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Abstract 

Background: Recently, side effects from Dopamine Receptor Agonist Drugs (DAs) in treating pituitary prolactinoma 
have raised widespread concern. This study explores the incidence and influencing factors of DAs-related side effects 
in Chinese prolactinoma patients.

Methods: A cross-sectional study was conducted. 51 prolactinoma patients treated with DAs, 12 prolactinoma or 
pituitary microadenoma patients without DAs treatment, and 33 healthy controls were included. The Barratt impul-
sivity scale-11, Patient Health Questionnaire 9, and the ICD screening questionnaire were all used to evaluate the 
psychological and physical side effects of DAs. Clinical data of all subjects were collected from their electronic medical 
records.

Results: The incidence of ICDs in the treated group, the untreated group, and control group was 9.8% (5/51), 16.7% 
(2/12), and 9.1% (3/33), respectively. In the treated group in particular, there were 1 patient (2%, 1/51), 2 patients 
(3.9%, 2/51), and 2 patients (3.9%, 2/51) with positive screening for punding, compulsive shopping, and hypersexual-
ity, respectively. In terms of depression, the incidence of "minimal", "mild" and "moderate" depression in the treated 
group was 62.8% (32/51), 25.5% (13/51), and 5.9% (3/51), respectively. The incidence of physical symptoms was 51.0% 
(26/51) in the treated group and gastrointestinal symptoms were the most common symptoms (33.3%, 17/51). In 
addition, we found that the various parameters of DAs treatment had no association with the occurrence of physical 
symptoms or ICDs (all P > 0.05).

Conclusions: Chinese prolactinoma patients treated with DAs had a lower incidence of ICDs (9.8%), while gastro-
intestinal symptoms were common. In this way, more attention should be paid to side effects, especially physical 
symptoms, in Chinese prolactinoma patients with DAs therapy during follow-up regardless of dose.
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Introduction
Dopamine receptor agonist drugs (DAs) are the pre-
ferred treatment for pituitary prolactinoma, and they 
have been shown to reduce serum prolactin levels and 
shrink pituitary adenoma [1]. At present, the most 
commonly used drugs are bromocriptine and cabergo-
line [2]. These drugs bind to D2 dopamine receptors in 
the tuberoinfundibular area and play a role in inhibiting 
prolactin secretion and lactotroph cell proliferation [3]. 
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As the binding of DAs to dopamine receptors is non-
specific [4], long-term use of DAs in patients with prol-
actinoma may result in side effects [5].

The most common side effects of DAs include nau-
sea, orthostatic hypotension, and headache [6, 7], and 
rare side effects include valve reflux and fibrotic car-
diac valvulopathy [8]. Psychosocial symptoms, such as 
mania, anxiety, and depression, have also been found 
to occur after DAs therapy [7]. In addition, impulse 
control disorders (ICDs) are another common side 
effects of DAs that are manifested in difficulty control-
ling impulsive behaviors, such as shopping, gambling, 
and sexual desire [9]. Recently, researchers have begun 
to focus more and more attention on the psychosocial 
side effects of DAs in patients with prolactinoma [7, 10, 
11]. Besides, pituitary prolactinoma is the most com-
mon functional pituitary adenoma with a great number 
of patients treated with DAs [12]. However, there have 
been no reports on these side effects in Chinese pro-
lactinoma patients with DAs treatment. Therefore, we 
conducted this study in order to investigate specifically 
the incidence and related factors of side effects associ-
ated with psychosocial and physical symptoms in Chi-
nese prolactinoma patients receiving DAs therapy and 
potentially to provide a basis for better clinical practice.

Subjects and Methods
Subjects
A cross-sectional study was conducted. 51 patients with 
pituitary prolactinoma treated with DAs (≥ 3 months) 
from the pituitary clinic of Peking Union Medical Col-
lege Hospital from December, 2020 to April, 2021 were 
included as our treated group. Patients with mental ill-
ness, a history of intracranial surgery, major disease, or 
failure to complete the questionnaire were excluded. 
We included 2 untreated hyperprolactinemia patients 
with pituitary microadenoma for follow-up observa-
tion, 2 untreated prolactinoma patients and 8 prolacti-
noma patients with DAs withdrawal greater than 1 year 
(5 patients for remission and 3 patients for pregnancy) 
as the untreated group. 33 healthy people were included 
as the control group. Additionally, we collected medical 
records and examination data for all subjects.

