
43© The Editor(s) (if applicable) and The Author(s), under exclusive license to 
Springer Nature Switzerland AG 2022
T. F. Davies (ed.), A Case-Based Guide to Clinical Endocrinology, 
https://doi.org/10.1007/978-3-030-84367-0_4

Chapter 4
Dopamine Agonist-Induced Impulse 
Control Disorders

Cristina Capatina, Catalina Poiana, and Maria Fleseriu

Objectives
•	 To highlight the possible occurrence of an underestimated adverse effect of 

dopamine agonists in treatment of prolactinoma patients and ICD.
•	 To review possible improvements in endocrine clinical practice, from patient 

information at drug initiation to monitoring and management of a possible ICD 
adverse effect.

�Overview

Prolactinomas represent the most frequent type of pituitary adenoma encountered in 
endocrine clinical practice, and the first-line treatment is with dopamine agonists 
(DA). Dopamine agonists used to treat prolactinomas are typically cabergoline and 
to a lesser extent bromocriptine (quinagolide is now available in a few countries). 
Dopamine agonists are highly effective in controlling prolactin secretion and tumor 
growth [1]. They are also used in the treatment of certain neurological conditions 
(mainly Parkinson’s disease (PD) but also restless leg syndrome (RLS) typically at 
high doses). In neurology clinical practice, the most frequently used DA are, how-
ever, pramipexole, ropinirole, or rotigotine, not cabergoline.
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Dopamine agonist treatment is generally well-tolerated with minor side effects 
such as gastrointestinal symptoms, dry mouth, hypotension, and dizziness. Contrary 
to the higher doses used in PD and RLS, the lower doses used in the treatment of 
prolactinomas do not increase the risk of valvular heart disease [2]. During DA 
treatment some patients develop new psychiatric symptoms or complain of worsen-
ing of preexisting symptoms. In a recent study, moderate depression was signifi-
cantly more frequent among patients with pituitary tumors under DA treatment, 
while severe depression was only present in this subgroup and not in DA-naïve 
patients. Routine screening of depression during follow-up visits is recommended 
in pituitary adenoma DA-treated patients [3].

An increased frequency of impulse control disorders (ICD) has been reported in 
patients with PD or RLS undergoing DA treatment [4]. Impulse control disorders are 
a group of heterogeneous psychiatric disorders characterized by the inability of a 
patient to control an urge to repeatedly engage in excessive or harmful behaviors (to 
themselves or others). The most common presentations of DA-associated ICD in PD 
are pathological gambling, compulsive sexual behavior, compulsive buying, and 
binge eating. Other presentations are also possible (e.g., punding-repetitive purpose-
less mechanical activities, pyromania, kleptomania, trichotillomania, and intermit-
tent explosive disorder) [5, 6]. There are numerous descriptions of ICD in patients 
with PD or RLS being treated with DA. Reports in prolactinoma DA-treated patients 
are rare. As a result of the difference in doses used (much higher in PD) and/or the 
type and receptor specificity of the DA used, the incidence of ICD in endocrinologi-
cal patients treated with DA is commonly perceived as being much lower. However, 
ICD in endocrinological patients treated with DA is not so rare per se. The relative 
lack of awareness of this potential side effect is only partially the result of a lower 
incidence compared to that in neurological patients. Increased awareness among 
endocrinologists is essential. More so, because the intimate nature of these ICD 
presentations, could mean that patients may be reluctant to report, unless actively 
asked. Improvements in current clinical practice and specific recommendations 
about this potential side effect in current guidelines are needed. Formal evaluation 
for ICD should be incorporated into the care of all endocrine DA-treated patients.

�Case Presentation

A 51-year-old female diagnosed with a microprolactinoma at age 34  years pre-
sented for secondary amenorrhea and bilateral galactorrhea. These symptoms 
appeared after interruption of long-term treatment with bromocriptine. At the time 
of initial diagnosis, the patient’s prolactin level was increased at 136 ng/mL (normal 
3.3–26.7 ng/mL). A pituitary microadenoma of 8–9 mm was also present. She had 
been treated for 17  years with 7.5  mg/day bromocriptine. Under the daily bro-
mocriptine treatment regimen, prolactin level was suppressed, regular menses 
resumed, and the tumor remained stable.

