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SUMMARY

Background: The prevalence of hyperprolactinemia among psychiatric patients receiving antipsychotic medications was
estimated to be between 30% and 70%. A review of the literature on prolactin and schizophrenia symptoms suggests that the
correlation between them is complex and not limited to the adverse effects of antipsychotics. Relations with specific symptom
dimensions have not been found consistently across studies. The association between increased prolactin and recurrent episodes of
schizophrenia needs to be replicated in larger samples and in a population of female patients. The aim of this study was to find out
whether elevated prolactin is related to specific symptoms or dimensions of schizophrenia, which is a heterogenic entity.

Subjects and methods: The sample consisted of 119 consecutively acute admitted women, aged 18 to 45 years with recurrent
schizophrenia diagnosed on bases of DSM-5 criteria. Assessment for all the enrolled subjects comprised a psychiatric evaluation and
blood draw to determine the prolactin level. Symptoms of schizophrenia were determined using the Positive and Negative Syndrome
Scale (PANSS). Data were analyzed by regression analysis and the Independent Samples t Test. Values are given as means +SD.

Results: Hyperprolactinemia was detected in 74.79% patients (n=89), whereas the group without hyperprolactinemia comprised
25.21% of the sample. When plasma prolactin levels and clinical features between groups were compared, there was a statistically
significant difference in the negative subscale scores of the PANSS (p=0.0011), positive subscale scores of the PANNS (p=0.0043),
general subscale scores of the PANSS (p=0.0226) and total scores of the PANNS (p=0.0003).

Conclusion: There were statistically significant differences in the clinical symptoms between two compared groups in total score
and in the positive, negative and general subscores.
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INTRODUCTION

Prolactin is a polypeptide hormone secreted by the
anterior pituitary gland. Prolactin has multiple func-
tions, including lactation and maternal-infant bonding,
in mammals. Numerous factors, including gender,
sexual activity, childbirth, stress, smoking, and drugs,
can cause the release of prolactin (Kruger et al. 2012).
The production of prolactin is inhibited by the release
of dopamine in the hypothalamo-pituitary circuit and
can be increased by blocking type 2 (D2) dopamine
receptors. Most available antipsychotic drugs can there-
fore cause elevations in prolactin secretion (Haddad &
Wieck 2004, Bostwick et al. 2009). Hyperprolac-
tinemia is a frequent but neglected adverse effect
observed in patients treated with antipsychotic-drugs.
The prevalence of hyperprolactinemia among psychiatric
patients receiving antipsychotic medications was esti-
mated to be between 30% and 70% in the western
populations and in Japan (Bushe et al. 2008, Kikuchi
et al. 2012, Kinon et. al. 2003, Meaney et al. 2004,
Montgomery et al. 2004, Smith et al. 2002). An
English study showed that 18% of men and 47% of
women treated with antipsychotics for severe mental

illness had a prolactin level above the normal range
(Besnard et al. 2014). Hyperprolactinemia is in fact
more frequent in women than in men. Sometimes it is
asymptomatic, but the higher the prolactin level is, the
more patients have clinical manifestations. A review of
the literature on prolactin and schizophrenia symptoms
suggests that the correlation between them is complex
and not limited to the adverse effects of antipsy-
chotics (Rajakumar 2014). The excess mortality in
schizophrenia is still a phenomenon insufficiently stu-
died on the cross-national level (Piotrowski et al.
2017). The next question to be considered is whether
elevated prolactin is related to specific symptoms or
dimensions of schizophrenia, which is a multidimen-
sional entity. Relations with specific symptom dimen-
sions have not been found consistently across studies.
We do not know how well prolactin correlates with
dopamine activity in the mesolimbic pathway (Rajku-
mar 2014).

