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Abstract

Purposes

Hyperprolactinemia is a known adverse effect
of antipsychotics, attributed to the blockade of
dopamine D, receptors in the posterior pituitary. While
previous studies have shown the potential of add-on
aripiprazole, a partial agonist of D, receptors, to reduce
atypical antipsychotic-induced hyperprolactinemia,
this case report presents an instance where
aripiprazole failed to alleviate amisulpride-induced
hyperprolactinemia.

Methods

The case report describes a patient who developed
mastitis attributed to hyperprolactinemia secondary
to the use of antipsychotics, specifically amisulpride.
The authors demonstrate the principles of using add-
on aripiprazole to manage elevated prolactin levels.
Furthermore, the article will discuss the reasons for
the failure of aripiprazole to lower prolactin when
combined with amisulpride from a pharmacological
perspective.

Results

The difference in lipophilicity between
amisulpride and aripiprazole is identified as a
contributing factor to the varying affinities for
dopamine D, receptors in the pituitary. This
pharmacological distinction elucidates the inability
of aripiprazole to regulate amisulpride-induced
hyperprolactinemia.
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Conclusions

This case highlights the paramount importance
for healthcare professionals to remain vigilant
regarding the risk of mastitis resulting from
antipsychotic side effects. Regular monitoring of blood
prolactin levels is crucial for patients on amisulpiride,
particularly men and menopausal women. Furthermore,
adopting a multidisciplinary team approach is
essential for managing uncommon infections. Early
identification and intervention of elevated prolactin
levels induced by amisulpiride play a pivotal role in
preventing further side effects. (Cheng Ching Medical
Journal 2024; 20(1): 30-38)
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Introduction
Schizophrenia is a chronic disease causing

one of the top 15 disorders globally [1]. It can be
characterized into positive and negative symptoms
based on the behaviors. Negative symptoms dominate
around 60% of psychosis [2]. In an earlier meta-
analysis, Leucht and colleagues reported that the
second-generation antipsychotics (SGA) amisulpride,
clozapine, olanzapine, and risperidone were more
efficacious than first-generation antipsychotics (FGA)

[3]. The European Psychiatric Association (EPA)
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recommends that patients treated with an FGA who
experience negative symptoms should be switched to
an SGA, but it does not recommend a specific SGA
[4]. Amisulpride, a SGA, is effect on both positive and
negative symptoms. Unlike other SGA, amisulpride
demonstrates efficacy in ameliorating negative
symptoms. A 2018 systematic review and meta-
analysis in patients with predominant or prominent
negative symptoms found that amisulpride (mean
dose 50-300mg/day) was the only antipsychotic
superior to placebo [5]. However, amisulpride does
not get into the brain easily which leads to a needed
of higher oral dose (compared to other SGA). As a
result, it is estimated that the relative hydrophilic
characteristic of amisulpride has more effect on
pituitary gland compared with other antipsychotics.
Pituitary gland is responsible for the secretion of
prolactin when lactotroph cells located at anterior
gland received stimulation. Prolactin homeostasis
is subjected to internal and external factors such as
circadian rhythm, stress, estrogen, serotonin and

dopamine. Those factors can directly or indirectly
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affect the lactotroph cells and affects the prolactin
production. The primary physiological control
mechanism for prolactin secretion is mediated by the
inhibitory action of dopamine. Dopamine is secreted
in hypothalamic periventricular zone and is released
from neuronal projections in the nerve endings in
the median eminence. It then travels to the anterior
pituitary gland through portal vessels. Dopamine
then binds to the D, receptors on lactotroph cells and
inhibits prolactin release. This mechanism is called
tuberoinfundibular dopamine (TIDA) pathway[6].
(Figure 1) The administration of antipsychotics,
targets at blocking dopamine receptor, is known to be
associated with decrease of dopamine concentration
therefore increase the release of prolactin. A third-
generation antipsychotic (TGA), aripiprazole, acts as a
dopamine system stabilizer (DSS) and has been used as
an add-on therapy to reverse elevated prolactin levels
by competing with D, antagonists. Published literature
has successfully reversed the increase in prolactin
levels induced by risperidone and paliperidone with

the concomitant use of aripiprazole [7,8]. However,
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dopaminergic neuron

