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Prolactin Level Changes according to Atypical Antipsychotics Use:
A Study Based on Clinical Data Warehouse
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Objective: Antipsychotic drugs are known as the major cause of non-neoplastic hyperprolactinemia. This study aimed
to investigate the levels of serum prolactin depending on the use of antipsychotic drugs in patients through the Clinical
Data Warehouse (CDW).

Methods: We conducted a cohort search in the CDW application and got 260 patients’ medical records diagnosed
with schizophrenia, schizotypal and delusional disorders, manic episodes, and bipolar affective disorders who were
taking one of risperidone, blonanserin, amisulpride, and olanzapine. After that, we reviewed the medical data and used
the ANCOVA analysis and the post hoc test to compare serum prolactin levels among four antipsychotic drug groups.
Results: Among the 117 subjects included in the analysis, the mean serum prolactin level was 64.6 + 54.6 ng/ml. Serum
prolactin levels were significantly higher in subjects taking risperidone or amisulpride compared to blonanserin and
olanzapine. The female subjects who took blonanserin, olanzapine, and risperidone had significantly higher prolactin
levels, but there was no difference in serum prolactin levels between sex in the subjects who took amisulpride.
Conclusion: This study suggests the need for regular monitoring of serum prolactin levels in patients who are taking
antipsychotics, especially in female patients. And we showed that there is a possibility to conduct more effective and
simpler big data research using the CDW. Further studies on the subjects with controlled confounding variables and
larger sample groups are needed.
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INTRODUCTION

Antipsychotic drugs are the first treatment of choice for
psychosis, such as schizophrenia, schizoaffective dis-
order, and bipolar disorder. Recently, these drugs have al-
so been prescribed for various psychiatric disorders
(Attention/Deficit Hyperactivity Disorder, anxiety disorder,
depression eating disorder, etc.) as well as psychosis [1].
These antipsychotic drugs are known to be the main
cause of non-neoplastic hyperprolactinemia [2], because
they block the D2 dopamine receptor thereby causing hy-
perprolactinemia by interfering with the inhibition of dop-
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amine-induced prolactin secretion [3]. A few studies have
reported the occurrence of hyperprolactinemia in up to
70% of patients taking antipsychotic drugs [4]. Recently,
atypical antipsychotics, which have fewer extrapyramidal
side effects than typical antipsychotics, have been widely
prescribed as a treatment option for psychosis [5]. But
atypical antipsychotic drugs with high D2 receptor occu-
pancy, such as risperidone and paliperidone, have been
known to cause hyperprolactinemia more frequently than
haloperidol which is a typical antipsychotic drug. Amisul-
pride is also known as a antipsychotic drug that causes
prolactin level elevation [6,7]. On the other hand, aripi-
prazole is known to have an effect on the decrease of pro-
lactin secretion compared to typical antipsychotics [8].
Quetiapine has lower affinity for dopamine D2 receptors
and is also known to have lower levels of prolactin com-
pared to risperidone in children [9]. In comparison, olan-
zapine is known as associated with mild and transient hy-
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perprolactinemia [6]. But there have been various find-
ings about olanzapine. One categorical data of olanza-
pine shows a prevalence of hyperprolactinemia between
6—40% [10,11] and there was a doubling of the basal
values from 9 to 18 ng/ml in a small cohort study of male
schizophrenia subjects using olanzapine [12]. Meanwhile,
in the case of blonanserin, there have been several studies
compared to risperidone [13,14] but studies with other
antipsychotics are insufficient until now.

