',\' frontiers

ORIGINAL RESEARCH
published: 08 March 2018

n Psychiatry doi: 10.3389/fpsyt.2018.00074
Effects of Continuing Oral
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Objectives: Risperidone is the first new generation antipsychotic drug to become
available as a long-acting injection (LAl). The purpose of this study was to evaluate the

OPEN ACCESS Lo . ) . . . .
effects of switching from oral risperidone to risperidone LAl (RLAI) on cognitive function
Edited by: N stable schizophrenia patients compared with the effects of continuing oral risperidone.

Tomiki Sumiyoshi,
National Center of Neurology
and Psychiatry, Japan

Reviewed by:

Yasuhiro Kaneda,

Iwaki Clinic, Japan
Young-Chul Chung,
Chonbuk National University,
South Korea

Hiroyoshi Takeuchi,

Keio University, Japan

*Correspondence:
Hikaru Hori
hori-h@med.uoeh-u.ac.jp

Specialty section:

This article was submitted to
Psychopathology,

a section of the journal
Frontiers in Psychiatry

Received: 02 December 2017
Accepted: 22 February 2018
Published: 08 March 2018

Citation:

Hori H, Katsuki A, Atake K and
Yoshimura R (2018) Effects of
Continuing Oral Risperidone vs.
Switching from Risperidone to
Risperidone Long-Acting Injection

on Cognitive Function in Stable
Schizophrenia Patients: A Pilot Studly.
Front. Psychiatry 9:74.

doi: 10.3389/fpsyt.2018.00074

Methods: Sixteen stable patients who had received risperidone monotherapy for at least
3 months were enrolled (the RLAI group). Before and 24 weeks after switching to RLAI,
the Japanese-language version of the Brief Assessment of Cognition in Schizophrenia
(BACS-J) and the Positive and Negative Syndrome Scale (PANSS) were administered.
To exclude the possibility of learning effects on the BACS-J results, 14 patients with
stable schizophrenia who continued oral risperidone treatment were also assessed (the
RIS group).

Results: The two groups did not differ with respect to changes in the PANSS score,
and no emergent side effects, including extrapyramidal symptoms, were observed. The
BACS-J score for verbal memory exhibited greater improvement in the RLAI group than
in the RIS group (p = 0.047).

Conclusion: The results of this preliminary study suggest that switching from oral risper-
idone to RLAI may improve verbal capability more than continuing with oral risperidone.
However, these findings must be replicated in a larger, double-blind study.

Keywords: schizophrenia, risperidone, risperidone long-acting injection, cognitive function, clinical symptoms

INTRODUCTION

Schizophrenia is a chronic disease with an intermittent course and numerous relapses over time (1).
Relapses of schizophrenia are known to adversely affect many biosocial factors (2), and antipsychotic
treatment is pivotal for preventing relapse (3). In clinical settings, patients with schizophrenia adher-
ence is often worse and difficult to prevent relapse (4), which greatly impacts the risk of relapse (5).

Abbreviations: BACS, brief assessment of cognition in schizophrenia; JART, Japanese Adult Reading Test; LAIL, long-acting
injection; RLAIL risperidone long-acting injection; PANSS, Positive and Negative Syndrome Scale.
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Risperidone is one of the most widely used atypical antip-
sychotic drugs for acute schizophrenia treatment. We always
continue with maintenance phase treatment after acute phase
treatment. However, most patients experience relapse because of
low medication adherence, high stress levels, and problems with
the use of alcohol and/or drugs. Treatments that are deliverable as
long-acting injections (LAls) are among the more useful therapies
in clinical settings.

Recent trends in the treatment of schizophrenia include
providing recovery-oriented care, which emphasizes the need to
improve cognitive and social functioning such that each patient
can achieve his or her treatment goals. Therefore, psychiatrists
regard cognitive function as an important treatment target.
Recent some meta-analysis shows there were no significant
different between LAI antipsychotics and oral antipsychotics
regarding efficacy, and safety in schizophrenia (6-9). However,
same drug head-to head, but different formulation, studies
evaluating the cognitive function of antipsychotics in schizo-
phrenia are lacking.

In this study, we evaluated the effects of switching from oral
risperidone to risperidone LAI (RLAI) on cognitive function
in stable schizophrenia patients compared with the effects of
continuing oral risperidone.