There was a family history of metabolic disturbances (three sisters with diabetes 
mellitus (DM) and one sister and mother with obesity and hypertension). In the 
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17 years from the initial prolactinoma diagnosis, the patient exhibited a number of 
comorbidities. At the time of presentation in our department at age 51 years, she had 
severe metabolic syndrome (arterial hypertension, dyslipidemia, obesity, and type 2 
DM) and ischemic heart disease and had experienced a few episodes of atrial fibril-
lation. She also had primary hypothyroidism, on adequate levothyroxine replace-
ment. In addition to L-thyroxine, she was being treated with oral anticoagulant, 
rilmenidine, sartan, fibrate, statin, amiodarone, and long-acting insulin. No previous 
psychiatric history could be elicited. Six months before presentation, a decision was 
made to stop the bromocriptine by the primary local endocrinologist. After stopping 
bromocriptine, secondary amenorrhea and bilateral galactorrhea reoccurred.

On clinical examination the patient was obese (weight 94 kg, height 162 cm, 
body mass index 36.71  kg/m2), heart rate is 62 beats/min, blood pressure is 
140/80 mmHg, and minimal galactorrhea was noted on breast exam. No other sig-
nificant features were noted at the initial examination. Routine laboratory tests 
revealed uncontrolled DM (HbA1c 9.9%). Endocrine evaluation revealed slightly 
increased prolactin (167  ng/dL), increased follicle-stimulating hormone (FSH; 
14.6mIU/mL) serum level, and normal estradiol (55  pg/mL) levels (Table  4.1). 
Pituitary MRI revealed a stable microadenoma compared to previous imaging 
(Fig. 4.1). Treatment with cabergoline 0.5 mg twice a week was initiated. During 
treatment normal menses resumed initially, in parallel with good biochemical 
response. Over the next 6–12 months, menstrual irregularities reappeared, and even-
tually secondary amenorrhea occurred, this time as a clinical sign of menopause 
(revealed by the low estradiol and increased gonadotropin concentrations) (Table1). 
Repeat pituitary MRI after 6 months showed a stable microadenoma.

During the first months of treatment with cabergoline, hypersexuality became an 
issue for the patient and her family. She progressively began to experience increased 
libido, episodes of increased sex drive, and recurring sexual thoughts. No symptoms 
or signs of depression were present. She became unhappy with her marital sexual 
life and insisted on having her husband evaluated by endocrinologist to rule out 

Table 4.1  Clinical and hormonal data during patient follow-up

Timeline
Clinical signs and 
symptoms

Prolactin 
(ng/dL)

Follicle-
stimulating 
hormone  
(mIU/mL)

Estradiol 
(pg/mL) Treatment

First 
presentation

Secondary 
amenorrhea.
Galactorrhea.

167 14.6 55 Start 
cabergoline at 
1 mg/week

After 
6 months

Oligomenorrhea.
No galactorrhea.
Hypersexuality.

1.37 44.9 31 Continue 
cabergoline at 
1 mg/week

After 
12 months

Amenorrhea.
No galactorrhea.
Hypersexuality.

0.33 60 19 Stop 
cabergoline

After 
18 months

Amenorrhea.
No galactorrhea.

– 45.3 15 –
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possible hypogonadism (which was ruled out). Socially, strong religious beliefs pre-
vented her engagement in inappropriate sexual behavior outside of marriage or pur-
chase of specific sex-related materials. However, the newly developed 
symptomatology brought severe distress to the marital relationship.

After 12 months of cabergoline treatment, and taking into account the clear bio-
chemical evolution toward menopause, the distressing symptomatology related to 
hypersexuality (likely related to cabergoline), and the fact that microprolactinoma 
treatment after menopause does not provide proven clinical benefit [7], we recom-
mended stopping the DA treatment (Fig. 4.1).

At 6 months after stopping cabergoline, the hypersexuality symptomatology was 
completely resolved. The patient noted symptomatology improvement in the first 
month after stopping cabergoline. A decision was made to observe the patient with-
out further DA treatment.

�What Are Impulse Control Disorders and How Common Are 
They in the General Population?

Impulse control disorders are described as “failure to resist an impulse, drive or 
temptation to perform an act that is harmful to the person or others” according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM) fifth edition [8]. 
Accordingly, ICDs are a heterogeneous group of diseases characterized by 

Fig. 4.1  Pituitary MRI sagittal section showing pituitary microadenoma (arrow)
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repetitive behaviors with a potential to harm the person affected or others and the 
inability of the affected person to resist the drive to engage in these behaviors. These 
include, among others, pathological gambling (PG), compulsive shopping, and 
hypersexuality disorder. Patients report experiencing tension prior to engaging in 
the compulsive behavior and a release of tension after [9]. There is reduced control 
over the behavior despite the acknowledged adverse consequences.

The epidemiology of ICDs is not yet fully understood. As reviewed in Dell’Osso 
et  al. [9], the reported prevalence in different general population age groups is 
0.4–1.6% for PG, 0.5–3.9% for trichotillomania, 1% for pyromania, 4–7% for inter-
mittent explosive disorder, 0.38% for kleptomania, 5.8% for compulsive shopping, 
and 3.7% for hypersexuality disorder.

