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Introduction
Hyperprolactinemia is a recognized adverse reaction to the use of antipsychotic
drugs.1 The administration of second-generation antipsychotics, such as amisulpride,
risperidone, and paliperidone, can significantly increase the level of serum prolactin.2
However, a sustained elevation of prolactin may lead to irregular menstruation and
disturbance of endocrine hormone levels, and thus causes amenorrhea, infertility,
galactorrhea, dizziness, visual disorders, etc.3 In this report, we present a case of a
female patient with hyperprolactinemia caused by the use of paliperidone, and in
whom its combination with aripiprazole significantly reduced the level of prolactin.
Under the premise of stabilizing the patient’s condition and continuing medication,
this therapeutic method exerted a good clinical effect.

Case presentation
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The patient was a 12-year-old girl (student) with total disease duration of 3 years. The
onset started from around November 2014, and was manifested as fussiness, unwillingness to go to school (as she had not wanted to hear someone talking about her or to be
unjustly hurt), unwillingness to see others, and insomnia. The specific diagnosis and
medication were unclear, and she did not adhere to the treatment. In January 2016, she
experienced recurrent symptoms: she imagined someone was talking about her, trying
to hurt her, and was unwilling to communicate with people. She had uncoordinated
emotional reactions and exhibited weight loss, poor appetite, and no menstruation after
menarche. According to ICD-10 diagnostic criteria, she was diagnosed with schizophrenia and admitted to our hospital. Admission routine examinations showed no obvious
abnormalities. Due to the absence of menstruation, she underwent abdominal ultrasound
to rule out uterine organic disease. The result showed normal physiological structure of
the uterus (Figure 1A, the uterus with dimensions of 43 × 28 × 18 mm, regular shape,
uniform distribution of internal echoes, centralized endometrial line, and endometrial
thickness of approximately 8 mm). The thyrotropin level was 4.76 uIU/mL (reference
2175

submit your manuscript | www.dovepress.com

Neuropsychiatric Disease and Treatment 2018:14 2175–2179

Dovepress

© 2018 Zhi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://dx.doi.org/10.2147/NDT.S167129

Powered by TCPDF (www.tcpdf.org)

Abstract: Hyperprolactinemia is a common side effect of antipsychotic drugs. Although changes
of antipsychotic drugs or reduction of their doses can solve this problem, a modification of the
treatment regimen can lead to instability in patients. Herein, we followed up a patient with
elevated prolactin caused by paliperidone and found that the prolactin level was decreased after
the administration of a combination with a low-dose aripiprazole. In addition, we summarized
and analyzed the findings from the case and the literature review conducted.
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Figure 1 Abdominal ultrasound examination and head MRI examination were performed on this patient.
Notes: (A) The first abdominal ultrasound examination: marked part is endometrium. (B) The second abdominal ultrasound examination: marked part is endometrium.
(C) The MRI scan: marked part is pituitary. (D) The MRI enhanced scan: marked part is pituitary. Red arrows in (A, B) represent endometrium; Red arrows in (C, D)
represent pituitary.

values: 0.4–4.5 uIU/mL), and the serum prolactin level was
18.79 ng/mL (Table 1, reference values: 3.12–23.03 ng/mL).
Based on these test results, we considered that the absence of
menstruation was associated with unstable ovarian function
and regulative mechanisms as well as disorders of various hormone endocrine levels.4 The patient was closely observed and
given olanzapine 20 mg/day, and discharged with improved
psychiatric symptoms after 1 month of treatment.
Subsequently, the patient adhered to the outpatient
treatment prescribed. However, she experienced excessive
sleepiness during the daytime and was thus unable to go to

school normally, due to the administration of olanzapine. Her
regimen was changed to paliperidone (9 mg/day) after clinical
evaluation, and improvement in her psychiatric symptoms
was obtained upon adherence to this regimen. In April 2016,
her prolactin level was 48.49 ng/mL, which then increased to
70.04 ng/mL in April 2017 (Table 1). Dynamic monitoring
revealed that her prolactin level continued to rise. Taking
into account the patient’s age and the effects of the therapy
on menstruation and reproduction, we performed examinations to exclude the potential effect of pituitary organic
disease on prolactin levels. Cerebral MRI revealed topical

Table 1 Dynamic monitoring of drug dose, plasma concentration, and prolactin levels
Date

Prolactin level
(ng/mL)

Plasma concentration of
9-hydroxyrisperidone (ng/mL)

Plasma concentration
of aripiprazole (ng/mL)

Paliperidone
dose (mg/day)

Aripiprazole
dose (mg/day)

January 11, 2016
April 29, 2016
June 1, 2016
August 19, 2016
April 7, 2017
June 29, 2017
July 5, 2017
July 18, 2017
August 8, 2017

