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OzET:

Kadin hastalarda risperidon ve paliperidonun
serum prolaktin dizeyleri Gzerine kisa dénem
etkilerinin karsilagtiriimasi

Amac: Hiperprolaktinemi antipsikotik kullanimi ile iliskili
bir yan etkidir. Tdm tipik antipsikotiklerin serum prolaktin
dizeylerini yikselttigi kabul edilmektedir. Tipik antipsiko-
tiklerle karsilastinldiginda, atipik antipsikotiklerin serum
prolaktin dizeylerini yikseltmeleri acisindan daha distk
egilimleri vardir. Ancak tim atipik antipsikotiklerin serum
prolaktin dizeyi wzerine etkileri her zaman benzer degildir.
Bu calismada iki benzer atipik antipsikotik olan risperidon
ve paliperidonun hiperprolaktinemi ve iliskili belirtiler
acisindan kisa donem etkilerini karsilastirmayi amacladik.
Yontem: Bu calismada, sizofreni ve diger psikotik bozuklar
ve iki uclu bozukluk tanilari ile basvuran; risperidon veya
paliperidon ile tedavi edilen kadin hastalarin bilgileri
taranmistir. Sosyodemografik ve klinik bilgiler acisindan
yeterli veriye sahip ve tedavi baslangicinda ve 4. haftasin-
da serum prolaktin dizeyleri acisindan taranmis hastalar
calismaya dahil edildi.

sonuclar: Kirk iki hasta risperidon ile ve 36 hasta pali-
peridon ile tedavi edilmisti. Gruplar sosyodemografik
dediskenler acisindan benzerdi. Hem risperidon hem de
paliperidon grubunda 4 hafta sonrasinda ortalama serum
prolaktin dizeyleri anlamli olarak artmisti (p<0.001).
Risperidon ve paliperidon grubunda menstrual dizensiz-
likler, galaktore ve cinsel disfonksiyona bagli olarak ilac
kesilme oranlar sirasiyla %711.9 ve %30.6 idi ve bu oran
paliperidon grubunda istatiksel olarak fazlaydi (x’=4.13,
p=0.04).

Tartisma: Paliperidonun faydalan ve risperidona bazi
wstanliklerinin olmasina ragmen, hiperprolaktinemi ve
iliskili belirtiler acisindan paliperidonun risperidona gore
avantaji olmadigini distntyoruz. Aynica kadin hastalarin
paliperidon ile tedavi edildikleri zaman, hiperprolaktinemi
ve iliskili belirtiler acisindan dizenli bir sekilde takip edil-
mesi gerektigini dnermekteyiz. Bilgimize gore, bu calisma
Turkiye'de risperidon ve paliperidonun serum prolaktin
dizeyleri zerine etkilerini karsilastiran ve gosteren ilk
calismadir. Paliperidonun serum prolaktin dizeyi wzerine
uzun ve kisa donem etkilerini aydinlatacak daha ileri ve
genis drneklemli calismalara ihtiya¢ bulunmaktadir.
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ABSTRACT:

Comparison of short term effects of risperidone
and paliperidone on serum prolactin levels in
female patients

Objective: Hyperprolactinemia is an adverse effect, which
is related with the use of antipsychotics. All typical
antipsychotics are considered to increase serum prolactin
levels. Compared with typical antipsychotics, most of
the atypical antipsychotics have a reduced tendency for
increasing serum prolactin levels. However, effects of all
atypical antipsychotics on serum prolactin levels are not
always similar. In the present study, we aimed to compare
short-term effects of risperidone and paliperidone,
which are two similar atypical antipsychotics in terms of
hyperprolactinemia and its associated symptoms.
Methods: In this study, we screened data of female
patients with diagnosis of schizophrenia and other
psychotic disorders, bipolar disorder and who were treated
with risperidone or paliperidone. The patients who had
adequate sociodemographical and clinical data and who
had screened in terms of prolactin levels before and fourth
week of the treatment were included to study.