MATERIALS AND METHODS

Sixteen patients with schizophrenia who had received risperi-
done monotherapy for at least 3 months were included in this
study (the RLAI group). All patients had been receiving oral
or liquid risperidone treatment for at least 3 months. Patients
with a concomitant medical state were eligible to participate in
the study if their condition had been stable for at least 3 months
and they had been receiving standard therapy for the concomi-
tant condition(s) for at least 1 month. Patients were excluded if
they had an untreated or unstable clinically significant medi-
cal condition, any clinically significant abnormalities upon
laboratory examination or physical examination or if they had
a thyroid function abnormality. Other reasons for exclusion
included a history of seizures, recent drug or alcohol abuse,
a principal psychiatric condition other than schizophrenia,
and a suicide attempt during the current psychotic episode.
To exclude the possibility of learning effects on the cognitive
function, 14 patients with stable schizophrenia who took oral
risperidone were also evaluated as continuing group (the RIS

group).

Japanese-Language Version of the Brief
Assessment of Cognition in Schizophrenia
(BACS-J)

Trained psychiatrists assessed cognitive function using the
BACS-] (10). The BACS-J, which has well-established reli-
ability and validity, is designed to measure cognitive function
in individuals with schizophrenia. Results were adjusted for the
influence of age by utilizing age-matched cohorts of controls to
calculate BACS-] z-scores for each patient with schizophrenia in
the present study.

Procedure
Patients in the RIS group continued their treatment with the same
dose of risperidone. This dose had been determined based on each
patient’s clinical status, with an upper limit of 12 mg/day. Patients
in the RLAI group received an initial 25-mg injection with overlap
with oral risperidone for at least 3 weeks. The maintenance target
dose for RLAI was 25 mg every 2 weeks, with an allowable dose
range of 25-50 mg every 2 weeks based on the clinician’s judgment.
After the crossover period, oral supplementation was permitted
for acute exacerbations of positive symptoms, but long-term use
(>4 weeks) of an ongoing combination of oral antipsychotic and
RLAI'was not permitted. Injections were given at a treatment room
onsite and were typically administered by a nurse practitioner.
Assessments were completed before and 24 weeks after the
initial injection by independent raters. Symptoms were assessed
using the Positive and Negative Syndrome Scale (PANSS), and
cognitive function was assessed using the BACS-J. Daily dose
of risperidone were converted to approximate chlorpromazine
equivalents (CPZeq) using published article (11). Written
informed consent was obtained from all of the participants of this
study. The Ethics Committee of the University of Occupational
and Environmental Health approved the study protocols, which
included standard procedures for clinical research involving
vulnerable participants in Japan.

Statistical Analysis

Only data from patients who completed all 24 weeks of the study
were evaluated. The raw data collected at baseline and at the
study end point were used for statistical analysis. To ensure group
comparability, baseline clinical characteristics were tested using
t-tests or Pearson’s chi-square test, as appropriate. Repeated-
measures analysis of covariance was performed for each cognitive
and social variable, with the baseline data serving as the covariate.
For the primary analyses, the between-subjects factor was the
group (the RLAI and RIS groups), and the within-subjects factor
was time (before and 24 weeks after the initial injection). The
effects of group, time, and group-by-time (the interaction effect)
were examined. All statistical tests were two-tailed, and a p-value
less than 0.05 was regarded as indicative of significance.

RESULTS

Demographic and Clinical

Characteristics

Thirty patients were allocated into the two groups at the start of
the study. No patients dropped out of the study. Therefore, the
final analyses included the 30 patients who completed the study.
Demographic data for these patients are shown in Table 1. At
baseline, the two groups did not differ significantly with respect
to age, onset, sex, total PANSS score, total antipsychotic dose (in
CPZeq) or education.

Clinical Symptoms and Dosage of

Risperidone
Changes in the PANSS score from baseline to the study endpoint
did not differ between the two groups (Table 2).
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Atbaseline, the RLAT and RIS group did not differ with respect
to dose of risperidone. Paired f-tests demonstrated that after
24 weeks, dose of the risperidone was significantly decreased in
the RLAI group.

Cognitive Function
At baseline, the RIS and RLAI groups did not differ with respect
to any of the BACS z-scores. Paired t-tests demonstrated that after
24 weeks of treatment, the z-scores for verbal memory, motor func-
tion, verbal fluency, attention and processing speed and executive
function were significantly improved in the RLAI group, and the
z-scores for working memory, motor function, verbal fluency, and
executive function were significantly improved in the RIS group.
In an analysis of changes in BACS z-score from baseline to
the study endpoint, the verbal memory z-score showed greater
improvement in the RLAI group than in the RIS group (p = 0.047).
There were no significant between-group differences in changes
in other scores, including the total score for each scale (Table 2).

DISCUSSION

The most clinically relevant finding obtained in this prelimi-
nary study is that patients who switch from oral risperidone

TABLE 1 | Demographic and clinical characteristics of the participants at
baseline.