18.79
48.49
47.98
59.76
70.04
66.49
–
23.42
22.38

–
–
–
–
33.8
47.1
–
39.6
40.8

–
–
–
–
–
–
–
115.6
111.4

0
9
9
9
9
9
9
9
9

0
0
0
0
0
0
5
10
10
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protuberance on the right side of the pituitary gland, and
the pituitary enhancement scan showed a uniform pituitary
T2 signal, with full right margin and no obvious abnormal
enhancement (Figure 1C and D). Therefore, the influence of
the pituitary gland on the prolactin level was ruled out, and
the elevated prolactin level was considered to be caused by
paliperidone administration.
To maintain the patient’s stable condition, she was given
a combination of aripiprazole rather than discontinuing the
regimen or replacing or reducing the dose of paliperidone.5,6
Starting from July 5, the patient was given a combined dose
of aripiprazole (5 mg/day) and paliperidone (9 mg/day), and
her prolactin level lowered to 23.42 ng/mL after 15 days of
therapy (Table 1). The examination of her abdominal ultrasound scan revealed the following data: uterine dimensions
of 51 × 37 × 22 mm, regular shape, uniform distribution of
the echoes, centralized endometrial line, and endometrial
thickness of about 8 mm (Figure 1B). Her prolactin level
decreased significantly after the combined use of 5 mg
aripiprazole and 9 mg paliperidone, but did not fall within
the reference range. Hence, the dose of aripiprazole was
increased to 10 mg/day, and 1 month later the prolactin level
reduced to 22.38 ng/mL, which was within the reference
range (Table 1). In addition, the patient’s condition was
stable during the period of the combined use of aripiprazole
and paliperidone, and no adverse reactions related to the use
of aripiprazole or paliperidone were observed.

Discussion
An elevated serum prolactin level during treatment may
cause amenorrhea, galactorrhea, anovulation, infertility, and
so on, which are some of the common adverse reactions in
the use of antipsychotic drugs. Prolactin is a polypeptide
hormone which is synthesized and secreted by the anterior
pituitary gland.7 Its secretion is mainly affected by the
tuberoinfundibular and tuberohypophysial pathways8 and
is regulated by many neurotransmitters, of which dopamine
and serotonin are the most important. Dopamine can inhibit
the release of prolactin, and 5-HT, as a prolactin-stimulating
factor, can increase the secretion of prolactin, which is a
mechanism utilized in the regulation of prolactin levels in
the body. Since paliperidone is a receptor blocker of central
5-HT and dopamine D2, in addition to improving psychotic
symptoms and stabilizing mood, it also blocks dopamine
D2 receptors on the tuberoinfundibular pathway to induce
disinhibition and release of prolactin, which results in the
mechanism of elevation of prolactin in a certain proportion
of the population.9
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Currently, there are several strategies to promote the
elevation of prolactin, such as lowering the dose of antipsychotics, replacing them with other antipsychotics, or adding
dopaminergic agonists. However, all these strategies may
cause a risk of instability in patients.10 It has previously been
reported that aripiprazole, a dopamine receptor partial agonist, can effectively improve the hyperprolactinemia caused
by risperidone and its active metabolite 9-hydroxyrisperidone
(paliperidone).11–14 Adjunctive aripiprazole is a potential
treatment option for hyperprolactinemia in youth who have
achieved clinical stability on monotherapy.15 Thus, in the case
in the present study, we used aripiprazole to validate and
evaluate the specific therapeutic effect of aripiprazole and
provide the basis for clinical treatment.
The serum prolactin level was decreased after the
patient was given 5 mg of aripiprazole for 2 weeks, but
was not reduced to within the range of the reference values.
Nevertheless, it was diminished and fell within the reference value range by increasing the dose of aripiprazole to
10 mg. We found that aripiprazole effectively reduced the
increased level of prolactin caused by paliperidone. The
underlying mechanism may be through the upregulation of
dopamine insufficiency by aripiprazole, which is an effective, high-affinity D2 receptor partial agonist. Aripiprazole
also downregulates dopamine hyperfunction and is thus a
dopamine transmitter stabilizer.16 In addition, this drug can
also inhibit anterior pituitary secretion of prolactin while
inhibiting Dopamine (DA) activity on pathways with DA
hyperfunction in the midbrain margin. 17 As pointed out
previously, as a dopamine neurotransmitter stabilizer, it can
be targeted to regulate the prolactin level.
The combined medication in the case described herein was
expected to improve the adverse reactions of paliperidone while
not affecting its therapeutic effect. The patient had stable mental
health status and did not experience fluctuations or other adverse
reactions after receiving the combination of paliperidone and
aripiprazole. Dynamic monitoring showed that the serum prolactin level was decreased significantly. Therefore, the combination did not influence the effect of paliperidone but reduced
the paliperidone-induced elevation of prolactin.18,19 Although
both drugs are metabolized by 2D6 and 3A4 enzymes, only a
limited proportion of paliperidone (#40%) is metabolized by
these enzymes, and paliperidone dose not inhibit nor induce
2D6 and 3A4 enzymes.20 Thus, the plasma concentration of
other drugs is not influenced by the administration of paliperidone. In the present study, the patient’s plasma concentration
of paliperidone fluctuated after the combined administration
but was still within the target range of 20–60 ng/mL.
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It is noteworthy that the reasons for the lack of menstruation after menarche were complex and might have been
associated with the large secretion of prolactin. Nonetheless,
an increase of prolactin levels was observed while no significant variation in the thickness of the endometrium was
established. After a year of observation, we conclude that
although elevated prolactin levels might affect and introduce
changes in the menstrual cycle, they are unlikely to influence
the thickness of the endometrium,21,22 which might be associated with the absence of Pit-1 (pituitary-specific transcription
factor) expression in the endometrium.23,24 Nevertheless,
the long-term influence of prolactin on the thickness of the
endometrium remains to be observed.
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