Although there are inconsistencies about serum pro-
lactin normal ranges in many studies, the upper limit of 19
ng/ml for males and 24 ng/ml for non-pregnant and non-
feeding females are used in recent studies [8,15]. Hyper-
prolactinemia inhibits the secretion of luteinizing hor-
mone (LH) and follicle-stimulating hormone from the pi-
tuitary gland, thereby resulting in low levels of gonadal
steroids and hypogonadism [3,16]. Hyperprolactinemia
can cause sexual dysfunction, galactorrhea, gynecomas-
tia, amenorrhea, infertility, etc. in both males and females.
Long-term hyperprolactinemia causes bone density de-
cline, osteoporosis, and fractures, and even increases the
risk of some types of cancer such as breast cancer and car-
diovascular disease [3]. Therefore, clinicians should not
only monitor and manage the risk of hyperprolactinemia
side effects in patients using antipsychotic drugs but also
carry early intervention in case of the occurrence of hy-
perprolactinemia. However, studies on the frequency of
hyperprolactinemia among patients taking antipsychotic
drugs have not been actively conducted in South Korea,
and the prevalence is between 30 —60%, with a large gap
between studies [17]. Clinical interest in antipsychotic
drug-induced hyperprolactinemia has been constantly in-
creasing with the recent publication of the Korean Psy-
chosomatic Society for Treatment Guidelines for Antipsy-
chotics Drug-Induced Hyperprolactinemia. However, many
patients still do not receive appropriate education and ad-
equate monitoring form clinicians about hyperprolactine-
mia. In addition, because of hyperprolactinemia, various
departments such as obstetrics and gynecology, and en-
docrinology are wasting immense medical costs and
medical resources due to overlapping treatment and ex-
amination without resolving the fundamental cause,
thereby making patients suffer [18].

Recently, clinical analysis using Clinical Data Warehouse
(CDW) was actively conducted, which required using vast
clinical data instead of directly checking and entering pa-

tient’s written or electronic medical records. It means that
big medical data can be obtained without spending a lot
of manpower and time through CDW [19].

Therefore, this study aimed to investigate whether hy-
perprolactinemia occurs due to the administration of
atypical antipsychotic drugs, risperidone, and amisulpride,
known to cause hyperprolactinemia frequently as well as
olanzapine which has various results and blonanserin rel-
atively lacking compared with other antipsychotic drugs
through the CDW.

METHODS

Clinical Data Warehouse

The Catholic Medical Center (CMC) has been operating
the CDW that integrates all eight hospitals under the CMC
since November 15, 2019. Currently, the CMC CDW
doesn’t not only integrate and collect demographic data
such as age, gender, and death of about 15 million pa-
tients in eight affiliated hospitals under the CMC, but also
diagnoses based on International Classification of Diseases-
10 (ICD-10), medical information in the narrative reports,
medications, laboratory medical tests, and radiological
records. These stored data can be searched under the con-
ditions desired by the researchers, and the extracted data
can be obtained as an Excel file in which patient personal
information is de-identified after approval from the
Institutional Review Board (IRB) of the Catholic University
of Korea (Fig. 1).

Subjects

In this study, we used data from patients who visited
St. Vincent's Hospital among eight hospitals through
CDW and conducted a cohort search in the CDW appli-
cation following conditions.

1) In-patients and outpatients aged more than 18 years
from March 1, 2017, to May 31, 2022, at the Depart-
ment of Psychiatry at St. Vincent's Hospital, The
Catholic University of Korea.

2) Patients who were diagnosed in the database ac-
cording to the ICD-10 for schizophrenia, schizo-
typal and delusional disorders, manic episodes, and
bipolar affective disorder (F20, F22, F23, F25, F29,
F30, F31).

3) Patients who were taking one of risperidone, blo-
nanserin, amisulpride, and olanzapine.
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Fig. 1. Overview of the Clinical Data Warehouse (CDW).
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PACS, picture archiving and communication system; CMC, Catholic Medical Center.

4) Patients who had an assessment of serum prolactin

levels at least once by venous sampling.

As a result, we received about 260 patients’ de-identi-
fied data.

Among 260 patients, the patients with the applicable
following criteria were excluded from the present study
through data review.