Figure 1 Tuberoinfundibular dopamine pathway: The TIDA neuron identifies the existence of prolactin,

signaling the hypothalamus to release dopamine. The release of dopamine inhibits prolactin synthesis and

secretion. This feedback loop regulation is called the tuberoinfundibular dopamine (TIDA) pathway
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we herein present a case of mastitis attributed to
hyperprolactinemia caused by amisulpride and failed
to be managed by add-on aripiprazole. This article
will explore the possible reasons for the discrepancy
in effects of add-on aripiprazole between the
literatures and discuss the implications for healthcare
professionals.
Case Report

A 46-year-old nonpuerperal female presented to
infectious diseases ward with the symptom of redness,
pain, swelling and hard lump of the right breast
(Figure. 2). She had no alcohol nor tobacco use history.
She had a history of schizophrenia with negative
symptoms and was currently under control with
amisulpride 200mg four times daily for approximately
one year. She had no known allergy to any medication
and did not smoke and consume alcohol. She was
nulliparous and not pregnant. Ultrasonography-guided
aspiration biopsy as well as incision and drainage (I&
D) were performed. The findings from breast biopsy
showed no evidence of malignancy. The pus from [& D

was sent and the culture yielded methicillin susceptible

Figure 2. Right breast of the patient presented

redness and swelling without skin lesion

© 32

staphylococcus aureus (MSSA). The pathology report
confirmed acute mastitis. Under the diagnosis of right
breast mastitis, she was given intravenous oxacillin
2 grams every six hours. However, with no obvious
trauma or skin lesion was noted, mastitis caused by
endogenous risk factor was suspected. To find out the
reason of mastitis, medication review was done by
pharmacist. The possible side effect of amisulpride
was raised and prolactin level checked was suggested.
Serum level of prolactin was confirmed high and
stood at 111.49ng/ml (reference level: 2.74-19.64ng/
ml). New symptom of galactorrhoea was noted
three days after the diagnosis of hyperprolactinemia
(Figure. 3). A psychiatrist was consulted regarding
medication adjustment to manage the raised level
of serum prolactin. As per recommendation by
psychiatrist, aripiprazole Smg once daily was
prescribed in combination with amisulpride. After 21
days of oxacillin treatment, there was a decrease in the
amount of pus discharged from her right breast. The
patient was discharged and followed-up at outpatient

department. Prior to her discharged, her serum

Figure 3. The milk lactated from right breast
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prolactin was measured and showed 113.68ng/ml after
15 days of aripiprazole. Amisulpride was discontinued
after the third consecutively high prolactin level
(169.96ng/ml). After discontinuing amisulpride for
22 days, the patient’s prolactin level returned back to

normal (3.44ng/ml).

Discussion and Implication

Non-puerperal mastitis can be difficult to
manage. The relapse rate of mastitis was 11% to
38.3% in Europe as well as America [9]. Diagnosis
challenges attributed from the complex aetiology of
mastitis which resulted in the difficulties to treatment
and cure. Medications related adverse effect were
rarely discussed as a causation of mastitis. According
to our case experience, it is worth to shed light on
medication related mastitis. The potential side effects
from FGA and some SGA including galactorrhoea,
sexual dysfunction, menstrual irregularities, decrease
in bone density, pituitary tumor, breast and prostate
cancer had been discussed in the published literatures
[10,11]. In addition, infectious mastitis in our case. This
can be pharmacologically explained by the blockage
of dopaminergic receptor that might cause the rise in
prolactin levels. There are five different dopaminergic
receptor subtypes: D,, D,, D;, D, and Ds. Antipsychotic
exerts its effects mainly by D, receptor blockade,
which is recognized as a main stay of schizophrenia
therapy [12]. The ventral striatal region, situated in the
subcortical brain, contains crucial D, and D, receptors
that are associated with psychosis. These receptors
play a significant role in regulate the value of stimuli,
indicating the presence or anticipation of rewards,
and encoding errors and outcomes resulting from
predictive processes. Psychotic symptoms occur when
dysregulated in dopamine releases and consequently
resulted in chaos stimuli of striatum [15]. Antipsychotics
can be categorized into three generations based on
their actions on different receptors: FGA block the
D, receptor, SGA block the D, and serotonin 5-HT,,
receptors, and TGA exhibit partial agonist activity at