�How Common Are Dopamine Agonist-Related Impulse 
Control Disorders?

In PD patients treated with DA, the prevalence of ICD is considerably higher than 
that in the general population. A large epidemiological multicenter study looking at 
the incidence of ICD in PD in the USA and Canada (DOMINION study) reported a 
global prevalence of 13.6%. Dopamine agonist treatment was associated with 
2–3.5-fold increased ICD risk. Impulse control disorders occurred also in PD 
patients not treated with DA but with a significantly lower frequency (6.9% vs 
17.1%) [6]. In a recent meta-analysis, DA-induced ICD prevalence in PD was 
reported as 2.6%–34.8% [10]. A longitudinal study of patients with PD revealed an 
increasing ICD prevalence from 19.7% at baseline to 32.8% after 5  years [11]. 
While DA-induced ICD has been assessed in a large number of PD patient studies, 
there is a limited number of studies in prolactinoma patients; this is discussed below 
[12–16].

One of the first studies (a cross-sectional study) conducted in 20 consecutive 
patients with a DA-treated prolactinoma, published in 2011, noted a 10% preva-
lence of DA-induced ICD [15]. However, the study was small and lacked a con-
trol group.

In the only case-control study, patients with prolactinomas with current or previ-
ous DA treatment and patients with non-functioning pituitary adenomas (NFPA) 
without DA treatment were compared [12]. The study included postal survey, review 
of electronic medical records, and telephonic interviews [12]. The total prevalence 
of at least one ICD was significantly higher in patients with prolactinomas (24.6%) 
compared to the NFPA group (17.14%) or the general population of Sao Paulo, 
Brazil (8.4%) [17]. Pathologic hypersexuality was the main ICD among patients 
with prolactinoma (12.99%), significantly higher than in the control group (2.87%). 
No relationship was reported between ICD development and the type of DA and 
duration or dose of DA treatment (however, most patients were on low doses of 
cabergoline) [12].
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In a small mixed cohort of patients with prolactinoma or acromegaly treated with 
DA, 7.5% of prolactinoma patients and 5% of those with acromegaly were diag-
nosed with an ICD; also in this study, no correlation was reported between ICD 
development and DA treatment dose or duration [18].

However, impulsivity assessed by using validated psychometric tests (Barratt 
Impulsiveness Scale) revealed higher scores in DA-treated hyperprolactinemic 
patients compared to untreated patients with hyperprolactinemia or normoprolactin-
emic subjects [13]. A direct correlation between high impulsivity score and weekly 
cabergoline dose was reported [13]. Similarly, cumulative DA dose was associated 
with significantly higher scores for a number of psychiatric abnormalities [14]. In 
the aforementioned study, Celik et al. prospectively evaluated 88 patients (25 pro-
lactinoma, 31 NFA, and 32 healthy controls subjects followed for 1 year) for the 
presence of ICDs and other psychiatric disorders. An ICD (hypersexuality only) 
was diagnosed in two cases (8%) of DA-treated prolactinoma. Symptoms of ICD 
improved or disappeared after DA discontinuation [14].

The largest study to date is a recent multicenter study that aimed to assess the 
prevalence of ICD in patients with prolactinoma receiving DA therapy. This study 
revealed an overall ICD prevalence of 17% [16].

These results described above may appear surprising, given the clinical percep-
tion is that these side effects are rare in patients who have a prolactinoma. However, 
it must be considered that due to ICD being perceived as a rather sensitive topic, 
symptoms that are suggestive of one are likely underreported by patients.

Male sex appears to be a risk factor for ICD development in both patients with 
PD and those with a prolactinoma [12, 16, 19] especially for hypersexuality disor-
der [10, 16]. Males with a prolactinoma and past or present DA treatment had a 
significantly increased frequency of ICD (27.7%) when compared to male patients 
with NFPA (3.7%) [12]. The risk of ICD development is 2.4 times higher in males 
compared to that in females [16].

Current smoking and alcohol use [16], younger age [10, 11], and single status [6] 
have also been described as risk factors for ICD development. The same is true for 
positive personal or family psychiatric history as well as specific personality traits 
[10], but, in order to minimize bias, many studies have excluded such patients. 
However, it is reasonable to conclude that DAs should be prescribed with caution in 
subjects with previous or current psychiatric diagnosis and possibly also in those 
with positive psychiatric family history [10].

�What Is the Mechanism of Dopamine Agonist-Related 
Impulse Control Disorders?