Results: Forty-two patients have been treated with
risperidone and 36 patients have been treated with
paliperidone. Treatment groups were similar in terms of
sociodemographic variables. The mean values of serum
prolactin levels were significantly increased after four weeks
of treatment in both groups (p<0.001). The discontinuation
rates because of menstrual irregularities, galactorrhea,
sexual dysfunction in risperidone and paliperidone groups
were 11.9% and 30.6% respectively, and the rate was
significantly higher in paliperidone group (X’=4.13, p=0.04).
Conclusion: We suggest that beside its benefits and some
superiorities compared to risperidone, paliperidone has no
advantage over risperidone in terms of hyperprolactinemia
and its associated symptoms. We also suggest that
female patients should be monitorized regulary in terms
of hyperprolactinemia and its associated symptoms
while they are being treated with paliperidone. To our
knowledge, the present study is the first to compare and
demonstrate the effects of paliperidone and risperidone
on serum prolactin levels in Turkey. Further studies with
larger sample size are needed to highlight the short term
and long term effects of paliperidone on serum prolactin
levels in female patients.
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INTRODUCTION

Prolactin is one of the polypeptide hormones, which is
excreted by the lactotroph cells that are located in the
anterior pituitary gland. Prolactin is released in a pulstatil
styleand itshalflife is aproximately 50 minutes. Mechanisms
that control the synthesis and release of prolactin from
anterior pituitary are complex and are influenced by several
endogenous regulatory agents and circadian rhythm.
Under normal physiological conditions, the regulation of
prolactin release is under the control of dopamine (1).

While elevated serum prolactin levels can be seen
during pregnancy and breastfeeding, hyperprolactinemia
can be considered as a medical problem in normal
conditions because of its acute and chronic clinical
consequences. The acute and chronic consequences
include menstrual irregularities, galactorrhea, sexual
dysfunction (2), an elevated long-term risk of osteoporosis
or decreased bone mineral density (3), and also increased
risk for the development of pituitary tumors (4). All typical
antipsychotics were considered to increase serum
prolactin levels by blocking of D2 receptors through
tuberoinfundibular dopaminergic pathway (5). After
initiation of treatment with conventional antipsychotics,
the plasma prolactin level increases on avarage 2 to 10
fold during the first week (6). Compared with typical
antipsychotics, most of atypical antipsychotics have a
reduced tendency for increasing serum prolactin levels
(7). However, effects of atypical antipsychotics on serum
prolactin level are not always similar and benign. Among
atypical antipsychotics, risperidone is associated with the
greatest elevation of serum prolactin levels (8,9).

Paliperidone extended-release (ER) is one of the
newer atypical antipsychotic which is the active
metabolite of risperidone (9-hydroxyrisperidone) and
uses the OROS® technology. This new formulation has a
property for minimising drug plasma fluctuations
compared with oral immediate-release risperidone and it
is useful for eliminating the need for initial dose titration
(10,11). The paliperidon may be also considered to have
superiority to risperidone in terms of its metabolization;
because paliperidone uses the cytochrome (CYP) P450
2D6 pathway minimally in its metabolization compared
to risperidone (12,13). Thus, paliperidone ER can be
considered as safer than risperidone while it is used with
other drugs which are metabolized by the CYP P450 2D6

(14). Regarding the disstressfull acute effects of
hyperprolactinemia in female patients, we aimed to
investigate the acute effects of paliperidone and
risperidone on serum prolactin levels and its clinical
consequences in female patients.

MATERIALS AND METHODS

Participants and Procedure

This study is a retrospective chart-review study. We
screened data of patients who admitted to psychiatry units
of Kirklareli State Hospital and Gélbas1 State Hospital
between dates of January 2011- January 2013 via medical
records. We included female patients with diagnosis of
schizophreniaandotherpsychoticdisorders (schizoaffective
disorders, delusional disorder, etc.) and bipolar disorder
according to the diagnostic criteria of American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR) and who were treated with
risperidone or paliperidone (15). The sociodemographic
data collected from each patients included age, marrital
status, employement status, economic status and living
place. The clinical data included the diagnosis of patients,
dosages of paliperidone and risperidone, history of
menstrual irregularities, galactorrhea, sexual dysfunction
and serum prolactin level which were determined by radio-
immuno assay (RIA) before treatment and four weeks after
treatment. Firstly, we have collected 209 women patients
who were on the treatments of either risperidone or
paliperidone. However, 45 patients were excluded because
they had no assessment in terms of serum prolactin level, 46
patients were excluded because they were not drug free at
first assessment, 30 patients were excluded because they
were given combination of antipsychotics or mood
stabilizers and 10 patients were excluded because of
insufficent data and comorbid medical illnesses. Finally we
could include 42 patients who were on the treatment of
risperidone and 36 patients who have been treated with
paliperidone. All patients were on either risperidone or
paliperidone monotherapy.