RLAI group RIS group p-Value
Sex (M/F) 7/9 77 n.s.
Age (years) 31.5+5.3 278+ 7.6 n.s.
Education (years) 129+ 27 13.6+25 n.s.
Smoking 12/4 10/4 n.s.
Onset 243+ 4.6 21.9+33 n.s.
PANSS-P 16.5+ 3.6 174 +£45 n.s.
PANSS-N 18.7+2.0 18.1+29 n.s.
PANSS-G 32.4+6.3 36.0+4.8 n.s.
PANSS-T 67.8+7.8 71.4+8.6 n.s.
DIEPSS 0.3+09 12+18 n.s.

PANSS, Positive and Negative Syndrome Scale; R, positive scale score; N, negative
scale score; G, general psychopathology subscale score; T, total score; DIEPSS, drug-
induced extrapyramidal symptoms scale.

TABLE 2 | Cognitive function changes in the RLAI and RIS groups.

to RLAI might demonstrate greater improvement in verbal
memory than patients who continue oral risperidone treat-
ment. Although the observed between-group differences in the
effects on cognitive function were extremely small, our results
might have implications for the treatment of schizophrenia.
However, the precise mechanism underlying these results
remains unknown. In this study, dose of the risperidone was
significantly decreased in the RLAI group. Recently report
indicate that negative association was found between verbal
memory function and dose of risperidone in schizophrenia
(12). Moreover, another study reported that dose reduction
of risperidone dosage improve the cognitive function in
schizophrenia (13). We speculate that these dose reduction
might contribute to significant improvement in RLAI group.
Furthermore, our findings may be explained by more stable
concentrations of risperidone LAI than of oral risperidone
or some oral RIS group participants were low adherence than
RLAI group.

In the present study, there were no differences between
the two groups with respect to changes in the total PANSS
score. This result suggests that continuing oral risperidone
and switching from oral risperidone to RLAI exhibit similar
efficacy.

This study has several limitations. First, the small sample
size increased the risk of false-negative findings. A lack of
multiple testing correction may also have resulted in type I
errors; however, given the pilot nature of the present study,
the results obtained in this investigation should be regarded as
preliminary. Therefore, replicate studies are needed, possibly
with larger samples and a randomized, double-blind design.
Second, this study’s open-label design might have impacted
the results, since the expectations of patients or raters might
have affected the assessments. Third, we did not consider blood
levels of risperidone at the times of cognitive assessments or
other assessments. These blood levels may have affected the
outcomes of evaluations (14), although drug level fluctuations
are considerably smaller for LAIs than for orally administered
antipsychotics (15).

In conclusion, this pilot study suggests that relative to continu-
ing oral risperidone treatment, switching from oral risperidone
to RLAI may produce greater improvements in verbal memory.

RLAI group RIS group Time-group
interaction
ow 26 W p-Value ow 26 W p-Value F p-Value

Chlorpromazine-equivalent of 278.1 +122.3 234.6 + 64.0 0.015 275.0 + 152.9 285.7 + 135.1 0.53 2.58 0.11
risperidone dosage (mg/day)?
PANSS score 67.8+7.8 66.7 + 7.3 0.049 71.4+86 70.3+7.3 0.15 0 0.68
Verbal memory -1.24 + 0.91 -0.68 +0.72 <0.01 -1.12+1.11 —-1.10 + 0.61 0.92 3.91 0.047
Working memory -0.98 +0.73 —-0.84 + 0.64 0.21 —-1.02 + 0.69 -0.93 £ 0.77 0.49 0.13 0.72
Motor function -0.82 + 0.96 -0.69 + 0.85 0.048 -0.96 + 0.98 -0.70 £ 0.75 <0.01 0.42 0.52
Verbal fluency -1.02 £0.73 -0.83+0.54 0.048 -1.01 £1.32 -0.72 +£0.88 <0.01 0.56 0.46
Attention and processing speed -1.60 + 1.30 -1.21 £ 0.93 <0.01 -1.51+1.183 —-1.34 +1.00 0.09 1.40 0.25
Executive function -1.41 £2.00 -0.97 £ 1.19 0.02 -1.38 +1.96 -0.89 +£ 0.95 0.01 0.02 0.89
Composite score -1.18 £ 0.62 —0.87 + 0.36 <0.01 -1.17 £0.45 -0.95 +0.32 <0.01 0.88 0.36

2“Time x group” interaction effect on analysis of variance with BACS-J when compared with the RLAI group.
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However, this finding must be replicated in a larger, double-blind,
randomized controlled trial.
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