The etiology of this ICD is thought to be related to dopamine excess in specific 
brain regions. Initially described in PD patients, ICD were thought to develop as a 
result of an interaction between DA and an inherent neurological vulnerability, pos-
sibly associated with PD [20]. This hypothesis is strengthened by the observation 
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that ICD occur even in PD patients not being treated with DA, with higher inci-
dences compared to the general population [11]. However, the significantly higher 
incidence of ICD in DA-treated cases [6] as well as the rapid disappearance of 
symptoms in many cases after drug discontinuation or dose reduction [21] suggests 
a significant contribution of DA in the development of ICD. Additionally, the fact 
that similar reactions also occur in prolactinoma patients suggests that PD-specific 
brain abnormalities are not a prerequisite for these reactions to occur. The disap-
pearance of ICD symptoms after stopping DA administration in many cases [22] 
strongly suggests a causal relationship.

Selective D3 receptor stimulation in the mesolimbic system has been suggested 
as the major mechanism of DA-associated ICD [23]. Dopamine receptors are widely 
expressed in the brain, and DA do not generally exhibit receptor-type specificity. 
The endocrine effects are exerted by binding to D2 receptors in the tuberoinfundibu-
lar system [24]. The degree of specificity of individual drugs for the D3 receptor 
appears to be correlated with the risk of ICD development [25]. In addition, certain 
gene polymorphisms involved in the functioning of the dopamine pathways are 
associated with decreased impulse control in adults. The genetic basis of ICD devel-
opment needs further study, and in future genotyping might prove useful in predict-
ing the development of DA-induced ICD [26].

For certain types of ICD, alternative explanations have been discussed. For exam-
ple, hypersexuality in DA-treated prolactinoma patients has been viewed as the pos-
sible result of correction of hypogonadism under treatment [27]. However, this is 
unlikely as hypersexuality also appears in male patients with eugonadism at diagno-
sis and in females [16]; in addition, increased levels of testosterone are not achieved 
under DA therapy [16], in sufficient levels to contribute to hypersexuality.

�How Should Dopamine Agonist-Related Impulse Control 
Disorders Be Managed?

The most effective treatment of a drug-related adverse effect is usually discontinu-
ation of the offending drug. Therefore, despite the fact that psychiatric medications 
and psychotherapy are frequently used to treat ICD in the general population, when-
ever DA are the presumed cause of ICD, drug discontinuation should be taken into 
consideration. This is generally associated with a very rapid disappearance of the 
behavior. However, this is not always possible, for example, in PD patients discon-
tinuing DA can be associated with worsening motor symptoms or DA withdrawal 
syndrome [21]. In addition, a long-lasting effect cannot be fully disregarded in PD 
patients, as patients who used DAs in the previous 12 months still have more than 
twice the risk of an ICD compared to “never”-users [11].

A strong dose-effect relationship for both increasing duration and dose of DA 
treatment has been described in PD [11]. In prolactinoma patients some authors [12, 
16] reported no correlation between DA dose and ICD development. In contrast, 
others reported that cabergoline dose was associated with increased impulsivity 
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[13]. Individual case reports of ICDs, as reviewed by Ioachimescu et al. [22], sug-
gest that in DA-treated prolactinoma cases, ICD symptoms disappear after inter-
rupting DA administration or after lowering the dose (sometimes adding 
psychotherapy or psychiatric medications). In conclusion, lowering the DA dose or 
even stopping DA administration in patients with a prolactinoma should be consid-
ered whenever it is considered safe.

Changing the DA drug type could be associated with reoccurrence of an ICD; 
current data do not allow for differentiation of the risk associated with each particu-
lar DA drug [22]. However, in some published cases, including this one, ICD symp-
toms only occurred with one DA drug and not with another [22]; this approach also 
should be considered.

Treatment with aripiprazole (an antipsychotic approved for major psychoses that 
has partial DA activity acting on the D2 receptors) has been used in selected prolac-
tinoma patients with psychiatric disease. Subsequently this has led to biochemical 
control of hyperprolactinemia and improvement in psychiatric symptoms [28, 29] 
and has therefore been viewed as a potential alternative in DA-intolerant patients. 
However, aripiprazole itself has been associated with PG [19], and efficacy and 
safety studies in the setting of DA-induced ICD are lacking.

Therefore, increased awareness of the potential of DA to induce ICD is needed 
among endocrinologists. Treatment with the lowest dose of DA to control tumor 
hypersecretion and volume in patients with prolactinoma is recommended. 
Switching to another DA approved for hyperprolactinemia can be attempted. 
However, this is not always successful, as ICD have been reported with both caber-
goline and bromocriptine [15]. Irrespective of the particular approach, the patient 
should be carefully monitored by an endocrinologist and a psychiatrist.