Statistical Methods

Data were analyzed with using the Statistical Package
for the Social Sciences-PC version 16.0 (SPSS, Chicago,

Journal of Mood Disorders Volume: 4, Number: 1, 2014 - www.jmood.org



IL). A confidence interval (CI) of 95% and a 2-tailed P
value less than 0.05 were accepted to be statistically
significant for all analyses. Levene test was used for testing
the homogeneity of variance of variables. All numerical
variables were tested by the Kolmogorov-Smirnov test for
normality of distribution. Difference between groups for
age was tested with independent sample t-tests, whereas
differences in, diagnosis, marrital status, employement
status, economic status, living place and history of
discontinuation because of menstrual irregularities,
galactorrhea, sexual dysfunction etc. by a chi square test
Because the distrubution of serum prolactin levels were
not parametric, Wilcoxon test was used for assessing
changes in the values of serum prolactin before and four
weeks after treatment.

RESULTS

According to our data, 42 patients have been treated
with risperidone and 36 patients have been treated with
paliperidone. The mean doses of risperidone and
paliperdone were 2.9+0.7 mg/day and 4.3+1.2 mg/day

Table 1: Socidemographic and clinical characteristics of participants

Y. Albayrak, C. Unsal, M. Beyazyuiz, M. Kuloglu

respectively. The mean ages of risperidone and
paliperidone groups were 33.9+9.6, and 33.8+6.8 years
respectively and groups were statistically similar in terms
of age (t=-0.046, p=0.96). All participants were female.
Groups were also similar in terms of marital status,
employement status, education status and smoking
status (respectively; x’=1.52, p=0.16; X’=0.66, p=0.27;
%*=8.28, p=0.08 and %’=3.57, p=0.06). All participants were
likely to live in rural areas (p>0.05). In risperidone group,
26 patients were diagnosed as schizophrenia and other
psychotic disorders, 16 patients were diagnosed as bipolar
disorder; in paliperidone group 25 patients were
diagnosed as schizophrenia and other psychotic
disorders, 11 patients were diagnosed as bipolar disorder
and there was no significant difference between groups in
terms of diagnosis (Table 1).

The mean of initial serum prolactin level in
risperidone group 14.8 ng/dl (4.5-54.9 ng/dl) and the
mean level measured at fourth week of the treatment
was 27.5 ng/dl (11-150 ng/dl). There was a significant
increase of serum prolactin level after four week (Z=-
4.29, p<0.001). The mean value of initial serum prolactin

Variables Subgroups/Answers Risperidone Paliperidone Statistic
(n=42) (n=36)

Age (years) 33996 33.8+6.8 t=-0.046; p= 0.96

Dosage (mg/day) 29+0.7 43+12

Employement status
Works regulary

19 (45.2%)

X’= 0.66; p= 0.16
19 (36.1%)

Unemployer 23 (54.8.%) 23 (63.9%)

Marital status x’= 1.52; p= 0.16
Single 26 (61.9%) 27 (25%)
Married 16 (38.1%) 9 (75%)

Education x’= 8.28; p= 0.08
0-7 years 7 (16.7%) 12 (4.3%)
7-11 years 17 (40.5%) 12 (33.3%)
Above 11 years 18 (42.8%) 12 (33.3%)

Living Place %’=0.16; p=0.44
Rural 31 (73.8%) 28 (33.3%)
Urban 11 (26.2%) 8 (22.2%)

smoking X’=3.57; p= 0.06

Yes 27 (64.3%) 30 (43.5%)
No 15 (35.7%) 6 (56.5%)