Some of the stuides conducted so far have been ex-
ploring the potential strenght of prolactin as a biomarker
of antipsychotic response, schizophrenia symptomato-
logy, and tardive dyskinesia, also with inconsistent
findings (Souza et al. 2011).
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In regards to the correlation of prolactin level and
schizophrenia symptoms some studies have shown a
that lower prolactin level is related to positive symp-
toms: Segal et al. (2007) find significantly lower pro-
lactin levels in male patients with the paranoid subtype
of schizophrenia. Segal et al. (2004) also find signif-
icantly lower prolactin levels in paranoid schizophrenia
compared to schizoaffective and disorganized subtypes.
Furthermore, Rinieris et al. (1985) find lower prolactin
levels associated with delusions in male patients with
schizophrenia. Finally, Johnstone et al. (1977) find
serum prolactin negatively correlated with both speech
incoherence and total positive symptoms in male
patients with chronic schizophrenia. Some other stu-
dies have shown that higher prolactin level is asso-
ciated with negative symptoms: Newcomer et al.
(1992) and Akhondzadeh et al. (2006) both find a
significant positive correlation between prolactin le-
vels and negative symptoms. On the other hand, some
studies have shown that higher prolactin level is
associated with positive symptoms: Segal et al. (2007)
find a significantly greater elevation of prolactin in
male patients with the paranoid subtype of schizo-
phrenia and Prasad (1986) finds higher prolactin levels
in the group with positive symptoms. Finally, one
study (Luchins et al. 1984) shows no correlation
between prolactin levels and psychopathology. The
studies above were mainly conducted on male patients,
with a sample size of 13 to 57 patients. The exami-
nation of a correlation between raised prolactin and
recurrent episodes of schizophrenia needs to be repli-
cated in larger samples and in population of female
patients. In our own previous research (Herceg et al.
2017) on the influence of hormonal status (estrogen,
progesterone and testosterone) and menstrual cycle
phase on psychopathology in acute admitted patients
with schizophrenia on a sample of 31 patients, no sta-
tistically significant differences were found in psycho-
pathology measured by PANSS scale and PANSS
subscale (Kay et al. 1987) at the time of admission.

Studies conducted so far have yielded inconstitent
results regarding prolactin level and correlation bet-
ween psychopathology in schizophrenia. The aim of
this study was to find out whether elevated prolactin is
related to specific symptoms or dimensions of schizo-
phrenia, which is a heterogenic entity.

SUBJECTS AND METHODS

The sample consisted of 119 consecutively acute
admitted women, aged 18 to 45 years with recurrent
schizophrenia diagnosed on bases DSM-5 criteria
(APA 2013)

All patients were admitted to the acute ward for
female psychotic disorders et the University Psychia-
tric Hospital Vrapcée in Zagreb. The sample consisted
of women of reproductive age who were regularly
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menstruating and with regular hormonal activity. Wo-
men were excluded if they were taking any synthetic
steroids including oral contraceptive, if they were
pregnant, lactating or postmenopausal. All patients
gave written informed consent, and the University
Psychiatric Hospital Vrapce Ethics Committee appro-
ved the study. Assessment for all the enrolled subjects
comprised of psychiatric evaluation and blood draw
for the prolactin level. Prolactin serum samples were
assessed on the morning after the admission in 119
recurrent medicated schizophrenia patients. Hyperpro-
lactinemia was defined as a level of prolactin above
the upper limit of normal (>23.00 pg/L for females).
All of the patients were divided into two groups,
according to the level of prolactin, that is with and
without hyperprolactinemia, respectively. Symptoms
of schizophrenia were assessed using Positive and
Negative Syndrome Scale (PANSS). The evaluation of
clinical status and PANSS was conducted by an
experienced psychiatrist blind with regard to the serum
prolactin level. Data were analyzed by regression
analysis and t-test for independent samples. Values are
given as means £SD. This research will explore the
association between prolactin and psychopathology in
female recurrent schizophrenic patients.

RESULTS

The sample consisted of 119 consecutively acute
admitted women, aged 18 to 45 years (mean age
36.74+7.24 years) with recurrent schizophrenia diag-
nosed by DSM-5 criteria. The mean duration of the
illness was 8.86+6.60 years. The mean age at the onset
of the illness was 28.07+6.43 years (Table 1).