�Conclusions

In conclusion, DA-induced ICDs are more frequent than previously thought in patients 
with prolactinoma who are receiving DA therapy. Before offering a DA, a thorough 
patient and family history of psychiatric disease should be elicited. A discussion with the 
patient about this possible adverse effect of these otherwise very well-tolerated drugs 
should be conducted. Close monitoring is required, and patients should be encouraged 
to report any new psychiatric side effects at each care visit. If an ICD is diagnosed, drug 
discontinuation, dose lowering, switching to a different DA, and/or adding psychologi-
cal or psychiatric care should be discussed with the patient. Patients should be under 
continuous multidisciplinary care (endocrinologist and psychiatrist).

Lessons Learned
•	 Dopamine agonist use can be associated with the development of psychiatric 

adverse effects collectively referred to as ICD.
•	 Dopamine agonist-related ICD in patients with endocrine disorders are not so 

rare as previously thought; in clinical practice the incidence might be artificially 
lowered by patient reluctance to report symptoms suggestive of an ICD.
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•	 Depending on the behavioral manifestation and severity of ICD, devastating per-
sonal and/or social consequences for patients and their families can ensue.

•	 Assessing individual risk (e.g., prior or current history of psychiatric disease) 
and informing the patient about the possible occurrence of an ICD should be 
undertaken at the initiation of DA treatment.

•	 The lowest effective DA dose should always be used.
•	 At each follow-up visit, patients should be directly questioned about changes in 

mood and behavior.
•	 If behavioral changes are reported, psychiatric assessment is recommended.
•	 Drug discontinuation should be considered; if this is not possible, further dose 

lowering or a change in DA drug should be attempted.
•	 Psychotherapy and/or psychiatric drugs can be added (at the indication of the 

psychiatrist), if previous measures are ineffective or cannot be administered.

Questions
	1.	 A 36-year-old male with erectile dysfunction is diagnosed with a large macrop-

rolactinoma (4.5  cm, largest diameter) with a PRL level of 9420  ng/mL and 
hypogonadotropic hypogonadism (low testosterone, FSH, and LH levels). 
Treatment with cabergoline (2 mg weekly) is initiated. After 6 months the patient 
reports hypersexuality symptoms. Prolactin and testosterone levels have 
normalized.

What is true in this situation?

	 (a)	 Hypersexuality is associated with restoration of eugonadism.
	 (b)	 Hypersexuality is a beneficial effect of controlling tumor hypersecretion.
	 (c)	 Drug discontinuation is mandatory.
	 (d)	 Dose reduction should be attempted.

	2.	 A 25-year-old male with a history of pathological gambling is diagnosed with a 
2.2 cm macroprolactinoma.

The following is true:

	 (a)	 Dopamine agonist treatment is contraindicated.
	 (b)	 Dopamine agonist treatment can be initiated with caution.
	 (c)	 The highest tolerated dose of DA should be used.
	 (d)	 The risk of DA-related ICD is lower than in a patient with no previous his-

tory of ICD.

	3.	 A 35-year-old female under treatment with cabergoline 1 mg weekly for a pro-
lactinoma reports at a follow-up visit that she experienced episodes of compul-
sive shopping and her financial and marital status declined as a consequence.

You should:

	 (a)	 Recommend psychiatric assessment.
	 (b)	 Immediately stop cabergoline administration.
	 (c)	 Not tell the patient this can be a drug-related problem.
	 (d)	 Recommend surgery for prolactinoma.
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Answers
	1.	 (d) Restoration of eugonadism is clearly a beneficial effect of prolactin normal-

ization, but hypersexuality can rarely be explained by this mechanism. A clear 
evaluation of the reported symptoms should be undertaken; if pathological 
hypersexuality is suggested, then obviously this is not an expected or wished 
effect, and cabergoline dose reduction should be attempted. Given the tumor size 
and magnitude of tumor hypersecretion, it would be dangerous to discontinue 
the drug completely.

	2.	 (b) Male sex and previous history of ICD are risk factors for the development of 
DA-related ICD. Dopamine agonist treatment is not contraindicated but should 
be initiated with caution, after providing detailed information to the patient and 
under close supervision.

	3.	 (a) If the patient being treated with DA reports symptoms compatible with DA-
related ICD, psychiatric assessment should be performed. Endocrine reevalua-
tion should also be undertaken to assess the possibility of dose lowering, 
changing DA drug, or even interruption of administration but only after carefully 
weighing the risks and potential benefits and after fully informing the patient 
about the process.
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