Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/

For personal use only.

Neuropsychiatric Disease and Treatment Dove

3

ORIGINAL RESEARCH

Adjunctive treatment with aripiprazole
for risperidone-induced hyperprolactinemia

Fatemeh Ranjbar!
Homayoun Sadeghi-
Bazargani??

Parisa Niari Khams'
Asghar Arfaie'

Azim Salari*

Mostafa Farahbakhsh'

'Clinical Psychiatry Research
Center, Tabriz University of Medical
Sciences, Tabriz, East Azerbaijan,
Iran; 2Road Traffic Injury Research
Center, Department of Statistics &
Epidemiology, Tabriz University of
Medical Sciences, Tabriz, Iran; *World
Health Organization Collaborating
Center on Community Safety
Promotion, Karolinska Institute,
Stockholm, Sweden; “Emam
Khomeini Hospital, Naghadeh, West
Azerbaijan, Iran

Correspondence: Parisa Niari Khams
Tabriz University of Medical Sciences,
Shahid Bakeri Ave, Tabriz, Iran

Tel +98 91 2627 3884

Email parisa7989@yahoo.com

This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment

2 March 2015
Number of times this article has been viewed

Background: Antipsychotics have been used for more than 50 years in the treatment of
schizophrenia and many other psychiatric disorders. Prolactin levels usually increase in patients
treated with risperidone. Aripiprazole, which has a unique effect as an antipsychotic, is a D2
receptor partial agonist. It is an atypical antipsychotic with limited extrapyramidal symptoms.
Since it acts as an antagonist in hyperdopaminergic conditions and as an agonist in hypodopamin-
ergic conditions, it does not have adverse effects on serum prolactin levels. The present study
aimed to investigate the effect of aripiprazole on risperidone-induced hyperprolactinemia.
Methods: This before-and-after clinical trial was performed in 30 patients. Baseline prolactin
levels were measured in all patients who were candidates for treatment with risperidone. In
subjects with elevated serum prolactin, aripiprazole was added to their treatment. Serum prolactin
levels were measured during the first week, second week, and monthly thereafter for at least
3 months or until prolactin levels became normal. The data were analyzed using Stata version
11 software. Survival analysis and McNemar’s test were also performed.

Results: The mean age of the participants was 30.8 years. Prolactin levels normalized in
23 (77%) participants during the study, and menstrual disturbances normalized in 25 (83.3%).
Prolactin levels normalized in most patients between days 50 and 110. The median time to
recovery based on normalization of prolactin was 84 days. Psychotic symptoms were present
in 26 subjects at baseline, but in only two by the end of the study.

Conclusion: The results of this study confirm the effects of aripiprazole in reducing risperidone-
induced hyperprolactinemia and its sequelae. Aripiprazole also led to significant improvements in
psychotic symptoms when compared with those present prior to treatment with aripiprazole.
Keywords: hyperprolactinemia, aripiprazole, risperidone, psychotic disorder

Background

Antipsychotics have been used for more than 50 years in the treatment of schizophrenia
and many other psychiatric disorders."> Second-generation antipsychotics, in particu-
lar risperidone and clozapine, have revolutionized the treatment of schizophrenia.
Risperidone is now commonly used as an atypical antipsychotic drug and has a high
affinity for dopamine-D2 and 5-HT2 receptors. It is approved by the US Food and
Drug Administration for the treatment of psychotic disorders. The extrapyramidal
complications of risperidone are less than with the typical antipsychotics. Risperidone
also reduces the likelihood of hospitalization.>*

Prolactin levels increase in patients treated with risperidone, and this increase is
higher than that seen with other second-generation antipsychotics.>”” There is some
evidence that this increase in prolactin levels depends on the dose of risperidone®
and is more common in women.> An increase in prolactin levels may have short-term
and long-term consequences, which can seriously affect quality of life. Menstrual
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disorders, galactorrhea, sexual dysfunction, gynecomastia,
infertility, and reduced bone density are some of these
complications. Recent investigations have shown that ris-
peridone may even increase the risk of developing breast
cancer. However, further investigations are required in this
regard.”'? In antipsychotic-induced hyperprolactinemia,
high percentages of osteoporosis and osteopenia are seen
in patients taking long-term treatment. Young women, in
particular, are more vulnerable to loss of bone density and
hypogonadism.'

