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�Case Presentation

This is a 22-year-old male with no significant past medical history 
who presented with progressive vision loss for 3 months. Formal 
visual field testing was obtained through the patient’s ophthalmol-
ogist, which demonstrated a bitemporal hemianopsia. A pituitary 
MRI was ordered, which revealed a sellar and suprasellar mass 
measuring 42 × 30 × 38 mm in size with compression of the optic 
chiasm and invasion of the right cavernous sinus. The patient 
denied any complaints of headache. Biochemical testing was sig-
nificant for elevated prolactin of 4064 ng/mL and a low free T4 
(FT4) of 0.8 ng/dL. The patient was exonerated of adrenal insuf-
ficiency through cosyntropin stimulation testing. The remainder of 
his pituitary function was unremarkable, and there was no evi-
dence of cosecretion. The patient was started on cabergoline 
0.5  mg daily for a presumed macroprolactinoma. A relatively 
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higher dose was initiated given the urgency to preserve visual 
function. A prolactin and pituitary MRI were reevaluated after 
2 weeks. The prolactin level was significantly reduced to 657 ng/
mL. Repeat MRI showed a decrease in size of the macroprolacti-
noma now measuring 30 × 27 × 33 mm in size with decompression 
of the optic chiasm. The patient’s cabergoline dose was reduced to 
0.5 mg twice weekly, as the proximity of the tumor to the optic 
chiasm became less concerning. He continued to demonstrate a 
good biochemical and tumor response. After 1 month of medical 
therapy, the prolactin level was 25 ng/mL. Normalization of the 
prolactin was later achieved by 8 months, but imaging of the pitu-
itary was notable for stable residual tumor. Two years following a 
stable dose of cabergoline, the patient reported new-onset auditory 
hallucinations, delusions, and excessive anxiety, which profoundly 
impaired his social and professional interactions.

�My Management Options

	(a)	 Start antipsychotic medications, and continue to treat the mac-
roprolactinoma with cabergoline.

	(b)	 Discontinue the cabergoline and refer to neurosurgery to remove 
the residual tumor.

	(c)	 Discontinue the cabergoline and refer to radiation oncology 
for radiation therapy.

�Assessment and Diagnosis

Prolactin is regulated primarily through dopamine via negative 
feedback. Dopamine is secreted from neurons of the arcuate nucleus 
in the tuberoinfundibular pathway and has an inhibitory effect on 
prolactin synthesis and secretion by binding to dopamine D2 recep-
tors found on lactotrophs in the anterior pituitary gland [1]. In con-
trast, thyrotropin-releasing hormone has a smaller contribution to 
regulating prolactin through stimulation of prolactin release [2].
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Based on this physiology, dopamine agonists are the treatment 
of choice to reduce prolactin levels and lactotroph hyperplasia. 
Cabergoline is an ergot derivative which demonstrates good effi-
cacy for treatment of prolactinomas due to its high binding affinity 
for dopamine D2 receptors. Cabergoline is often preferred to bro-
mocriptine for managing prolactinomas due to superior efficacy 
[3] probably due to greater selectivity for the dopamine D2 recep-
tor, longer half-life, and better tolerated side effects, such as nau-
sea and orthostasis.

An additional concern with the use of dopamine agonists for 
prolactinomas is the development of psychotic symptoms [4]. 
Based on the elimination half-life of cabergoline, systemic levels of 
the medication may be present for a few weeks. A single dose of 
cabergoline can have lasting effects on the prolactin for 21 days [5]. 
Cases of psychosis have been reported with use of cabergoline and 
bromocriptine for treatment of prolactinomas [6, 7]. Some reports 
have suggested that psychotic symptoms decrease after withdrawal 
of the dopamine agonist. Currently, there are no data to suggest dif-
ferential effects on the severity of psychotic symptoms between 
cabergoline and bromocriptine based on varying pharmacokinetic 
profiles, and both medications should be used with caution, in con-
sultation with psychiatry, or avoided, if psychosis is suspected.

A clear dose-dependent relationship between cabergoline use 
and psychotic symptoms remains unknown. Higher doses of caber-
goline are used to treat Parkinson’s disease, and cases of psychosis 
are similarly reported in these patients [8]. Regardless of the dose, 
symptoms of psychosis need to be monitored cautiously. Lowering 
the dose of cabergoline may be a plausible strategy. However, 
cases of psychosis have been reported on low doses of dopamine 
agonists [9], and there are no safety data related to psychosis to 
support this management and is not generally advised. In addition, 
there are reports of persistent psychiatric decompensation despite 
the addition of an antipsychotic drug to a dopamine agonist, and 
therefore, concomitant use of the two agents is not typically rec-
ommended for management of a prolactinoma as well [10, 11]. 
The risks of psychiatric decompensation may outweigh the poten-
tial risks of a prolactinoma, as there are alternative approaches for 
safely managing prolactinomas.
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While there is no clear mechanism for psychosis, dopamine 
hypersensitivity is hypothesized to play a key role. In this regard, 
dopamine antagonists are commonly used to treat antipsychotic 
disorders and demonstrate efficacy in psychosis by blocking the 
dopamine receptors in the mesolimbic pathway. Common symp-
toms of psychotic disorders include delusions and hallucinations 
as well as loss of emotion, speech, or motivation. Through their 
mechanism of action to block dopamine D2 receptors, dopamine 
antagonist use can result in unwanted side effects, such as medica-
tion-induced hyperprolactinemia by blocking the tonic inhibition 
of prolactin, thereby leading to increased prolactin levels. In addi-
tion, other classes of psychiatric medications, such as SSRIs, may 
also have unintended consequences of hyperprolactinemia [12].