Table 1. Individual variables in admitted women with
recurrent schizophrenia

All patients (n=119)

Age (years) 36.74+7.24
Duration of illness (years) 8.86+6.60
Age at onset(years) 28.07+6.43

The mean age in the group of patients with hyper-
prolactinemia was 36.19+7.01 (n=89), whereas in the
group of patients without hyperprolactinemia the mean
age was 38.37+7.79 (n=30). Hyperprolactinemia was
detected in 74.79% patients (n=89), whereas the group
without hyperprolactinemia comprised 25.21% of the
sample (n=30) (Table 2). We found that the prevalence
of hyperprolactinemia among medicated women with
recurrent schizophrenia (n=119) was 75% (mean se-
rum prolactin level=83.87+56.17 pg/L, median 36.7)
(Table 3). There were no differences between the
group with normal prolactin level and the group with
hyperprolactinemia accordingly to age, duration of
illness and age at the onset of the illness. When plasma
prolactin levels and clinical features between groups
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Table 2. Individual variables in admitted women with and without hyperprolactinemia

Patients with HL (n=89) Patients without HL (n=30) p-value
Age (years) 36.19+7.01 38.37£7.79 0.1557*
Duration of illness (years) 8.33+6.19 10.43£7.58 0.1310%*
Age at onset (years) 28.07+6.13 28.07+7.37 0.9996*

*unpaired t-test

Table 3. Serum prolactin level in women with and without hyperprolactinemia

Patients with HL (n=89)

Patients without HL (n=30)

Min 25.0 4.5
Max 282.6 22.6
Mean value and standard deviation 83.87+56.17 14.47+4.93
Median 36.7 17.1

Table 4. Psychopatology at the time of hospital admission in women with and without hyperprolactinemia

Patients with HL (n=89) Patients without HL (n=30) p-value
PANSS total 100.18+11.18 91.90+8.52 0.0003*
PANSS positive 25.61+3.94 23.33+2.86 0.0043*
PANSS negative 21.67+5.18 18.13+4.50 0.0011*
PANSS general 52.74+4.93 50.43+4.07 0.0226*

*unpaired t-test

were compared, there was a statistically significant
difference in the negative subscale scores of the
PANSS (p=0.0011), positive subscale scores of the
PANNS (p=0.0043), general subscale scores of the
PANSS (p=0.0226) and total scores of the PANNS
(p=0.0003) (Table 4). Therefore, we demonstrated a
prolactin plasma level effect on general psychiatric
symptoms in schizophrenia and, more specifically, on
the positive, negative and general subscore on the
Positive and Negative Syndrome Scale (PANSS), bet-
ween two groups at the time of acute admission. There
were no statistically significant correlations between
level of prolactin and PANNS subscales or PANNS
total scores in the entire sample (Table 5).

Table 5. PANSS in correlation with prolactin

P-value
Positive subscale 0.5627*
Negative subscale 0.7175*
General subscale 0.8677*
Total score 0.6856*

*linear regression
DISCUSSION

This study was conducted to examine the associa-
tion between prolactin plasma levels and psychopatho-
logy measured using Positive and Negative Syndrome
Scale (PANSS) in female recurrent schizophrenic
patients. Although we have shown that prolactin
plasma levels effect on general psychiatric symptoms
(on the positive, negative and general subscore of