All subjects received a questionnaire after informed 
consent and this study was approved by the Ethics 
Committee of Peking Union Medical College Hospi-
tal. Our diagnostic criteria for prolactinoma were as 
follows: typical clinical presentation, such as amenor-
rhoea, lactation, and hyposexuality, combined with 
high serum prolactin levels and a positive MRI exami-
nation of a pituitary adenoma, or a previous diagnosis 
of prolactinoma [13].

Questionnaires and Screening Criteria
We administered an ICDs screening questionnaire that 
has been used previously in existing research [9]. The 
questionnaire included four aspects: hypersexuality, 
compulsive shopping, punding, and pathological gam-
bling. Hypersexuality was defined as a “yes” answer to 
item 9 in the questionnaire and a total score of >  = 2; 
compulsive shopping was defined as a total score 
of >  = 9; punding was defined as a total score of >  = 4; 
pathological gambling was defined as a “yes” to item 29 
in the questionnaire and a total score of >  = 5.

In addition, we also administered Patient Health 
Questionnaire 9, which is a depression scale with 9 
items. Patients were asked to report based on their 
experiences in the past 2 weeks, and the scale was 
divided into four subscales (not at all = 0, a few 
days = 1, more than half of the time = 3, and nearly 
every day = 4). The depression grades included minimal 
(< 5 points), mild (5 to 9 points), moderate (10 to 14 
points), moderately severe (15 to 19 points), and severe 
(> = 20 points) [10].

The Barratt impulsivity scale-11 (BIS-11) was also 
used as an ICD screening tool and included 30 ques-
tions covering attentional impulsiveness, motor impul-
siveness, and non-planning impulsiveness. Patients 
were asked to record the frequency of each item on 
a 4-point scale (rarely/never = 1, occasionally = 2, 
often = 3, and almost always/always = 4). A total score 
of >  = 60 was considered to be a positive screen for ICD 
in patients with prolactinoma [10].

According to the instruction, guidelines, consen-
sus, and previous literature [6, 7, 13, 14], we classified 
side effects of DAs related to physical symptoms into 
diverse aspects that consisted of systemic and cutane-
ous symptoms, respiratory symptoms, gastrointestinal 
symptoms, cardiovascular symptoms, urinary symp-
toms, and psychological and neurological symptoms. 
All subjects received the questionnaire on side effects 
related to physical symptoms (see supplemental mate-
rials. If have, tick items of symptoms; if unlisted, tick 
item Others and write the symptoms in the blank).

Data Collection
We collected the medical history of all patients, includ-
ing the history of their present illness, DAs treatment 
history, duration of DAs therapy, and the maximum 
daily/weekly dose of DAs. We also collected laboratory 
results, including serum levels of prolactin, follicle-
stimulating hormone, luteinizing hormone, progester-
one, testosterone, and data from the patients’ pituitary 
MRIs (first visit and last follow-up).
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Statistical Analysis
All statistical analysis was performed using SPSS (ver-
sion 23.0) and Prism software. We used a Kolmogorov–
Smirnov test to identify the normality of variables, and 
non-parametric tests were used to compare the differ-
ences in continuous variables between groups. Fisher’s 
exact test was used to compare the differences in sex 
ratio and the incidence of physical and mental symptoms 
between groups. Additionally, we used Spearman corre-
lation analysis was used to explore the related factors of 
physical symptoms and psychological side effects of DAs 
in the treated group. We used a threshold of P < 0.05 to 
indicate a statistically significant test result.

Results
Basic Information for All Subjects
As shown in Table  1, we found no significant differ-
ences in sex ratio, age, or BMI between the treated and 
untreated groups. Compared with the control group, 
age (36.8 ± 11.7 vs. 30.2 ± 5.6 years, P  < 0.05) and BMI 
(24.26 ± 4.36 vs. 21.12 ± 1.77 kg/m2, P  < 0.05) were sig-
nificantly increased in the treated group. Serum prolac-
tin (PRL) levels were significantly lower in the treated 
group than in the untreated group (median PRL: 17.6 vs. 
43.1 ng/ml, P = 0.003), and we found no significant dif-
ferences in the ratio of microadenomas to macroadeno-
mas or the maximum diameter of adenoma between the 
treated and untreated groups (P > 0.05). Of the 45 and 
6 patients treated with bromocriptine and cabergoline, 
respectively, we found that two patients treated with 

cabergoline had switched medications due to bromocrip-
tine-related side effects.