the D, and serotonin 5-HT,, receptor. In addition, the

clinical doses of antipsychotics are correlated with
their affinities to the D, receptor. Antipsychotics with
stronger affinities to the D, receptor have smaller
inhibitory constants (Ki). This can be explained by the
fact that a smaller Ki indicates that the drug can occupy
50% of the D, receptors even at lower concentrations of
the antipsychotic [13,14]. The affinity of antipsychotics
to D, in pituitary is possibly associated with the
rise in serum prolactin levels as well [16,17]. The
incidence rate varies among different antipsychotics.
It is known that the FGA have a higher affinity to the
dopaminergic D, subtype receptor compared with
second- and third-generation antipsychotics. Therefore,
hyperprolactinemia is more common among FGA.
Evidence has shown that the use of SGA such as
quetiapine and clozapine does not result in significant
or sustained increases in prolactin levels. However,
some SGAs have been reported with elevated prolactin
levels include amisulpride, olanzapine and risperidone
[10,18-21]. Findings from Lee et al. (2012) also
suggested that even low dose of amisulpride (50mg
per day) could cause hyperprolactinemia [19]. This
strengthens the notion that hyperprolactinemia is
associated with the degree of D, receptor blockade
rather than being indicative of different antipsychotic
generations.

Aripiprazole characterized as a TGA or DSS. The
mechanism of its efficacy on schizophrenia is thought
to be a combination of partial agonist of dopamine
D, and serotonin 5HT,, receptors and antagonist of
serotonin SHT,, receptors [22]. Aripiprazole has very
low Ki (0.95) to D, receptor, providing it a strong
receptor binding characteristic. Aripiprazole bindings
to the receptor easily and releasee quickly, providing
it a functional agonist or antagonist to D, receptor
depending on the surrounding levels of dopamine [23].
Therefore, both an increase and a decrease in serum
prolactin levels had been observed in aripiprazole’s
clinical trials when comparing to baseline levels.
Therefore, aripiprazole has been used as an add-on

therapy to reverse elevated prolactin level caused by
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FGA and SGA [7,8,23-25]. The hyperprolactinemia
was failed to manage by add-on aripiprazole in our
case. The difference in pharmacological profile of
amisulpride and aripiprazole could provide a possible
explanation. Amisulpride, a relatively hydrophilic
drug, is less likely to cross the blood brain barrier [17].
The LogP is the log of the partition coefficient of a
solute between octanol and water, and it provides a
quantitative index for determining the hydrophilic or
lipophilic properties of drugs. The higher the LogP,
the more lipophilic the drug [26]. Amisulpride has a
LogP value of 1.06 [27] The ideal lipophilic character
for optimal brain concentrations is associated with
a LogP value over 2.16. The lower the logP, the
greater the need for higher therapeutic dose to achieve
central nerve concentration [28] The correlation
coefficient between LogP and blood-brain barrier
(BBB) penetration is estimated at 0.557, which can be

considered moderately correlated [29]. Therefore, the

Table 1 Comparison of Antipsychotic

occupancy of amisulpride within the pituitary, which
is outside the BBB is higher compared to that of a less
hydrophilic drug, such as aripiprazole (logP 5.21).
(Table 1.) The less affinity of aripiprazole to receptors
in the pituitary provides explanations for management
failure of hyperprolactinemia due to amisulpride.
Aripiprazole occupied more D, receptors in brain.
Raveendranathan et al. (2018) reported a significant
reduction in prolactin levels, with an average reduction
of 51.5 ng/ml, after adding aripiprazole 5-10mg
per day to risperidone, amisulpride, or olanzapine.
However, the final prolactin levels remained higher
than the normal reference range. This might be
attributed to the nature of the study's calculation
approach. The study did not separately calculate the
difference in prolactin reduction among the three
antipsychotics. The variations in BBB penetration
ability among risperidone, amisulpride and olanzapine
leading to different ability of aripiprazole reverse

effect in the study [30] As per recommendations by

Features Drug Haloperidol Amisulpiride Olanzepine Risperidone Clozapine Aripiprazole
Chemical Structure
Generation First Second Second Second Second Third
Dose-response for Positive Similar Higher dose Higher dose Similar Similar Similar
or Negative Symptoms for positive for negative
Chemical Properties
Lipophilicity (logP) 4.3 1.06 4.094 3.27 3.23 521
Receptor Affinity
D:R Ki 2.00 1.30 72.00 4.90 431.00 0.95
5-HT:aR Ki 118.600 ND 4.900 0.481 9.150 17.500
Clinical Effective Dose (mg) 2-15 Schizophrenia: 10-20 2-8 12.5-900 5-30
400-800
Postoperative
nausea and
vomiting: 5-10
Effect on Prolactin Increased Increased Increased/ Increased Increased/ Increased/
in Literatures Decreased Decreased Decreased