Discontination X’= 4.13; p= 0.04
Yes 5 (11.9%) 11 (30.6%)
No 37 (88.1%) 17 (69.4%)

Diagnosis %’=0.48; p=0.32
Psychosis 26 (61.9%) 25 (69.4%)

BD 16 (38.1%)

11 (30.6%)

Psychosis: Schizophrenia and other psychotic disorders, BD: Bipolar Disorder. Significant p values predicted in bold character.
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Table 2: Baseline and fourth week prolactin levels of participants

Prolactin Levels Before Treatment

Fourth Week

Statistic

Risperidone
Paliperidone

14.8 (4.5-54.9)
21 (11-29)

27.5 (11-150)
68.5 (16-139)

1=-4.29, p<0.001
1=-5.23, p<0.001

Significant p values predicted in bold character

level in paliperidone group 21 ng/dl (11-29) and the
mean level measured at fourth week was 68.5 ng/dl (16-
139). There was a significant increase of serum prolactin
level after four week (Z=-5.23, p<0.001) (Table 2). The
discontinuation rates after four weeks because of
menstrual irregularities, galactorrhea, sexual
dysfunction in risperidone and paliperdone groups were
%11.9 and 30.6%, respectively and the rate was
significantly higher in paliperidone group (X°=4.13,
p=0.04) (Table 1).

DISCUSSION

Hyperprolactinemia is one of the major adverse
effects of antipsychotics. Since atypical antipsychotics
were introduced to the treatment of schizophrenia,
other psychotic disorders and bipolar disorder, they
have been considered to have superiority compared to
typical antipsychotics in terms of ameliorating cognitive
andnegative symptoms and havinglesser extrapyramidal
symptoms and endocrinological side effects (8,9). All
typical antipsychotics are considered to increase serum
prolactin levels via their D2 blockadge on
tuberoinfindubular dopamine pathway. Furthermore, it
has been suggested that higher levels of serum prolactin
level indicate the efficacy of antipsychotic agents (16).
Compared with typical antipsychotics, atypical
antipsychotics have reduced tendency to increase serum
prolactin levels, altough its exact mechanism is still
unclear. It might be related with the combination of D2
and 5-hydroxityriptamin (5HT2) antagonism, which
provides atypical antipsychotics relative selectivity for
the mesolimbic dopaminergic pathway. Altough the
incidence of hyperprolactinemia is considered to be
lower than typical antipsychotics, recognizable
variations are seen among atypical antipsychotics in
terms of causing hyperprolactinemia (17).

Altough risperidone is one of the atypical
antipsychotic agent, hyperprolactinaemia can be seen

10

commonly in patients who recieved risperidone
treatment. The usage of risperidone is common in
various psychiatric disorders; such as it is used in the
treatment of schizophrenia and other psychotic
disorders, bipolar disorders, symptomatic treatment of
aggression in patients with mental retardation, Tourette
Syndrome and autism. Risperidone acts as an antagonist
on serotonin and dopamine receptors in a dose
dependent manner. The affinities of risperidone to
serotonin 5-HT2 receptors and to dopamine D2
receptors are relatively higher than its other atypical
counterparts (18). 9-hydroxy risperidone, which is the
active metabolite of risperidone, is suggested to be more
related for devoloping hyperprolactinaemia (19,20).
Risperidone has been considered to increase serum
prolactin levels more than other atypical agents. This
may be due to greater D2 receptor occupancy on the
pituitary compared with the striatum. The incidence of
side effects, which is relatively related to
hyperprolactinemia such as; menstrual irregularites,
galactorrhoea, sexual dysfunction amenorrhoea and
gynaecomastia during treatment with risperidone, is
suggested as approximately 1-10% (18). While recieving
the treatment of risperidone, serum prolactin levels can
elevate within a few hours and remain for a relatively
long period such as 54 weeks (18,20,21). The data about
comparison of hyperprolactinemia during treament
with typical antipsychotics and risperidone is conflicting.
In two researchs, risperidone was found to be related
with higher levels of serum prolactin (22,23), while there
were evidences for typical antipsychotics in terms of
higher elevation of prolactin compared with risperidone
(24). David et al. reported a moderate elevation in serum
prolactin concentration during olanzapine treatment
(1-4 ng/ml), intermediate increase during haloperidol
treatment (17 ng/ml) and high elevation for patients
who were treated with risperidone (45-80 ng/ml).
Furthermore, in risperidone and haloperidol groups, the
mean elevation of prolactin level was reported to be
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higher in female patients (25).