The side effects of dopamine receptor agonist drugs (DAs)
The screening results of psychological side effects are 
shown in Table 2. The incidence of ICDs (screened by a 
questionnaire from the Mayo Clinic [10]) was 9.8% (5/51) 
in the treated group, and there were 1 (2.0%), 2 (3.9%), 
and 2 (3.9%) patients with positive screening for punding, 
compulsive shopping, and hypersexuality, respectively in 

Table 1 The basic information for all subjects

Micro/Macro is the ratio of microadenomas to macroadenomas. D-max is the maximum diameter of prolactinoma at the last follow-up
* compared with the treated group and having a P value < 0.05

Variable Treated (N = 51) Untreated (N = 12) Controls (N = 33)

Gender(F/M) 39/12 10/2 27/6

Age(y) 36.8 ± 11.7 42.7 ± 8.9 30.2 ± 5.6*
BMI (kg/m2) 24.26 ± 4.36 23.53 ± 3.27 21.12 ± 1.77*
PRL (ng/ml) 17.6 (1.6, 417.0) 43.1 (14.4, 151.1) * —

Micro/Macro 39/12 11/1 —

D-max(mm) 6.5 ± 3.6 6.1 ± 2.5 —

Treatment

 Bromocriptine (N) 45 — —

 Duration (m) 26 (3, 98) — —

 Total dose(mg) 3412.5 (112.5, 39,067.5) — —

 Max-dose(mg/d) 5.0 (1.3, 22.0) — —

 Cabergoline (N) 6 — —

 Duration (m) 13 (3,59) — —

 Total dose(mg) 179.7 (20.0, 560.0) — —

 Max-dose(mg/w) 2.5 (1.3,4.0) — —

Table 2 The psychological side effects of DAs

$  means the results of a questionnaire from the Mayo Clinic
* compared with the treated group and having a P value < 0.05

Variables Treated
N/Total (%)

Untreated
N/Total (%)

Controls
N/Total (%)

ICDs $ 5/51 (9.8) 2/12 (16.7) 3/33 (9.1)

Punding 1/51 (2.0) 0/12 (0) 0/33 (0)

Pathological gambling 0/51 0/12 0/33

Compulsive shopping 2/51 (3.9) 2/12 (16.7) 3/33 (9.1)

Hypersexuality 2/51 (3.9) 0/12 (0) 0/33 (0)

BIS-11(> = 60 points) 25/51 (49.0) 10/12 (83.3) * 26/33 (78.8) *
Depression

Minimal (< 5 points) 32/51 (62.8) 6/12 (50.0) 23/33 (69.7)

Mild (5–9 points) 13/51 (25.5) 6/12 (50.0) 9/33 (27.3)

Moderate (10–14 points) 3/51 (5.9) 0/12 (0) 1/33 (3.0)

Moderately severe (15–19 
points)

0/51 0/12 0/33

Severe (> = 20 points) 0/51 0/12 0/33
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the treated group as well (Table 3). However, we found no 
significant difference in the incidence of ICDs among the 
three groups (all P > 0.05). In addition, the positive rates 
of BIS-11 screening in both the untreated and control 
groups were significantly higher than that in the treated 
group (49.0 vs. 83.3% and 49.0 vs. 78.8%, respectively, 
both P > 0.05). As for depression, the incidence of "mini-
mal", "mild", and "moderate" depression in the treated 
group was 62.8% (32/51), 25.5% (13/51), and 5.9% (3/51), 
respectively, and there was no significant difference in 
the incidence of different levels of depression among the 
three groups (all P > 0.05).

The side effects related to physical symptoms in all 
three groups are shown in Fig. 1. The incidence of physi-
cal symptoms was 51.0% (26/51) in the treated group, and 
gastrointestinal symptoms were the most common type 
(33.3%, 17/51), mainly including loss of appetite (41.2%, 
7/17) and nausea (35.3%, 6/17). In addition, one patient 
developed mild aortic insufficiency after treatment with 

cabergoline. However, we found no significant differ-
ences in the occurrence of symptoms in the treated and 
untreated groups (all P > 0.05).

Thus, the incidence of ICDs in our sample of Chinese 
prolactinoma patients treated with DAs was 9.8% and 
was not statistically different from the untreated or con-
trol group. Physical symptoms were common, with an 
incidence of 51.0%, and gastrointestinal symptoms were 
the most common type of physical symptoms.