Aripiprazole, which has a unique effect as an antipsy-
chotic, is a D2 receptor partial agonist, a 5-HT 1a partial
agonist, and a 5-HT2a receptor antagonist. It is an atypical
antipsychotic with limited extrapyramidal symptoms. It is
effective in the treatment of the positive and negative symp-
toms of psychosis and similarly for mood symptoms. Since
it acts as an antagonist in hyperdopaminergic conditions and
as an agonist in hypodopaminergic conditions, it does not
have adverse effects on serum prolactin levels.'* In a study
conducted by Stroup et al, use of aripiprazole as a replace-
ment for olanzapine, quetiapine, and risperidone reduced
non-high-density lipoprotein, triglycerides, and body weight
in patients.'” In a study by Byerly et al, adding aripiprazole to
risperidone reduced prolactin levels in both men and women
during the first week. The present study aimed to investigate
the effect of aripiprazole in reducing risperidone-induced
hyperprolactinemia.

Subjects and methods

Subjects

The study population included all female patients referred to
the psychiatry clinic of Razi University Hospital in Tabriz
during the years 2013 and 2014 and selected on the basis of
inclusion and exclusion criteria. Forty-seven patients vol-
unteered to participate in the study. All had normal baseline
prolactin levels, but three dropped out of the study. Thirty of
the subjects had developed elevated prolactin levels follow-
ing 2 months of treatment with risperidone. All of the subjects
with hyperprolactinemia reported menstrual cycle changes,
including changes in volume and duration of menstruation,
and the interval between cycles.

Design

This before-and-after clinical trial was performed in
30 patients. Inclusion criteria were: childbearing age; a
diagnosis of schizophrenia, delusional disorder, or refractory
obsessive compulsive disorder; suitability for treatment with
risperidone; and ability to provide written informed consent.

Exclusion criteria were: history of amenorrhea before receiv-
ing medication; lactation; pregnancy; renal failure; hypo-
thyroidism; pituitary tumors; history of seizures; and being
on antipsychotic drugs, methyldopa, levodopa, cimetidine,
estrogen, or opiates.

Outcome

Baseline prolactin levels were measured in all patients

who were candidates for treatment with risperidone. To

reduce the possibility of a confounding effect of baseline

prolactin levels and to improve the statistical power of

the study for the given number of patients, only patients

with normal baseline prolactin were enrolled. The patients

continued treatment with risperidone for at least 2 months,

and if they developed elevated serum prolactin, aripiprazole

was added to their treatment. Serum prolactin levels were

measured during the first week, second week, and monthly

for at least 3 months or until prolactin levels decreased to

normal. Fasting blood sampling was performed for all the

participants up to 3 hours after waking up in the morning.

Considering that the half-life of prolactin is 30 minutes and

its secretion is strongly influenced by stress, patients were

required to rest for half an hour in the laboratory before

blood sampling. Necessary instructions were given in this

regard including:

e Fasting for about 8 hours before blood sampling

e Avoiding breast stimulation, which may increase prolac-
tin levels

e Fasting blood sampling to be performed up to 3 hours
after awakening

e Resting for half an hour in the laboratory before blood
sampling

e Avoiding sexual contact before the test

e Avoiding any stress and physical activity.

Since stimulation of the breast, for whatever reason,
increases prolactin, necessary explanations were given in this
regard and the importance of avoiding sexual contact before
the test was emphasized. Blood sampling was carried out by
experienced staff to minimize stress and avoid any effects on
hormone levels. Different laboratories were used, so serum
prolactin levels were measured by different electrochemilu-
minescence and immunoassay systems.