Due to its pharmacological profile as a dopamine
D2-receptor antagonist, paliperidone ER was found to
elevate mean serum prolactin levels to upper than the
normal limit in the 6-week studies (26-28). The levels of
serum prolactin were commonly elevated much more in
female patients compared with males, remained higher
during treatment, and elevated with higher doses of
paliperidone ER. From the studies of acute treatment,
prolactin-associated side effects were reported in
approximately 1%-2% of paliperidone ER or placebo
groups (29). In these studies, impotence, other sexual
dysfunction, galactorrhoea, amenorrhoea,
gynaecomastia or menstrual irregularity were included;
however no treatment discontinuation was reported due
to these side effects (30). During the 52-week open-label
study, significant prolactin-associated side effects were
lower than 1% in all subgroups with the exception of
amenorrhea (4% of females in each subgroup), irregular
menstruation (5% of female patients in the subgroup
initially randomized to receive placebo) and erectile
dysfunction (3% of male patients in the subgroup
originally randomized to be treated with olanzapine)
(31). Direct comparison between paliperidone ER and
risperidone in terms of prolactin elevation is still limited.
Melkersson investigated the role of risperidone and its
active metabolite paliperidone on prolactin elevation
and reported that increased serum prolactin levels were
positively correlated with serum paliperidone
concentrations but not with the serum concentration of
its parent compound risperidone (32). Therefore, this
study suggests that paliperidone may be more important
than risperidone in contributing to increased serum
prolactin levels. Knegtering et al. also reported similar
results, suggesting that paliperidone plays a predominant
role in prolactin (33). Suzuki et al. also reported increased
serum prolactin levels switching from risperidone to
paliperidone treatment in elderly in their recent study
(34). However, Montalvo et al. reported a signifcant
decrease in patients who switched to paliperidone
palmitate from long acting injectable risperidone (35). In
a very recent meta-analysis, Leucht et al. reported that
paliperidone and risperidone had the greatest tendency
for elevation of serum prolactin levels (36). Our results
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are consistent with the investigations that reported
increased serum prolactin level in patients who were
treated with paliperidone. However, discontinuation
rates because of menstrual irregularities, galactorrhea,
sexual dysfunction in patients who received paliperidone
treatment were significantly higher compared with
risperidone group and reported rates from previous
studies. We can not exactly explain this higher
discontination rates; however we suggest that it might be
associated with our small sample size. As the potency to
stimulate prolactin secretion is comparable between
risperidone and its metabolite, this effect has been
related to the higher plasma levels of paliperidone, to its
lower brain-to-plasma ratio and longer half-life
compared to risperidone.

Present study has some limitations. We suggest that
our major limitation is the retrospective design of our
study. To reach stronger evidence for comparing the
effects of paliperidone and risperidone on serum prolactin
levels and associated symptoms, further and proscpective
studies are needed. We could not give information about
the menstruel period of patients, rating scales for
measuring remission and side effects of patients and the
kind of isotrop of serum prolactin because of retrospective
design of study. We also could not take “Institutional
Review Board Approval” for present study because of the
retrospective design of our study. The small study sample
and variations of diagnosis are other limitations of the
present study. We only included female gender because
of study design, it might be also considered as another
limitiation.

In conclusion, we suggest that beside its benefits and
some superiorties of paliperidone to risperidone,
paliperidone might have no advantage over risperidone
in terms of hyperprolactinemia and its associated
symptoms. We also suggest that female patients should
be monitorized regulary in terms of hyperprolactinemia
and its associated symptoms while they are treated with
paliperidone. To our knowledge, the present study is the
first to compare effects of paliperidone and risperidone
on serum prolactin levels in Turkey. Further studies with
larger sample sizes are needed to highlight the short term
and long term effects of paliperidone on serum prolactin
levels.
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