Factors Associated with the Incidence of DA‑Related Side 
Effects
We further analyzed 45 patients treated with bromocrip-
tine to explore factors associated with DA-related side 
effects, and our results showed that the occurrence 
of physical symptoms was related to the type of ade-
noma (r = 0.400, P = 0.008). Compared with patients 
with pituitary microadenoma, the incidence of physi-
cal symptoms in patients with pituitary macroadenoma 

Table 3 Basic information for patients with ICDs by the questionnaire from the Mayo Clinic

D-max is the maximum diameter of prolactinoma at the last follow-up. Bromoc is short for bromocriptine

Variables Patient 1 Patient 2 Patient 3 Patient 4

Gender Female Mele Male Female

Age (y) 22 30 37 35

BMI (kg/m2) 18.59 29.41 20.90 25.65

Basic PRL (ng/ml) 94.7 197.0 200.0 109.0

PRL (ng/ml) 1.6 26.3 35.6 15.5

LH (IU/L) 1.60 1.22 1.50 3.43

FSH(IU/L) 7.65 4.28 3.63 2.79

E2 (pg/ml) 40 17 16 147

P (ng/ml) 0.53 0.28 0.72 17.81

T (ng/ml) 0.52 2.03 2.20 0.66

Adenoma Micro Macro Micro Micro

D-max (mm) — 10.6 9 —

Medication Bromoc Bromoc Bromoc Bromoc

Duration (m) 12 42 6 36

Total dose(mg) 1368.75 2934.38 450 2475

Max-dose (mg/d) 6.25 3.75 2.5 5

Side effects

 Physical symptoms Non Vomiting,
Dry mouth,
Constipation,
Memory loss

Non Fatigue,
Asthenia,
Nausea,
Dizzy,
Somnolence

 Punding No No No Yes

 Pathological gambling No No No No

 Compulsive shopping Yes No No Yes

 Hypersexuality No Yes Yes No

 Depression Mild Mild Minimal Mild

 BIS-11 72 points
positive

67 points
positive

52 points
negative

76 points
positive
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was significantly higher [8/9 (88.9%) vs. 14/36 (38.9%), 
P = 0.010]. In addition, positive screening for hypersexu-
ality was associated with gender (r = 0.379, P = 0.012). 
However, we found no significant difference in the inci-
dence of hypersexuality between males and females (0/34 
(0%) vs. 2/11 (18.2%), P = 0.056). Furthermore, the scores 
of BIS-11 scales were related to gender with higher scores 
in women (r = -0.325, P = 0.029). However, we found no 
significant difference in the positive rate of BIS-11 ques-
tionnaire screening for ICDs between males and females 
(P = 0.138). Interestingly, we did not find that parameters 
related to bromocriptine treatment, including duration 
of treatment, cumulative dose, and maximum daily dose, 
were significantly associated with physical symptoms, 
ICDs, or depression (all P > 0.05).

Discussion
This study found that the incidence of ICDs in Chinese 
prolactinoma with DAs was low (9.8%, screened by a 
questionnaire from the Mayo Clinic). Specifically, 1 (2%), 
2 (3.9%), and 2 (3.9%) patients had a positive screening 
for punding, compulsive shopping, and hypersexual-
ity, respectively. Physical symptoms were common with 
an incidence of 51.0%, and gastrointestinal symptoms, 
which mainly included loss of appetite (41.2%) and nau-
sea (35.3%), were the most common type of these. In 
addition, therapy-related parameters were not signifi-
cantly associated with the occurrence of physical symp-
toms, ICDs, or depression.

Treatment with DAs can cause many different side 
effects, such as nausea, vomiting, orthostatic hypoten-
sion, and headache [6, 12, 15], that may be related to 
5-HT1 receptors or D1 receptors. In particular, bro-
mocriptine may have more side effects compared with 
cabergoline or quinoline, due to its shorter half-life and 
lower activity in D2 receptor activation [16, 17]. Consist-
ent with previous studies [16, 17], we found that gastro-
intestinal symptoms were the most common physical 
side effects of DAs, accounting for 33.3% of them. These 
symptoms included loss of appetite (7/17, 41.2%), nausea 
(6/17, 35.3%), dry mouth (5/17, 29.4%), and constipa-
tion (5/17, 29.4%). Therefore, we recommend that DAs 
be started with a small dose that should be gradually 
increased and always taken with meals in order to reduce 
digestive symptoms [12].

Another common side effect of DA therapy is the onset 
of various ICDs, and these may be related to binding with 
the D3 dopamine receptor in the mesocorticolimbic area 
[18]. A series of studies have shown that the incidence of 
ICDs in prolactinoma patients treated with DAs is any-
where from 8% to 61.1% [9, 11, 19–21], while the inci-
dence in our research was 9.8% (5/51), suggesting a wide 
range indeed. There may be two reasons for this.