1) If two or more antipsychotic drugs were taken at the

same time

2) If the serum prolactin level test was not measured af-

ter taking the antipsychotic drug

3) If an antipsychotic long-acting injection such as

Abilify maintena, Invega sustenna, Invega trinza
were injected

4) If there was a pituitary disease known to affect pro-

lactin levels: prolactinoma, pituitary adenoma, hy-
pophysitis, etc. in the Brain magnetic resonance
imaging (MRI) [2]

Although there is some inconsistency in the literature
regarding the normal range of serum prolactin, in general,
drug-induced hyperprolactinemia ranges between 25—
100 ng/ml [8,20]. So we divided the subjects into four
groups according to the prolactin level: severe hyper-
prolactinemia (> 100 ng/ml), moderate hyperprolac-
tinemia (51 —100 ng/ml), mild hyperprolactinemia (25—
50 ng/ml), and normal (< 25 ng/ml) [21].

In addition, this study was conducted in accordance
with the approval from the IRB of the Catholic University
of Korea for the protection of patient clinical data infor-
mation.

Statistical Analysis

Descriptive statistics (mean, standard deviation, fre-
quency, and percentage) were used for the general char-
acteristics of the four groups: amisulpride, blonanserin,
olanzapine, and risperidone. We used logistic regression
analysis, including the equivalent dose of chlorproma-
zine of the four antipsychotics, to evaluate the factors af-
fecting the occurrence of hyperprolactinemia. Depending
on the characteristics of the variables, the analysis of co-
variance (ANCOVA) was performed to know the effect of
serum prolactin levels according to the antipsychotic
drugs. Chlorpromazine equivalent dose and sex were
used as covariates. The Bonferroni test was conducted al-
so for post hoc analysis of the ANCOVA test. Additionally,
we conducted the ranked ANCOVA test to find the effect
of serum prolactin levels according to sex in the four anti-
psychotic groups. We used chlorpromazine equivalent
dose as a covariate in this test. The extracted data were an-
alyzed using SPSS version 21.0 (IBM Co.), and differences
between groups were considered to be significant when
p < 0.05.

RESULTS

Among the 260 patients, 143 patients were excluded
based on the exclusion criteria, and a total of 117 subjects
were selected for this study.

Demographic Data

The demographic and clinical data of 117 subjects are
presented in Table 1.

There were more female subjects (48 males, 69 females),
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and the average age was 47.4 + 18.5 years (male: 46.4 +
18.3 years, female: 48.1 + 18.8 years).

A total of 46 subjects used olanzapine, 43 subjects used
risperidone, 18 subjects used blonanserin, and 10 subjects
used amisulpride (Table 2).

According to the ICD-10, 55 subjects were diagnosed
with schizophrenia, 4 subjects were diagnosed with delu-
sional disorder, 4 subjects were diagnosed with acute and
transient psychotic disorder, 6 cases were diagnosed with
schizoaffective disorder, and 2 subjects were diagnosed
with unspecified nonorganic psychosis. It was found that
a total of 73 subjects were diagnosed with bipolar affec-
tive disorder and 6 with mania. There was a total of 30
subjects with duplicate diagnoses (Table 1).

Clinical Data

The average serum prolactin level after taking four anti-
psychotic drugs was 64.6 + 54.6 ng/ml (Table 1). The

Table 1. Characteristics of subjects

Total patients

Variable h=117)
Age 47.4+£18.5
Female 69 (59.0)
Serum prolactin level (ng/ml) 64.6 = 54.6
Hyperprolactinemia incidence 82 (70.1)

ICD-10 Diagnosis (n”)
F20 (Schizophrenia) 55
F22 (Delusional disorder)
F23 (Acute and transient psychotic disorder)
F24 (Induced delusional disorder)
F25 (Schizoaffective disorder)
F29 (Unspecified nonorganic psychosis)
F30 (Mania)
F31 (Bipolar affective disorder) 73

AN OO A

Values are presented as mean =+ standard deviation or number (%).
ICD-10, International Classification of Diseases-10.
Duplicate patients: total 30 subjects.

average serum prolactin level was 32.8 + 20.9 ng/ml in
males and 86.8 + 59.8 ng/ml in females.

Among the total subjects, the prevalence of hyperpro-
lactinemia: serum prolactin level of more than 25 ng/ml
was 70.1% (n = 82), of which 54.2% (n = 26) were male
and 81.6% (n = 56) were female (Table 1).