PANSS as well as total PANSS), between patients
with and without hyperprolactinemia between two
groups, there was no significant difference in the entire
sample. Our findings may support a possible role of
hyperprolactinemia in recurrent episodes of schizo-
phrenia in female patients (taking into account the total
number of subjects with elevated prolactin levels), but
further research is required to confirm these results.
The percentage of hyperprolactinemia of 74.79% in
this study can be attributed to the fact that the sample
consisted of women with recurrent schizophrenia who
were receiving antipsychotic medication for a period
of time, we did not specifiy the type of antypsychotic
medication. Symptoms related to the endocrine sys-
tem, specifically to the prolactin level, were not eva-
luated prior to psychiatric illness. Hyperprolactinemia
may be present in patients with schizophrenia inde-
pendent of antipsychotic medication (Riecher-Rgssler
et al. 2013). The importance of stress (which can
induce hyperprolactinemia) as a risk factor should be
emphasized (as enhanced prolactin can increase
dopamine release through a feedback mechanism and
that could contribute to explaining how stress can
trigger the outbreak of psychosis), although some stu-
dies found no evidence to support the notion that stress
is related to elevated serum prolactin at the onset of
psychosis (Lally et al. 2017). It should also be taken
into account that the function of hypothalamic-
pituitary-gonadotropin axis affects the endocrine,
reproductive and metabolic systems and that hyperpro-
lactinemia has short and long term repercussions that
can seriously affect the quality of life: menstrual
disturbances (oligomenorrhoea and amenorrhea),
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galactorrhea, sexual dysfunction, gynecomastia, infer-
tility, decreased bone mineral density and breast
cancer (Bostwick et al. 2009). Also, it is important to
exclude other causes of prolactin elevation, in par-
ticular tumours in the hypothalamic-pituitary area
(Haddad & Wieck 2004). As previously described, so-
me studies have shown that elevated prolactin levels
are associated with negative symptoms measured by
PANSS, but it should be noted that other psychiatric
symptoms such as anxiety, somatization, hostility and
depression are associated with hyperprolactinemia
(Gomes et al. 2015). The occurrence of negative
symptoms in psychosis (especially in first episodes)
should be distinguished from the potential atypical
clinical presentation of depressive and anxiety dis-
orders (and associated sexual dysfunctions such as
decreased libido, delayed orgasm, anorgasmia and
sexual arousal difficulties- which can again be related
to the level of prolactin) by the use of other psychiatric
scales (such as the Calgary Depression Scale for
Schizophrenia and Montgomery-Asberg Depression
Rating Scale). The Positive and Negative Syndrome
Scale (PANSS) is a standard, ubiquitous and proven
method used in research related to psychotic disorders,
but it is worth emphasizing that some studies used
clustering and factor analysis identified an uncorre-
lated PANSS score matrix (UPSM) that generated
transformed PANSS factor scores with high face
validity (good correlation with standard PANSS
factors), and high specificity/ orthogonality (Hopkins
SC et al. 2018). Perhaps, by such analysis of results
obtained by PANSS, more reliable data linking certain
symptoms of psychosis with levels of prolactin would
be obtained. The association of hyperprolactinemia
with the severity of the clinical picture has also been
demonstrated, higher prolactin values indicating a
stronger clinical picture, which calls into question the
protective role of prolactin in psychotic disorders (Vuk
Pisk et al. 2019). Taking into account all the above,
consideration should be given to the possibility of
screening for the prolactin levels before beginning
treatment with antipsychotic drugs.

Limitations of the study

The observation of hyperprolactinemia in people
with mental illness is complicated due to the well-
known correlation between antipsychotic medication
and hyperprolactinemia. The limitation of our study
was due to the fact that previous research showed that
ideally antipsychotic treatment should be interrupted
for at least 72 hours before taking the blood sample, if
it can be performed safely (Casanueva et al. 2006).
Since all patients were acutely admitted to the acute
ward for female psychotic disorders, their mental
condition was to be immediately treated using phar-
macotherapy due to ethical principles.

370

CONCLUSION

In this study we demonstrated the effect of prolac-
tin plasma level on symptoms of schizophrenia bet-
ween groups of patients with a normal prolactin level
and group with hyperprolactinemia and, more spe-
cifically, on the positive, negative and general sub-
score on the Positive and Negative Syndrome Scale
(PANSS) at the time of acute admission. There were
no statistically significant differences in the clinical
features in the entire sample. There were statistically
significant differences in the clinical symptoms
between two compared groups in the total score and in
the positive, negative and general subscores. This
work is part of a larger study of hormonal status in
female schizophrenic patients where numerous other
hormones were monitored. We found an association
between prolactin and aggression from this study
(Puljic et al. 2020). To the best of our knowledge, this
is the first study which demonstrates a significant
association between high aggression and high PRL in
female patients with schizophrenia. The importance of
the results of this research in the future is to think
about the routine determination of prolactin as a
biomarker for certain psychiatric symptoms but also
the prevention of side effects and early detection of
prolactinomas, breast and uterine cancer in the female
population suffering from schizophrenia.

Considering all previous results, our research,
contradictions between the research and necessary
limitations of this study, we hope that these findings
might help clarify the heterogeneity of schizophrenia
and further personalize pharmacotherapy treatments in
the future.
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