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SUMMARY 
Background: Hyperprolactinemia is associated with side effect of antipsychotics in people suffering from psychotic disorders. 

However, increased prolactin levels (mlU/L) were found in patients suffering from the first psychotic episode who were not receiving 
antipsychotic therapy. The assumption of this study is that the abnormality in the level of prolactin is associated with the effect and 
influence of the disease, not the therapy that is carried out. 

Subjects and methods: Study involved 54 female patients hospitalized in Psychiatric hospital "Sveti Ivan", whose average age 
was 33.9 years. All patients had been diagnosed with a psychotic disorder (according to MKB-10, F20-F29). 18 patients had their 
first psychotic episode, while 36 patients had relapses of psychotic disorder. The methods used were: PANSS scale and measurement 
of prolactin concentration (Immunoanalyzer ACCESS 2, CLIA method). Arithmetic mean, standard deviations, correlation coeffi-
cient, Mann Whitney U test and the chi-squared test were used.  

Results: 75.5% of patients had prolactin values above the reference values (min 121, max 4192 ml/L). In a sample of patients 
with first psychotic episode, 77.8% had elevated prolactin levels, while among re-hospitalized patients, elevated levels had 74.2%. 
Statistically significant results were obtained: patients with higher pronounced symptoms had higher prolactin values, especially 
particles on PANSS: P1 (delusions), N4 (Apathy), G15 (preoccupation) and G16 (active avoidance). 

Conclusion: Elevated prolactin in patients has been demonstrated regardless of antipsychotic therapy, therefore the question of 
etiology of hyperprolactinemia in psychotic disorders is questionable. 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. 
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*  *  *  *  *  

INTRODUCTION 

Hyperprolactinemia is a common condition in pa-
tients with psychotic disorders; dopamine being the 
main prolactin inhibiting factor, hyperprolactinemia is 
commonly linked with the effect and the side effects of 
antipsychotic drugs (Bushe et al. 2008, Delgado-Alva-
rado et al. 2018, Engler et al. 2009, Fitzgerald & Dinan 
2008, Grattan 2015, Grigg et al. 2017, Kapur et al. 
2002, Montejo 2008). Often, this a reason why some 
antipsychotic agents are unjustifiably neglected in clini-
cal practice, being seen as the main cause of the in-
crease in prolactin levels (Rajkumar 2014). 

Hyperprolactinemia is, indeed, a consequence of 
tuberoinfundibular dopaminergic pathway D2 receptors 
occupancy by antipsychotic medicines that generate 
their effect in that way (Grattan 2015, Grigg et al. 2017, 
Inder & Castle 2011).  

However, the elevated prolactin levels were found in 
patients with first-episode psychosis who have not been 
treated with antipsychotic drugs (Delgado-Alvarado et 
al. 2018, Garcia-Rizo et al. 2012, Segal et al. 2004). 
Little is known about the causes of hyperprolactinemia, 
its protective role, expression and the correlation with 
the clinical manifestation in the first-episode psychosis 
(Aston et al. 2010, Garcia-Rizo et al. 2012, Grattan 2015, 
Jaroenporn et al. 2007, Jimena et al. 1998, Lally et al. 

2017, Lennartsson & Jonsdottir 2011, Oride et al. 2009, 
Riecher-Rössler et al. 2013, Segal et al. 2004). The exi-
sting research provides contradictory results in patients 
with psychosis that actually have no antipsychotic treat-
ment (Kahn et al. 2008, Segal et al. 2004). The origin of 
this phenomenon has still not been clarified to this date 
and is considered to be multifactorial (Rajkumar 2014). 
Again, the existing research provides contradictory 
conclusions; the literature describes the association of 
hyperprolactinemia with stress, stress being a factor that 
affects the increase in prolactin levels (Jaroenporn et al. 
2007, Lally et al. 2017, Lennartsson and Jonsdottir 
2011, Riecher-Rössler et al. 2013, Tsuchiya 1984) while 
other research indicates that the prolactin levels 
elevation in the first-episode psychosis is associated 
with glucose intolerance and the thyroid hormone status 
alterations; additionally, sex hormones were found to 
impact the prolactin level (González-Blanco et al. 2016, 
Grattan 2015, Oride et al. 2009, Rajkumar 2014, Riecher-
Rössler & Häfner 1993). Additionally, evidence suggests 
the potential protective role of hyperprolactinemia in 
psychotic disorders in (Aston et al. 2010, Delgado-
Alvarado et al. 2018). Existing evidence suggests that 
schizophrenia is characterized by abnormal prolactin 
levels regulation (Rajkumar 2014).  