Hyperprolactinemia was observed in 100% of subjects
taking amisulpride, 88.4% of subjects taking risperidone,
66.7% of patients taking blonanserin, and about 47.8% of
subjects taking olanzapine (Fig. 2).

Severe hyperprolactinemia, defined as a serum pro-
lactin level higher than 100 ng/ml, was reported in only
1 subject (5.6%) who took blonanserin, in 6 subjects
(13%) who took olanzapine, in 14 subjects (32.6%) who
took risperidone, and in 7 subjects (70%) who took ami-
sulpride (Fig. 2).

The occurrence of hyperprolactinemia were found to

Hl Severe
I Moderate
= Mild
] Normal
100 - o o
80 A
60 -
2 L]
40
N l
0 T T T
AMSP BLON ozP RPR

Fig. 2. The severity of hyperprolactinemia according to antipsychotic
drugs (%).

AMSP, amisulpride; BLON, blonanserin; OZP, olanzapine; RPR,
risperidone.

Table 2. Characteristics among patients receiving each atypical antipsychotic drugs

Variable AMSP BLON OzpP RPR
Patients 10 18 46 43
Female 8 (80.0) 11 (61.1) 25 (54.3) 25(58.1)
Age (yr) 47.1+13.3 37.7+15.4 53.7 £19.5 44.7 +17.7
Mean dose (mg) 860 15.7 10.1 4.0
CPZ equivalent dose (mg) 430 391.7 404.3 402.3
Serum prolactin level (ng/ml) 122.4 £ 56.0 49.8 +45.5 43.3+£47.2 80.2 £ 52.0

Values are presented as number only, number (%), or mean = standard deviation.
AMSP, amisulpride; BLON, blonanserin; OZP, olanzapine; RPR, risperidone; CPZ, chlorpromazine.
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have statistical significance according to sex, with female
subjects reporting hyperprolactinemia after taking anti-
psychotics more than male subjects (p = 0.001). In addi-
tion, the equivalent dose of chlorpromazine was found to
have an effect on the occurrence of hyperprolactinemia
also (p < 0.001). On the other hand, the subject’s age was
found to have no effect on the occurrence of hyper-
prolactinemia (p = 0.253) (Table 3).

Considering each antipsychotic drug, in the case of
amisulpride, the average serum prolactin level was the
highest at 122.4 + 56.0 ng/ml, followed by risperidone
80.2 + 52.0 ng/ml, blonanserin 49.8 + 45.5 ng/ml, and
olanzapine 43.3 + 47.2 ng/ml. The average dosage of
each drug was amisulpride 860 mg, blonanserin 15.7 mg,
olanzapine 10.1 mg, and risperidone 4.0 mg. When con-
verted to an equivalent dose of chlorpromazine, ami-
sulpride was administered at the highest dose of 430 mg,
followed by olanzapine 404.3 mg, risperidone, and blo-
nanserin at equivalent doses of 402.3 mg and 391.7 mg,
respectively (Table 2) [22].

The ANCOVA test was performed because there was
significant interaction among sex, chlorpromazine equiv-
alent dose, and hyperprolactinemia. The results of the
ANCOVA test found that significant difference between
antipsychotics and serum prolactin levels even though
considering sex and chlorpromazine equivalent dose
(p < 0.001) (Table 4). According to the post hoc test, ami-
sulpride and risperidone showed higher serum prolactin
levels than blonanserin and olanzapine. But, there was no
significant difference between amisulpride and risper-
idone (p = 0.265). Blonanserin and olanzapine showed
relatively low serum prolactin levels compared to ami-
sulpride and risperidone, but could not find statistical sig-
nificance between blonanserin and olanzapine (Table 5).
Sex was found to affect the occurrence of hyperprolac-
tinemia in this study, we did a comparison of serum pro-
lactin levels between sex in each antipsychotic drug
through the ranked ANCOVA using chlorpromazine equi-

valent dose as a covariate. Blonanserin, olanzapine, and
risperidone were found higher serum prolactin levels in
females, but no statistical significance between sex was
found in the subject who took amisulpride (p value =
0.123) (Table 6).