While in this scenario, cabergoline was initiated first to treat a 
macroprolactinoma, prior reports exploring the commencement of 
cabergoline following antipsychotic therapy for medication-
induced hyperprolactinemia are important to understand the inter-
action between these two classes of medications. Some reports had 
suggested that dopamine agonists, such as cabergoline, could be 
safely administered to treat medication-induced hyperprolac-
tinemia secondary to antipsychotic use [13, 14]. However, in light 
of new evidence to suggest that dopamine agonists have the poten-
tial to exacerbate psychosis, this management is not recommended. 
While limited data are available evaluating the causal relationship 
between cabergoline and psychiatric disease, case reports suggest 
a significant and worrisome association is present [15–17]. 
Moreover, additional links of dopamine agonists to heightened 
impulsivity [18, 19] and mania [17, 20] in patients treated for pro-
lactinomas have also been described in the literature.

�Management

Surgical intervention with a transsphenoidal resection even 
performed by the most experienced neurosurgeon is less likely 
to result in long-term biochemical remission and control of 
tumor growth [21–25] when compared to medical therapy for 
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prolactin-secreting tumors. Therefore, first-line treatment for a 
macroprolactinoma is dopamine agonist therapy. Alternatives to 
medical therapy may be warranted under special clinical circum-
stances, such as intolerance to dopamine agonist therapy, abso-
lute or relative contraindication to dopamine agonist therapy, or 
poor response (either by biochemical or tumor measures) to 
dopamine agonist therapy. In this case, this patient was consid-
ered to have a contraindication to dopamine agonists based on 
the exacerbation of his psychosis. While surgical management 
could be offered as the next step, there were other considerations 
unique to this case, such as the patient’s age and aggressive 
nature of the tumor. The early onset of his disease presentation 
and characteristics of tumor aggressiveness (cavernous sinus 
invasion) increase the probability for potential recurrence that 
may require additional long-term treatment.

More definitive treatment with radiation should be considered 
when disease chronicity or aggressive features are a concern. 
Long-term consequences of radiation therapy should be discussed 
with the patient, the most common of which is hypopituitarism. 
The development of a secondary malignancy or neurologic symp-
toms, such as optic neuropathy and stroke are less common. 
Hypopituitarism can be managed with hormone replacement, and 
the usual onset does not occur on average until many years from 
treatment [26].

As approximately 90% of prolactinomas respond to dopamine 
agonist therapy, few cases require use of surgery or radiation. In 
this regard, data on the efficacy of transsphenoidal resection and 
radiation therapy is limited. One retrospective study following sur-
gical intervention for prolactinoma reported an initial remission 
rate of 53%, which later declined to 43%, and the overall recur-
rence rate was 19% [27]. Other prospective studies demonstrate 
similar recurrence rates [21]. Data also show that prolactin-secret-
ing macroadenomas and invasive adenomas tend to have reduced 
rates of remission and complete eradication of tumor [22, 28] when 
compared to microprolactinomas. Certainly, surgical intervention 
may be an option in situations where debulking is necessary or to 
facilitate adjunctive radiation [29]. In a series of 128 patients fol-
lowed after receiving gamma knife radiation, 67 cases achieved 
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clinical cure. Most patients demonstrated tumor control, but about 
1/3 of patients followed for over 2 years still had evidence of hyper-
prolactinemia [30]. Another center’s experience with radiation 
similarly showed good tumor control and less frequent biochemical 
control among prolactinomas treated with radiation and followed 
up to a median of 6 years [31]. More recent data on proton therapy 
demonstrated that about 98% of all adenomas respond to treatment; 
however, two of three patients that had radiographic progression 
were prolactin-secreting adenomas. Biochemical remission was 
achieved in 38% of the prolactinoma cases by 5 years, a rate much 
lower than the other subtypes of adenomas [32]. Overall, response 
to radiation for prolactinomas tends to be less frequent and delayed 
when compared to other adenomas.

In addition, treatment of the underlying psychiatric disease 
should be pursued in consultation with the psychiatrist. Elevated 
prolactin levels are present in over 70% of patients on risperidone 
[33, 34] and may be elevated to a lesser extent in other atypical 
antipsychotics, such as olanzapine and clozapine. As clozapine has 
a weak binding affinity to the dopamine D2 receptor, hyperprolac-
tinemia is rare [35], but its use may be limited by considerable side 
effects. Using an antipsychotic agent which tends to have fewer 
effects on the prolactin may be preferred, but ultimately the patient 
should be treated as necessary to stabilize the psychosis.