The doses of risperidone and aripiprazole were adjusted
according to the patient’s response, which was evaluated by
reduction in clinical signs of the primary disorder that was
the indication for risperidone. The effect of aripiprazole was
evaluated by the serum prolactin level and patient-reported
improvement in menstrual disturbances.
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The starting dose of aripiprazole was 5 mg, and if
adverse effects developed, it was decreased to 2.5 mg (in two
patients). The dose was increased every 2 weeks by telephone
follow-up. The subjects were assessed for common side
effects before and after treatment with aripiprazole.

Statistical analysis

The data were analyzed using Stata version 11 software

(Statacorp LP, Whitehouse Station, TX, USA). Since the

methods and normal ranges of the tests were different, the pro-

lactin value was divided by the maximum value of the normal
laboratory range threshold, and the result of it was used as the
scale of prolactin level to be compared before and after the
treatment in this study. A value >1 was considered abnormal.

However, values >1 were included in the data analysis as an

outcome measure to ensure comparability among patients.

The following statistical methods were used:

e Survival analysis and plotting of Kaplan—Meier curves.
Two survival outcomes were analyzed using this method-
ology; first, the length of time for normal prolactin levels
to be reached in each patient who had hyperprolactinemia;
and second, the length of time for the clinical symptoms
of hyperprolactinemia to resolve after treatment.

e The natural logarithm of the prolactin level was calculated
to normalize the data distribution.

e Longitudinal data analysis was also done to compare
repeated measurements of the prolactin level scale.
Considering the data distribution and that some data were
missing, the Skillings—Mack test was used to analyze the
data.

e McNemar’s test was used to assess changes in the status
of categorical scaled variables, such as pre- and post-
study effects.

Patients participated in this study voluntarily and were
allowed to leave the study at any time. Written informed
consent was obtained from all patients and their guard-
ians. Ethical approval for the study was obtained from
the Medical Ethics Committee of Tabriz University of
Medical Sciences (5/4/7828) and the study is registered on
the clinical trials website of the Islamic Republic of Iran
(IRCT2013071822181N6).

Results

The mean (£ standard deviation) age of the participants was
30.846.4 years. Eleven (36.6%) participants had academic
education. Thirteen (43.3%) had no history of hospitaliza-
tion. Twelve (40%) had been hospitalized once and five
(16.6%) patients had been hospitalized more than once. The

average weight of participants before the intervention was
62.9148.3 kg and after the intervention was 64.819 kg. This
change was not statistically significant.

The median and mean doses of risperidone were
2 mg/day and 2.5 mg/day, respectively. The maximum dose
of risperidone was 6 mg/kg. The minimum starting dose of
aripiprazole was 2.5 mg/day and the maximum dose was
25 mg/day (in some subjects).

Prolactin levels normalized in 23 subjects during the
study. The change in repeat measurements of prolactin level
over time was statistically significant using the Skillings—
Mack test (P<<0.05). The individual trend for normalization
of prolactin in each sample is shown in Figure 1.

All of the subjects with hyperprolactinemia reported
menstrual cycle changes, including changes in the volume
and duration of bleeding, and the interval between menstrual
cycles. According to patient self-reporting, menstrual cycle
changes normalized in 25 (83.3%) subjects during the study
period. Prolactin normalized between days 50 and 110 in
most patients. The median time to recovery based on nor-
malization of prolactin levels and resolution of menstrual
disturbances was 84 and 81 days, respectively. The first
quartile of normalization of prolactin levels was 77 days and
the third quartile was 106 days. The Kaplan—Meier survival
curve for normalization of prolactin is shown in Figure 2.

Two patients at the first follow-up and one patient at the
third follow-up had prolactin levels more than 100 times the
upper limit of the normal range (see Figure 3), so to compare
changes, the natural logarithm of prolactin level was used
instead of prolactin level to nonlinearly minimize the numbers.
The declining prolactin level, data distribution, and means are
shown in Figure 3, and indicate treatment efficacy.