DISCUSSION

This study investigated the effects of antipsychotic
drugs on serum prolactin levels by conducting clinical
analysis of patients who were outpatients and inpatients at
the Department of Psychiatry of a university hospital for
about five years through CDW.

Hyperprolactinemia occurred in 70.1% (n = 82) of a to-
tal of 117 subjects. Among the four groups of our study,
the amisulpride group, in particular, revealed the highest
level of serum prolactin (122.4 = 56.0 ng/ml), followed
by risperidone (80.2 + 52.0 ng/ml), blonanserin (49.8 +
45.5 ng/ml), and olanzapine (43.3 + 47.2 ng/ml). In an
open-label study on prolactin elevation of atypical anti-
psychotic drugs, hyperprolactinemia occurred in 100% of
subjects taking amisulpride and risperidone [23]. In a re-
view study on the association between antipsychotic drugs
and hyperprolactinemia, olanzapine showed a varied in-
crease in prolactin levels ranging from 6% to 40% [6]. In
the same study, risperidone showed a high level of hyper-
prolactinemia (about 89 —100%), and in the study of 245
psychiatric patients receiving atypical antipsychotics in
South Korea, about 79% of patients taking risperidone,
demonstrated hyperprolactinemia. The incidence of hy-

Table 4. Results of the ANCOVA analysis between serum prolactin
levels and antipsychotic drugs

Eta

ANCOVA . .
coefficient

Covariates

CPZ equivalent dose

F=10.702, p value < 0.001 0.224
Sex

ANCOVA, analysis of covariance; CPZ, chlorpromazine.

Table 3. The logistic regression analyses on risk factors for hyperprolactinemia

95% Cl for odds ratio

Predictor variables B Standard error p value Odds ratio
Lower Upper
Age —0.017 0.015 0.253 0.983 0.956 1.012
Sex —2.160 0.628 0.001 0.115 0.034 0.395
CPZ equivalent dose 0.005 0.001 < 0.001 1.005 1.002 1.008

CPZ, chlorpromazine; Cl, confidence interval.
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Table 5. The Bonferroni post-hoc analysis according toantipsychotic drugs

95% Cl for mean difference

Comparison Mean difference p value
Lower Upper

AMSP BLON 60.2 17.5 102.9 0.001
OzpP 64.0 26.0 102.0 < 0.001

RPR 28.9 —9.2 67.0 0.265

BLON AMSP —60.2 —102.9 —17.5 0.001
Ozp 3.8 —26.1 33.8 1.000

RPR —31.3 —61.6 —-1.0 0.038

OzpP AMSP —64.0 —102.0 —26.0 < 0.001
BLON —3.8 —33.8 26.1 1.000

RPR —35.1 —58.0 —12.3 < 0.001

RPR AMSP —28.9 —67.0 9.2 0.265
BLON 31.3 1.0 61.6 0.038

Ozp 35.1 12.3 58.0 < 0.001

AMSP, amisulpride; BLON, blonanserin; OZP, olanzapine; RPR, risperidone; Cl, confidence interval.

Table 6. Result of the ranked ANCOVA analysis between sex and
each antipsychotic drug

Serum prolactin level (ng/ml)

Antipsychotic
- p value
rug Male Female
AMSP 599+9.7 138.0 £51.2 0.123
BLON 39.3 +£20.3 56.5 + 56.1 0.040
OzpP 21.5+8.3 61.6 +57.9 0.004
RPR 40.4 +25.4 108.9 +47.1 <0.001

Values are presented as mean =+ standard deviation.
AMSP, amisulpride; BLON, blonanserin; OZP, olanzapine; RPR,
risperidone.

perprolactinemia was higher compared to aripiprazole
(10%), blonanserin (38%), olanzapine (29%), paliperidone
(63%), and quetiapine (15%) [24]. In our study, hyper-
prolactinemia was observed in 100% of subjects taking
amisulpride, 88.4% of subjects taking risperidone, 66.7%
of patients taking blonanserin, about 47.8% of subjects
taking olanzapine. The results are similar to those of the
previous study; however, in the case of blonanserin, a
higher rate of hyperprolactinemia, as noted though, the
occurrence ranking was similar. It seems difficult to rule
out the possibility that a higher rate of hyperprolactinemia
occurred in the subjects because various doses were ad-
ministered to subjects.