This research was grounded in the hypothesis that 
the part of patients suffering from schizophrenia may 
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have a specific vulnerability for the abnormal regulation 
in prolactin secretion, independent of antipsychotic 
treatment. The research suggested that the prolactin 
levels abnormality is caused by the illness itself, as 
opposed to it being exclusively the side effect of the 
therapy, and that this abnormality affects the clinical 
manifestation of illness in people suffering from a 
psychotic disorder. 

 
SUBJECTS AND METHODS 
Subjects 

54 patients hospitalized in the St John Psychiatric 
Hospital (Zagreb) participated in this study. The average 
age of the sample was 33.9 years (SD=12.47), ranging 
from 18 to 80 years of age. Patients were diagnosed by 
competent psychiatrists according to the International 
Statistical Classification of Diseases and Related Health 
Problems 10th Revision (ICD-10). Patients diagnosed 
with a psychotic disorder (F20-F29) were included in 
this research. The most common diagnoses were acute 
psychotic disorder (n=23), schizophrenia (n=10) and un-
specified nonorganic psychosis (n=1). 18 patients 
included in the study were hospitalized following the 
first episode of psychosis and 36 patients were hospita-
lized following the relapse of a psychotic episode, with 
one or more episodes prior to the current episode. Pa-
tients who were admitted due to relapse already had an 
existing psychiatric pharmacotherapy at the time of the 
hospitalization. Risperidone (n=24), clozapine (n=15), 
aripiprazole (n=13) and olanzapine were drugs that were 
most commonly prescribed. Patients included in the 
study signed informed consent. The study was approved 
by the Hospital Ethical Committee. 

 
Instruments and methods 

Patient’s sociodemographic and clinical characte-
ristics were retrieved from hospital records. The severity 
of current psychopathological symptoms was measured 
using the Positive and Negative Syndrome Scale 
(PANSS). 

The PANSS scale is used to measure the severity of 
symptoms in patients with schizophrenia (Kay et al. 
1987). The scale results are collected through an 45-
minute interview, during which time the clinician rates 
the patients symptoms on a 7 point scale (ranging from 
1-no symptoms to 7- extreme expression of symptoms) 
for each of 30 different symptoms; seven items mea-
sure positive and seven items measure negative symp-
toms, while 16 items measure general psychopatho-
logy. The scale has been psychometrically validated 
(Kay et al. 1987).  

 
Measuring the prolactin concentrations 

A blood specimen was extracted into the test tube 
without using the anticoagulant (6 ml), 2 hours after 

awakening with a minimum of a 30-minute patient 
resting period. The specimen rested in room temperature 
for one hour following the collection, followed by the 
centrifugation in the duration of ten minutes in 2500g. 

The prolactin concentrations were measured using 
the Access 2 immunoassay analyzer system (Beckman 
Coulter, USA) using the reagents from the same 
manufacturers. The measured coefficient of variation 
was 2.43% for the median values of control material at 
88.8 mlU/L and 2.45% for the median values of control 
material at 500 mlU/L. 

 
Statistical analysis 

Mean and standard deviation were used for the 
descriptive analysis. Spearman correlation coefficient 
was used to analyze the correlation between the pro-
lactin levels and PANSS scale results, taking into 
account the sample deviation from the normal distri-
bution. Mann Whitney U test and Chi-square test were 
used for comparison between the groups: patients with 
the first episode psychosis and the rest of the patients. 
Results were significant at p≤0.05 level. Data was 
analyzed using the SPSS, version 20.  