First, the assessment tools used for ICDs in previous 
studies included the Minnesota Interview Questionnaire 
(MIDI) [19], the Modified ICDs Screening Question-
naire from Parkinson disease and restless leg syndrome 
patients (a questionnaire from the Mayo clinic) [9], 

Fig. 1 The side effects of DAs related to physical symptoms in patients with prolactinoma
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the revised version of the Minnesota Impulsive Disor-
ders Interview Questionnaire (MIDI-R) [20], the Bar-
ratt Impulsiveness Scale-11 (BIS-11) [11, 20], and the 
Questionnaire for Impulsive-Compulsive Disorders in 
Parkinson’s Disease (QUIP) [11]. Therefore, different 
assessment tools and screening criteria in various studies 
can lead to inconsistent ICDs screening results.

Second, studies across countries have shown that the 
incidence of ICDs in pituitary prolactinoma patients 
treated with DAs does vary: 10% (2/20) in Slovakia [19], 
24.68% in the United States [9], 17% in Turkey [11], and 
61.1% in Australia [21]. Our study firstly found that the 
incidence of ICDs was 9.8% in Chinese patients with pro-
lactinoma. Therefore, the use of various assessment tools 
and the inherent diversity of differential populations may 
both lead to a difference in the observed incidence of 
ICDs. Hence current results need to be verified by fur-
ther expanding the sample size and taking social, cul-
tural, and other influencing factors into account.

We also found that gender plays a role in certain ICDs 
with males being the most vulnerable to hypersexual-
ity, while females mostly develop compulsive shopping 
[7, 22]. Dogansen [11] et  al. showed that the incidence 
of hypersexuality was the highest in males and sig-
nificantly higher than that in females (14% vs. 3.2%, 
P < 0.001). Another study also showed that male pitui-
tary prolactinoma patients who received DAs had a sig-
nificantly higher incidence of hypersexuality (80.0% vs. 
40.9%, P = 0.001) than a control group [21]. We observed 
that 2 patients with hypersexuality were both male and 
2 patients with compulsive shopping were both females 
in this study, suggesting that gender differences do exist 
for certain ICDs. However, we found no significant dif-
ference in the incidence of hypersexuality and compul-
sive shopping between males and females, which may be 
related to our small sample size and the small number of 
ICD cases in this study. This too is an argument in favor 
of a larger future study.

It was worth mentioning that the treatment dose of DAs 
in Parkinson’s disease patients was higher, and the occur-
rence of ICDs was dose-dependent [22–25]. However, 
the dose of DAs in prolactinoma patients was lower than 
in Parkinson’s patients, and conclusions from previous 
research on the relationship between DAs dose and the 
occurrence of psychological side effects in patients with 
pituitary prolactinoma were inconsistent. Similar to pre-
vious case reports and studies [23, 26, 27], we found that 
the parameters related to DA treatment, including dura-
tion of treatment, cumulative dose, and maximum daily 
dose, had no significant correlation with the occurrence 
of side effects. In 2007, Davie [27] et al. first reported a 
case of prolactinoma in women who developed patholog-
ical gambling after 1 year of treatment with a low dose of 

DAs (cabergoline, 0.25 mg per week). Later, De Sousa [23] 
reported 8 prolactinoma patients with hypersexuality 
after continuous low-dose DAs treatment. Additionally, 
patients with ICD screening by the scale from the Mayo 
Clinic (as shown in Table 3) received bromocriptine with 
a minimum–maximum daily dose of 2.5 mg, a minimum 
duration of 6 months, and a minimum cumulative dose of 
450 mg, suggesting that ICDs may also occur with a lower 
dose of DAs. Therefore, the occurrence of side effects in 
pituitary prolactinoma patients treated with DAs in this 
study may not be significantly dose-dependent.

This study focused on the physical and psychological 
side effects of DAs in Chinese patients with prolacti-
noma, but it has some limitations. First, the causal rela-
tionship between physical and psychological symptoms 
and DAs treatment was uncertain because of a cross-
sectional study. Second, the number of subjects in each 
group was relatively small, and further testing with a 
larger sample size is probably needed. Third, additional 
factors such as social and cultural influences may con-
tribute to psychosocial symptoms, and we did not eval-
uate any of these. Finally, this study was only from one 
center, and multicenter surveys may be required in the 
future in order to validate these initial results.

Conclusion
This study is the first to measure the physical and psycho-
logical side effects of DAs therapy on Chinese patients 
with pituitary prolactinoma. We found that there was a 
low incidence for ICDs in Chinese prolactinoma patients 
receiving DAs treatment but the physical symptoms were 
common, with an incidence of 51.0%. However, we found 
no significant correlation between DAs treatment param-
eters and the occurrence of side effects. Further multi-
center surveys and larger sample size from future studies 
may be needed to validate these results.
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