According to the information supplied by the study
participants, 97.7% had normal cholesterol levels at the
beginning of the study (with the exception of one subject
who reported abnormal levels). Triglyceride levels increased
in one of the 30 subjects after the intervention. As shown in
Table 1, two of the 30 patients had headaches before the start
of the intervention and recovered by the end of the study,
and two patients developed headaches after the intervention.
Four patients had insomnia at the beginning of the study,
two of whom recovered by the end of the study. Twenty-six
patients had psychotic symptoms at baseline and this number
dropped to two at the end. These changes were statistically
significant. At baseline, nine patients complained of sexual
problems, which decreased to five by the end of the study.
However, this change was not statistically significant. Ten
patients suffered from anxiety at the beginning of the study,

Neuropsychiatric Disease and Treatment 2015:11

submit your manuscript

551

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Ranjbar et al

Dove

64 1 2 3 4 5 6

4

2 = T .

00—~ —— T = — .
—24

6 7 8 9 10 1 12

4 —

2 — TN, .

o7/ . el S — ~ -
) T

6 13 14 15 16 17 18

4 e

do— - =

- . -

-2

6 19 20 21 22 23 24

4

2 — — = =

g T T T \~ T

6 25 26 27 28 29 30

44 — —

2. — T ——= T — _—

0 . . e M — N
-2

12 3 4 51 2 3 4 51 2 3 45 1 23 4 51 2 3 4 51 2 3 4 5

Graphs by id

X-axis: measurement time order

Figure | Individual trend for normalization of prolactin on adjunctive aripiprazole.

but only eight did so by the end of the study, and this decrease
was not statistically significant.

Discussion

Prolactin levels normalized in 23 subjects and menstrual
disturbances resolved in 25 (83.3%) subjects during
the study. The mean age of our study participants was
30.8 years, which is lower than the mean age of 48.3 years

Y-axis: natural logarithm of prolactin normal range ratio

in a study reported by Chen et al.'® In terms of gender,
all subjects were women of childbearing age. The only
other study in which all participants were women was that
reported by Yausi-Furukori et al,! so selecting women of
childbearing age distinguishes our study from most of the
other studies. In the study by Chen et al all subjects were
men, but from the standpoint of efficacy in decreasing
prolactin levels, similar results were obtained, suggesting

Kaplan—Meier survival estimate
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Figure 2 Kaplan—Meier survival curve for normalization of prolactin on adjunctive aripiprazole.
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Figure 3 Box plot distribution of prolactin levels at five consecutive follow-ups after addition of adjunctive aripiprazole.
Notes: The line inside the boxes represents the median prolactin level in logarithmic scale. The box height represents the interquartile range of the prolactin level in
logarithmic scale. The T skewers represent the upper and lower limits excluding the outliers which are marked with dots here above or below the boxes.

that aripiprazole reduces serum prolactin levels in both
sexes. 't

Our results showed that adding aripiprazole to risperidone
improved serum prolactin levels in 23 of 30 subjects, and
resulted in resolution of menstrual disturbances in 25 cases. This
finding is consistent with other studies that support the addi-
tion of aripiprazole to risperidone.'** The mechanism of this
decrease, as also discussed in the research by Kotorki et al can be
explained as follows: when aripiprazole is added to risperidone,