LogP: Octanol-Water Partition Coefficient, high positive LogP value means a drug with low aqueous solubility and high lipophilicity;

ND: no data. D2R: dopamine 2 receptor; 5-HT2A R: SHT Serotonin », Receptor; Ki value: dissociation constant of binding affinity

between the inhibitor and the receptor, with lower values indicating stronger affinity. Data taken from [20,21,27,29,34-41]
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the American Psychiatric Association guidelines,
screening for prolactin level should be conducted in the
presence of symptoms related to hyperprolactinemia
[31]. It is also worthy to noted that in many literatures,
most of the clinical cases of hyperprolactinemia
were asymptomatic leading to the difficulty of early
detection [10,11,17-20].

According to the findings in our case and
previous literatures, it is justifiable to emphasize
precaution on the use of amisulpride. Firstly, there is
a safety concern in the use of amisulpride in women
with menopause and men. Abnormal prolactin
level may present with irregular or abrupt absent of
menstrual period. In our case, the hyperprolactinemia
was not promptly identified due to the patient's
failure to report her breast inflammation, which was
likely influenced by her mental health condition
and concurrent menopause. Additionally, men have
no menopause to act as an early identify signal.
Moreover, no regular checks for the prolactin level
were conducted and the absence of signs of irregular
menstrual period all contributed to the late discovery
of prolactin abnormality which then leaded to her
mastitis. Secondly, literatures had documented
several serious consequences associated with
hyperprolactinemia, including irreversible adverse
events such as an increased risk of precancerous cells
or potential progression to breast cancer [10,11,32].
Thirdly, although there are several strategies reported
in managing hyperprolactinemia, such as decreasing
the dose of antipsychotics, adding a dopamine
agonist agent (i.e bromocriptine) or changing to other
antipsychotics [33]. However, these methods could
put the patient at risk of disease instability. An add-
on of partial dopaminergic agent of aripiprazole was
regarded as a relative safe approach compared to other
strategies. However, the management of amisulpride
related hyperprolactinemia with add-on aripiprazole
had failed in our case. As a result, the discontinuation
of amisulpride and restarting a new antipsychotic were
inevitable in this patient.

We demonstrated an infectious mastitis

case manage under infectious disease physician.

The pharmacist played a vital role in facilitating
communication between different experts,
assisting in identifying the underlying cause of the
patient’s mastitis, and providing a discussion and
recommendations to the psychiatrist regarding the
pharmacology of aripiprazole and amisulpride. The
aim was to understand the failure of the add-on
therapy. Ultimately, the psychiatrist decided to switch
the medication directly. The different areas of expertise
contributed to the early identification and timely

management of complicated cases.

Conclusions

It is important to note that amisulpride might
predispose individuals to acute mastitis due to its side
effect of hyperprolactinemia. Additionally, patients
who combine aripiprazole with amisulpride might still
experience persistent elevated prolactin levels, which
could contribute to the inevitable discontinuation of
amisulpride, thereby increasing the patient's risk of
disease instability. Despite the pharmacological theory
discussed, the failure to reduce prolactin level by an
add-on aripiprazole treatment in our case still need
more studies. There is still a knowledge gap regarding
the timing of add-on aripiprazole and its failure to
control prolactin. Furthermore, inventions are needed
to optimize the chemical structure (more lipophilic)
of amisulpride in order to minimize the effect on
prolactin.

To summarized, we advocate the periodic
screening of prolactin level in patient using
amisulpride regardless of dose and hyperprolactinemia
symptoms. Additionally, multidisciplinary team,
including different medical expertise and clinical
pharmacists, in managing unusual infection is worth
to be addressed. The lessons learned from this case
emphasize the importance of early identification of
rising prolactin levels in order to prevent further risks
of mastitis and other complications associated with

hyperprolactinemia.
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