 
RESULTS 

The average prolactin levels for the overall sample 
was 1526.6 mIU/L (SD=1118.96), ranging from 121 to 
4192 mIU/L 75.5% of patients had prolactin levels 
above the referral interval suggested by the reagents 
manufacturer (71-566 mIU/L); the referral level is com-
parable with the generally agreed on range (Casanueva 
et al. 2006).  

The average, minimum and maximum prolactin levels 
for patients with the first-episode psychosis separately 
from other patients are presented in Table 1. The com-
parison between groups using the Mann Whitney U test 
found no significant differences: U=296,000; p=0.724. 
In the group of patients with the first-episode psychosis, 
77.8% has increased prolactin levels, compared to 
74.2% of the patients from the rest of the sample. The 
comparison of the groups with the Chi-square test did 
not find a significant difference of the number of 
patients with the elevated prolactin levels between the 
two groups: χ2=0.079, p=0.779. 

Average PANSS scale results, in whole and by sub-
scales (positive symptoms, negative symptoms, general 
psychopathology) as well as the correlation between the 
prolactin levels (using the Spearman correlation coeffi-
cient) are presented in Table 2. Higher prolactin levels 
were found in patients with more symptoms on each of 
the three subscales of PANSS. 

The difference in PANNS scale results was not sta-
tistically significant between the patients with the first-
episode psychosis and other patients (positive symptoms: 
U=305,000; p=0.589; negative symptoms: U=246,500; 
p=0.500; general psychopathology: U=284,500; p=0.909). 
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Table 1. Prolactin levels (mlU/L) in patients with first-episode psychosis (N=18) and in the hospitalized patients 
following the relapse of a psychotic episode (N=36) 
First-episode psychosis Minimum Maximum Mean Std. Deviation 
No 121.00 3702.00 1392.39 1100.21 
Yes 121.00 3129.00 1391.89   856.83 

 
Table 2. PANSS scale results (in whole and by subscales) and their correlation with prolactin levels (N=54) 
PANSS subscales Mean (SD) Correlation (rho) Correlation significance (p) 
Positive symptoms  
Negative symptoms  
General psychopathology 

28.70 (9.43) 
26.16 (10.55) 
54.34 (15.52) 

0.300 
0.297 
0.301 

0.036 
0.038 
0.036 

 
The following symptoms were significantly corre-

lated with elevated prolactin levels: panssP1 (delusions, 
rho=0.303, p=0.034), panssP2 (conceptual disorgani-
zation, rho=0.321, p=0.024), panssP3 (hallucinations, 
rho=0.443, p=0.001), panssN4 (apathetic social withdra-
wal, rho=0.313, p=0.029), panssG15 (preoccupation, 
rho=0.417, p=0.003) i panss G16 (active social avoi-
dance, rho=0.329, p=0.021). 

The correlation between prolactin levels and 
patients' sociodemographic and clinical characteristics 
was not significant.  

 
DISCUSSION 

This research found hyperprolactinemia in 77.8% of 
patients with the first-episode psychosis and in 74.2% of 
patients with the repeated episode of psychosis who 
were proscribed with antipsychotic drugs at the time of 
the hospitalization.  

The difference in the prolactin levels between the 
two analyzed groups (patients with the first-episode 
psychosis and patients with the repeated episode of 
psychosis who were already taking antipsychotic drugs) 
was not significant, as shown in Table 1. These specific 
findings are consistent with previous research evidence 
that found hyperprolactinemia in 71% of patients with 
the first-episode psychosis who were taking no anti-
psychotic drugs (Kahn et al. 2008).  

Results support the notion that the elevation of pro-
lactin levels may be conditioned by the acute phase of 
the illness itself or the metabolic changes accompanying 
this phase, as opposed to hyperprolactinemia exclusi-
vely being caused by the antipsychotic drug use 
(González-Blanco et al. 2016). Ample of literature sup-
ports this notion (Aston et al. 2010, Garcia-Rizo et al. 
2012, Kahn et al. 2008, Riecher-Rössler et al. 2013). 
Existing genetic studies demonstrate that the portion of 
schizophrenia patients have prolactin gene polymor-
phism (Gassó et al. 2018, Ivanova et al. 2017). Elevated 
prolactin blood levels have been described as a con-
dition preceding the onset of antipsychotic drug 
treatment (Rajkumar 2014), with literature suggesting 
this phenomena being associated with the pituitary 
gland size changes predicting the onset of psychosis in 