Table | Signs and symptoms before and after adjunctive

aripiprazole

Side effect 1 2 3 4 P-value
Headache 0 26 2 2 |
Insomnia 2 23 2 3 |
Psychosis 2 4 24 0 0.0005
Sexual dysfunction 2 19 7 3 0.97
Galactorrhea 0 28 2 0 0.15
Infertility 0 29 0 | 0.31
Nausea 0 28 2 2 0.15
Dizziness | 27 | | |
Gynecomastia 0 27 3 0 0.08
Anxiety 5 17 5 3 0.4
Akathisia 2 18 4 6 0.52
Notes: | = Number of patients with the side effect or clinical symptom who had no

change in the condition after treatment (concordant pair); 2 = number of patients
without the side effect or clinical symptom who had no change in the condition
after treatment (concordant pair); 3 = number of the patients with the side effect or
clinical symptom that was resolved after treatment (discordant pair); 4 = number of
the patients without the side effect or clinical symptom before the treatment who
developed this condition after treatment (discordant pair). The P-value is for the test
of comparing the difference in noncordant pairs (McNemar’s test).

given the higher affinity of aripiprazole than risperidone for
the D2 receptor,'® aripiprazole forms a stronger bond with this
receptor, and in a hypodopaminergic environment induced by
previous treatment with risperidone, acts as a dopamine agonist
and reverses the process of prolactin production.?

In most individuals, normalization of serum prolactin
occurred between days 50 and 110, and the median time to
recovery was 84 days based on normalization of prolactin.
In contrast, most patients in a study by Shores et al reached
normal levels within the first 2 weeks,” and in a study by
Chen et al the time to recovery was reported to be about
4 weeks.'® Further, in a study by Lee et al published in 2013,
the recovery time was reported to be 24 weeks.!” These differ-
ent time frames for recovery are possibly due to differences in
study populations and the speed of titration of aripiprazole.

Titration of aripiprazole in the present study was
done monthly, with dose increases until normal prolactin
levels were reached. The maximum dose in our study was
25 mg/day. This method of titration is similar to that used by
Yausi-Furukori et al, however, in their study, the time taken
for normalization of serum prolactin was not reported.?!

Lee et al'reported that adding aripiprazole to risperidone
reduced extrapyramidal complications. However, in our study,
although extrapyramidal complications were not investigated,
a decrease in sensation of akathisia was reported by a small
number of patients, but was not statistically significant.

According to the findings of Shah et al in 2012, individu-
als who received aripiprazole had fewer sexual problems
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than those taking risperidone.”? Sexual complaints decreased
similarly in our study, albeit not significantly, which is not
consistent with the findings of Chen et al who observed
significant improvements in sexual problems after treatment
with aripiprazole.'®

Psychotic symptoms were present in 26 subjects at base-
line, but in only two by the end of the study. This change
was statistically significant. Given that all of the subjects
received risperidone and the antipsychotic effect of aripip-
razole is weak, this marked reduction in psychotic symptoms
could be attributed to risperidone. No previous study has
mentioned improvement of psychotic symptoms. Only Lee
et al reported that adding aripiprazole to risperidone reduced
negative symptoms in patients.'”

This study has several limitations. The duration of effect
of aripiprazole on risperidone-induced hyperprolactinemia
is unknown, so further studies are needed in the future to
clarify this issue. One of the methodological limitations of
this study was the lack of a placebo control group, which
should be considered in future studies. Our study was per-
formed only in women of childbearing age to evaluate the
risk of antipsychotic-induced hyperprolactinemia. There is
some evidence suggesting that risperidone has an effect on
prolactin levels in teenagers,? so it is suggested that future
studies be planned and implemented in specific age groups,
such as children and teenagers, and also in men. Finally,
our study did not investigate the cognitive effects of adding
aripiprazole to risperidone, and this should also be considered
in future research.

Conclusion

The results of this study confirm the potential effect of
aripiprazole in reducing risperidone-induced hyperpro-
lactinemia and its sequelae. Aripiprazole also led to sig-
nificant improvements in psychotic symptoms. Our findings
suggest that in patients who cannot substitute risperidone
with clozapine or other antipsychotics that have no effect
on serum prolactin, addition of aripiprazole to risperidone
is a beneficial strategy which, in addition to decreasing
risperidone-induced prolactin levels, improves psychosis
and some of its symptoms.
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