Severe hyperprolactinemia (> 100 ng/ml) has been re-
ported to increase the risk of osteoporosis and, some can-
cers (breast cancer, endometrial cancer, etc.) and car-
diovascular disease when it is persistent long-term hyper-
prolactinemia [25,26]. Especially in the case of hyper-

prolactinemia of more than 200 ng/ml, there might exist a
possibility of adenoma development [20]. So additional
organic cause evaluations, such as brain MRI and close
observation, are recommended. Apparently, it is implied
that additional evaluation and intervention, such as close
observation and brain MRI are necessary for patients with
moderate or severe hyperprolactinemia as defined in this
study. Herein, about 90% of subjects taking amisulpride
exhibited moderate-severe hyperprolactinemia thereby
necessitating close observation and intervention, 69.8%
in the risperidone group, 33.4% in the blonanserin group,
and 21.7% in the olanzapine group.

Antipsychotic drugs are thought to induce hyperpro-
lactinemia by binding with D2 dopamine receptors on the
lactotroph cells and interfering with dopamine-induced
inhibition of prolactin secretion in lactotroph cells with
dependence on the strength of D2 blocking [3]. In addi-
tion, the lower the blood-brain barrier (BBB) penetration
of each antipsychotic drug, the more it seems to affect the
pituitary gland located outside the BBB, which causes a
high rate of hyperprolactinemia [27]. Among antipsychotics,
amisulpride has low lipophilicity than other antipsychotics,
so it is assumed that amisulpride might be at a higher con-
centration in the pituitary gland, which is located outside
the BBB, and leads to increased hyperprolactinemia than
other antipsychotics [28]. However, the number of sub-
jects who took amisulpride in this study was only 10,
which is a small number of subjects compared to the cas-
es with other drugs, so there might be a limitation on
representativeness. In addition, amisulpride was admini-
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stered at the highest dose of chlorpromazine equivalent
dose, so interpretation is likely to be limited. Meanwhile,
risperidone is an atypical antipsychotic drug with a high
D2 receptor occupancy index, which is presumed to cause
higher and more frequent hyperprolactinemia [29].

Olanzapine has been reported to cause mild or tran-
sient hyperprolactinemia in several studies, similar to the
case in this study. It is assumed that olanzapine has a low-
er D2 receptor occupancy than risperidone and paliper-
idone [8].

In the study about the analysis of therapeutic efficacy
between blonanserin and risperidone, risperidone showed
a 2.41-fold increase in serum prolactin level compared to
blonanserin [13]. It has been reported that blonanserin
led to a lower prolactin increase (34%) compared to ris-
peridone (79%) and paliperidone (63%) in psychiatric pa-
tients receiving atypical antipsychotics in South Korea
[24]. In our study, about 66.7% of the subjects who took
blonanserin demonstrated hyperprolactinemia.

When considering the dose-dependent D2 receptor oc-
cupancy, there might be a limitation due to the use of vari-
ous drug doses and the diversity of blood sampling con-
ditions in each subject. However, only one case (5.6%) of
severe hyperprolactinemia, was identified in the blonan-
serin group, and it was the lowest rate among the four an-
tipsychotic drugs. Blonanserin is known to block D2 dop-
amine receptors at a 20 times higher rate than risperidone,
but it efficiently crosses the BBB than risperidone, ami-
sulpride, or olanzapine. Hence, it seems to have a mild in-
fluence on the pituitary gland [30].