people with high risk from psychosis, depending on 
various circumstances (Garner et al. 2005). The mecha-
nism of prolactin levels elevation is still not completely 
clear; the prolactin-releasing peptide (PrRP) may play a 
role in the process: disturbance in the release of the 
PrRP is found as the introduction to metabolic disorder 
and a similar disturbance is found in the first-episode 
schizophrenia (Onaka et al. 2010, Thakore 2004). Some 
authors suggest that the intensification of inflammation, 
as reported in patients with first-episode psychosis that 
were not treated with antipsychotic drugs at the time of 
the onset, might be a mechanism causing hyperpro-
lactinemia (Friedrich et al. 2011, Miller et al. 2011). 
Similarly, a serotonergic abnormality may lead to the 
prolactin levels elevation (Duval et al. 2003). 

Correlation was found between prolactin levels ele-
vation and positive and negative symptoms, as illustra-
ted in Table 2. More specifically, a statistically signifi-
cant positive correlation was found between prolactin 
levels elevation and the following symptoms: delusions, 
conceptual disorganization, hallucinations, apathetic 
social withdrawal, preoccupation and active social 
avoidance. While previous studies had somewhat con-
tradictory results (Rajkumar 2014), with most data 
backing the correlation between prolactin levels eleva-
tion and the greater expression of negative symptoms in 
patients with psychosis, stressing the protective role of 
the elevated prolactin levels in relation to the severity of 
clinical manifestation, especially with female patients, 
(Garcia-Rizo et al. 2012, Riecher-Rössler et al. 2013), 
this research demonstrated the correlation between the 
elevated prolactin levels and both the negative and 
positive symptoms. Elevated prolactin levels were not 
correlated with the weaker intensity of symptoms but 
with a more severe clinical manifestation and more 
intense symptoms. Where elevated prolactin levels were 
found, both positive and negative symptoms were more 
expressed with no difference in the concentration levels. 
The association between the elevated prolactin levels 
and specific symptoms, in our case delusions, concep-
tual disorganization and hallucinations, is explained in 
the literature using the dopamine hypothesis of schizo-
phrenia (Rajkumar 2014). 

The results of this research shed new light on the 
schizophrenia symptomatology in relation to hyper-



Sandra Vuk Pisk, Katarina Matić, Natko Gereš, Ena Ivezić, Nedjeljka Ruljančić & Igor Filipčić: HYPERPROLACTINEMIA -  
SIDE EFFECT OR PART OF THE ILLNESS          Psychiatria Danubina, 2019; Vol. 31, Suppl. 2, pp 148-152 

 
 

 S151

prolactinemia, possibly opening space for better re-
cognition of patients under the elevated risk from 
hyperprolactinemia. It supports the understanding of 
schizophrenia as a syndrome that may include hyper-
prolactinemia separately from the antipsychotic treat-
ment. While the importance of recognizing hyperpro-
lactinemia (and its consequences) as a side effect of 
antipsychotic drugs is not questioned, this research 
may offer more space to the clinicians in prescribing 
antipsychotic drugs that are so important for the pro-
gression of psychosis. This research is potentially a 
step toward preventing the consequences of hyper-
prolactinemia as a phenomena that may be part of the 
illness itself.  

This research had one major limitation; it is not 
possible to generalize these results to the overall popu-
lation as the sample was relatively small and more 
research is needed with a greater sample.  

 
CONCLUSION 

Most studies have demonstrated the association of 
hyperprolactinemia in people suffering from psychotic 
disorders with antipsychotics. In our study, we found 
that elevated prolactin levels in patients has been de-
monstrated regardless of antipsychotic therapy, there-
fore the question of etiology of hyperprolactinemia in 
psychotic disorders should be considered. The associa-
tion of hyperprolactinemia with the severity of the 
clinical picture has also been demonstrated. Patients 
with high prolactin values have a more severe clinical 
picture, which raises the question of the protective role 
of prolactin in psychotic disorders, therefore further 
studies are needed.  
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