Aripiprazole is an ideal choice to dually manage psychosis and 
hyperprolactinemia if tolerated by the patient [34, 36] and adminis-
tered in consultation with the managing psychiatrist. Aripiprazole’s 
mechanism of action as a partial dopamine agonist gives it the 
advantage to treat psychotic symptoms while lowering prolactin 
levels [37, 38]. Further investigation into aripiprazole’s effect on 
tumor size is needed, but isolated case reports suggest a beneficial 
reduction in prolactinoma size [39].

�Outcome

Indeed, this case demonstrates the initial efficacy of cabergoline, 
as there was a rapid response in the prolactin level and tumor size. 
The patient’s clinical course was interrupted by serious psychiatric 
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complaints, which prompted the immediate discontinuation of 
cabergoline. He was referred to psychiatry and was newly diag-
nosed with psychosis. The exacerbation of his psychotic symp-
toms had a significant impact on his life, leading to social isolation 
and a temporary leave of absence from his career. Upon further 
questioning, the patient expressed that mild anxiety and paranoia 
existed in the years prior to diagnosis of his macroprolactinoma. 
He was able to manage his symptoms conservatively through cop-
ing strategies and, therefore, never brought these symptoms to the 
attention of his care providers, as may be a common scenario in 
high-functioning individuals.

Following discontinuation of the cabergoline, the prolactin 
level rose to 838 ng/dL. In addition, the prolactin rose further to 
992 ng/dL after olanzapine, an atypical antipsychotic and dopa-
mine antagonist, was initiated to treat his auditory hallucinations 
and delusions. Aripiprazole was considered to manage the psy-
chotic symptoms, but he did not tolerate this well. Olanzapine was 
continued to provide optimal psychiatric benefit. He was simulta-
neously referred to radiation oncology for further management of 
the macroprolactinoma.

The patient was advised to undergo fractionated radiation, 
which was tolerated well. Pituitary MRI at 6-, 12-, and 24-months 
postradiation demonstrated stability of the tumor. Two years fol-
lowing radiation, the prolactin level had decreased by half to 
428  ng/dL, while the patient actively remained on a dopamine 
antagonist for his psychiatric illness. Overall, his social and pro-
fessional impairment had been slowly improving with titration of 
his dopamine antagonist treatment.

The patient subsequently developed fatigue and decreased libido. 
A morning testosterone level was 19 ng/dL, which was consistent 
with male hypogonadism. The hypogonadism probably developed 
after prolactin levels rose due to withdrawal of cabergoline therapy. 
In males, hypogonadism may be the initial presenting symptoms in 
cases of hyperprolactinemia [40]. Hyperprolactinemia contributes 
to hypogonadism through suppressive effects on gonadotrophin-
releasing hormone. Testosterone replacement was started. A normal 
testosterone level was achieved (336 ng/dL) despite ongoing bio-
chemical evidence of hyperprolactinemia, and symptoms related to 
hypogonadism eventually resolved.
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Clinical Pearls and Pitfalls
•	 Prior to starting a dopamine agonist, physicians should 

screen patients for psychiatric disease. When a psychiat-
ric disorder is suspected, referral to a psychiatrist is rec-
ommended to determine if starting a dopamine agonist is 
clinically feasible. Use of a dopamine agonist is not rec-
ommended in psychotic patients and may have detrimen-
tal effects on social and professional functioning.

•	 Dopamine agonists can unmask an underlying psychotic 
disorder. If an unknown psychiatric condition is exacer-
bated after starting a dopamine agonist, the medication 
should be discontinued.

•	 Antipsychotic agents functioning as dopamine antago-
nists may contribute to medication-induced hyperprolac-
tinemia. Any underlying psychiatric disorder should be 
treated as deemed appropriate by the psychiatrist. The 
preferred antipsychotic to treat symptoms of psychosis in 
the setting of hyperprolactinemia is aripiprazole [41], 
which functions as a partial dopamine agonist and may 
reduce prolactin levels. Data are lacking as to aripipra-
zole’s effects on tumor growth.

•	 Surgery and/or radiation therapy can be effective second-
line treatment strategies for macroprolactinomas not 
amenable to medical therapy. When there is residual tis-
sue or aggressive features, transsphenoidal resection may 
not be entirely effective but can be considered for debulk-
ing, and radiation, either single dose or fractionated, may 
be the preferred option.

•	 In the setting of continued hyperprolactinemia following 
radiation, conservative monitoring is sufficient if the 
patient does not demonstrate any prolactin-related symp-
toms, as it is expected that tumor growth will stabilize 
and prolactin levels will gradually decline with radiation 
therapy.

•	 If patients cannot tolerate dopamine agonists, secondary 
symptoms should be treated via alternative methods. For 
example, male hypogonadism secondary to hyperpro-
lactinemia can be alternatively treated with testosterone 
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