facilitating the synthesis of
serotonin in the central nervous system.?* In this study,
however, both food cravings and abnormal eating pat-
terns occurred only during treatment with PPX. Thus, if
depression were to account for these symptoms, then
PPX itself would have had to be the cause. None of the
study subjects, however, reported the development or
exacerbation of depression during PPX treatment. More-
over, PPX has been shown to have antidepressant prop-
erties in PD and other neuropsychiatric disorders?>-28
and, therefore, would be expected to alleviate rather than
precipitate depressive symptoms. For these reasons, it is
unlikely that the observed PPX-related cravings and
compulsive eating are attributable to depression.

In prior reports, the compulsions related to dopaminergic
medications have occurred more frequently in male than
female PD patients.® In our case series, both genders were
represented equally; moreover, in subsequent patients iden-
tified at our center, PPX-related compulsive eating was
considerably more common in women than men (unpub-
lished observations). Because compulsive behaviors in PD
are usually related to (or exaggerations of) the patient’s
baseline tendencies,®:!! this gender disparity may reflect
the fact that food cravings and eating disorders are generally
more common in women.?>-3% Of the 7 subjects in this
report, 5 were also overweight or obese at baseline, whereas
most PD patients are normal or underweight. Thus, PPX
may have unmasked an “overeating diathesis” by simulta-
neously increasing food cravings and decreasing the ability
to control the response to these cravings.

More than half of the patients in this report had a
family history of PD. In fact, 6 of the 7 patients in this
series had either young-onset PD (Subjects F and G) or
a family history of PD/rest tremor (Subjects A, B, D, E).
These findings presumably reflect that younger patients
are more commonly treated with dopamine agonists,
particularly at high doses. Nonetheless, they raise the
question of whether some patients may have a genetic
predisposition to develop PPX-related compulsions.

To date, the most effective treatment for PPX-related
compulsions has been to lower the dose of PPX and/or
substitute other dopaminergic medications. L-Dopa, for
example, appears to be less likely to elicit certain types
of compulsive behaviors—including compulsive eat-
ing—than dopamine agonists such as PPX. PPX may
also have a greater propensity to produce compulsions
than other dopamine agonists; in one case series, for
example, there was a sustained resolution of compulsive
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behaviors in all 6 patients who were switched from PPX
to ropinirole.?

Aside from changing the regimen of dopaminergic
medications, the compulsive behaviors related to dopa-
minergic therapy have been refractory to medical treat-
ment. Selective serotonin reuptake inhibitors (SSRIs),
which are highly effective for treating both depression
and compulsions due to obsessive—compulsive disorder
(OCD), have proven to be ineffective in the small num-
ber of patients in whom they have been tested.®-3! To our
knowledge, clomipramine—which is also effective in
treating OCD—has not yet been tested for compulsions
in the setting of PD; the anticholinergic properties (and
other side effects) of this medication, however, are often
poorly tolerated in PD patients. Atypical neuroleptics
such as clozapine3? and quetiapine might potentially be
helpful, although there was one report of 2 patients in
whom punding behaviors actually emerged after quetia-
pine treatment was initiated.3! Unfortunately, all of these
potential pharmacological treatments—SSRIs, clomipra-
mine, and atypical neuroleptics—can themselves cause
weight gain.

Nonpharmacological interventions should also be con-
sidered. DBS, for example, might potentially improve
symptoms by allowing for reduction of the doses of
dopaminergic medications. Unfortunately, DBS has it-
self been associated with both rapid weight gain and
uncontrolled appetitive behaviors,!?-20-33 and is, there-
fore, contraindicated in this setting. Cognitive—behav-
ioral therapy could be considered, particularly in the
presence of comorbid depression or anxiety; it is unlikely
to be successful, however, in the absence of concomitant
medication changes.!

Given the serious medical consequences that have
been associated with overweight and obesity, we rec-
ommend that physicians inquire about possible com-
pulsive eating behavior and closely monitor patients’
weights before and throughout dopamine agonist ther-
apy. Further investigation is warranted to identify safe
and effective treatments for dopamine agonist-induced
compulsive eating and to determine whether specific
dopaminergic medications are less likely to induce this
behavior.
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