In addition, like previous studies [10], our study also
found higher prolactin levels in female patients after tak-
ing antipsychotic drugs. The average serum prolactin lev-
el in female subjects was 86.8 + 59.8 ng/ml and in male
subjects, it was 32.8 + 20.9 ng/ml. This reflects the sensi-
tivity of females to prolactin levels and suggests that clini-
cians should be more sensitive in the assessment of pro-
lactin levels in female patients. Notably, the subjects tak-
ing amisulpride showed an increase in serum prolactin
levels regardless of sex, but the female subjects who were
taking one of the antipsychotics among blonanserin, ris-
peridone, and olanzapine had higher prolactin levels than
the male subjects. Several studies have shown that pro-
lactin increases according to the surge of progesterone,
suggesting the possibility of fluctuation in prolactin levels
during ovulation and follicular phases when the level of

LH hormone increases rapidly [31].

However, in our study, the average age of women was
48.1 + 18.8 years, which is only 1 year younger than the
average age of menopause in South Korea, 49.7 years
[32], so additional studies are needed on this topic. In the
study on treatment-resistant schizophrenia patients with
previous hyperprolactinemia, hyperprolactinemia was nor-
malized in the female patients after taking blonanserin
[14]. However, there exists a report that prolactin was
rather elevated in the female patients who switched from
olanzapine to blonanserin [33]. A study on prolactin lev-
els and positive symptoms of schizophrenia following the
use of olanzapine also reported higher prolactin levels in
female patients as in our study. This seems to be due to
differences in body fluid volume, body mass index, and
hormonal changes that can affect the pharmacokinetics of
antipsychotic drugs in female and male patients [34], but
the effects of each drug require further follow-up studies.

This study has some limitations. First, the number of
subjects is not equal between the different groups of
drugs, and the representativeness of each group may be
low because a small number of samples are included.
Second, our study was a retrospective study because of
the character of CDW. So we couldn’t control the con-
dition of blood sampling for serum prolactin level. And
we couldn’t control the dose and the duration of the drugs
also, so it might influence serum prolactin levels. Also,
various doses were administered for each drug at an equi-
valent dose of chlorpromazine, so we performed an
ANCOVA test to compensate for the dose of the ad-
ministered antipsychotics. Nevertheless, it is difficult to
completely rule out that there might be bias. Next, in or-
der to exclude the administration of antidepressants that
can increase serum prolactin levels, this study was con-
ducted on the subject diagnosed with schizophrenia,
schizotypal and delusional disorders, manic episodes,
and bipolar affective disorder. And pituitary diseases that
can cause hyperprolactinemia like prolactinoma, pitui-
tary adenoma, and hypophysitis were excluded as criteria
through reviewed Brain MRI. But due to the limitation of
our CDW application, it was difficult to identify other
drugs prescribed by other departments, and drugs pre-
scribed by other hospitals were not known also. So, there
might be a lack of consideration for drugs and diseases
that could induce hyperprolactinemia. Fourth, our study
selected the subjects according to the ICD-10 diagnosis
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entered on the Electronic Medical Record, however, it
would be difficult to rule out the possibility of inaccurate
diagnosis. Further studies involving control over the afore-
mentioned confounding factors and a larger number of
samples are necessitated.

Nevertheless, this study will be meaningful, as it is the
first study in South Korea to use the CDW application and
find the incidence of hyperprolactinemia according to an-
tipsychotic drugs. The big data analysis through CDW en-
abled the evaluation of large amounts of data such as
demographic characteristics, medical history, laboratory
tests, and administration history in a relatively short time.
Our study showed that characteristics of antipsychotic
drugs could be evaluated using the CDW, and it sug-
gested that it would help us to conduct more effective and
simpler research in the future.

In conclusion, antipsychotic drugs are mostly used in
psychosis patients, and it is the most common reason for
non-neoplastic hyperprolactinemia. In our study, we found
that amisulpride, risperidone, blonanserin, and olanza-
pine led to the highest prolactin levels in the specified
order. Amisulpride and risperidone were found to induce
hyperprolactinemia more extensively than blonanserin
and olanzapine. Amisulpride showed elevated serum
prolactin levels regardless of sex, but blonanserin, risper-
idone, and olanzapine led to higher prolactin levels in fe-
male subjects.

Consequently, it is proposed that clinicians should
monitor serum prolactin levels carefully, especially in fe-
male patients taking antipsychotic drugs.
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