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Objective: This study aimed to assess the efficacy of aripiprazole for the management of cognitive impairments and hyper—
prolactinemia in patients with schizophrenia on a stable dose of risperidone,

Methods: Thirty—five subjects stabilized on risperidone (3—6 mg/day) for a minimum of 3 months were enrolled in a double—blind,
placebo—controlled phase for 12 weeks and an open—label phase for another 12 weeks, Subjects were randomly assigned to
receive 10 mg/day aripiprazole (n=17) or placebo (n=18), Over the following 12 weeks, the the aripiprazole group received a
flexible dose of aripiprazole while tapering risperidone, At baseline, week 12, and week 24, subjects were evaluated using the
Positive and Negative Syndrome Scale (PANSS), Extrapyramidal Syndrome Rating Scale (ESRS), and standardized neuro—
psychological assessments, Serum prolactin levels were checked at baseline, week 1, week 2, and week 24,

Results: The mean change in total PANSS and cognitive function test scores between baseline and endpoint were similar in
the aripiprazole and placebo groups, Scores on the ESRS and negative subscale of PANSS differed significantly between groups
in both phases of the study (0<0,05), indicating a positive effect of aripiprazole, Compared with placebo, aripiprazole significantly
reduced mean baseline serum prolactin levels within 1 week (p=0.015).

Conclusion: Adjunctive treatment with and switching to aripiprazole were not associated with improved cognitive function in
patients with schizophrenia receiving risperidone; however, aripiprazole treatment decreased negative symptoms and risper—
idone—induced motor side effects and lowered serum prolactin levels,
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INTRODUCTION

Impaired cognition, a core, universal, and disabling fea-
ture of schizophrenia, does not have an established
treatment." Although various approaches have been used
to improve cognitive impairment in schizophrenia,z's) no
clear treatment of choice has emerged. Atypical anti-
psychotics have demonstrated efficacy in treating schizo-
phrenia symptoms and have a low risk of adverse events,
such as extrapyramidal symptoms (EPS). Moreover, atyp-

ical antipsychotics have been shown to have a beneficial
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effect on cognition; however, it is not clear whether this ef-
fect is the result of the direct action of the drugs or secon-
dary to the reduction in EPS.%” However, antipsychotic
drug treatment has been associated with the adverse side
effect of hyperprolactinemia.g’9) Thus, treatment modal-
ities associated with fewer adverse events of antipsychotic
drugs should be considered for the treatment of cognitive
impairment in schizophrenia.

Aripiprazole is a dopamine D, receptor partial agonist
with partial agonistic activity at the serotonin-1A (5-HT}a)
receptors and antagonistic activity at the 5-HT»a recep-
tors.'"® As a result of its unique receptor profile, aripi-
prazole has a dopamine stabilization effect and has been
under investigation as potential cognitive enhancer.'*?"
The drug’s potentially favorable impact on cognition may
be related to the increase in dopamine release in the pre-
frontal cortex and hippocampus that has been associated
with a low dose in animal studies.'® Few studies have in-
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vestigated the cognitive-enhancing effects of aripipra-
zole; most have been open-label studies' " and two used
a double-blind controlled design.22’23) Moreover, the re-
sults of the previous studies were inconsistent. Thus, we
investigated the efficacy of aripiprazole using an ad-
junctive and switching strategy in the same subjects. We
hypothesized that switching to aripiprazole following ad-
junctive therapy would improve cognitive impairment
and diminish the risk of side effects associated with risper-
idone by optimizing D, and 5-HT) A receptor activity.

A two-phase study was undertaken to test this hypo-
thesis. The first phase was a 12-week controlled, pro-
spective, double-blind study to investigate the efficacy
and safety of aripiprazole versus placebo as an adjunct to
a stable regimen of risperidone in patients with schizo-
phrenia. The second phase was a 12-week open-label pro-
spective study in which patients who switched to aripipra-
zole were compared with those who received a placebo in
terms of the stability of their symptoms and the safety of
the treatment.

METHODS

Subjects

Inpatients from the psychiatric wards of Busan Paik,
Dongnae, and Dongseo Hospitals in Korea were enrolled
in the present study. Informed consent was obtained from
all participants, and the protocol was approved by the
Institutional Review Board of Inje University Busan Paik
Hospital. All patients met the Diagnostic and Statistical
Manual of Mental Disorders-fourth edition, text re-
vision™” diagnostic criteria for schizophrenia and had
been stabilized on their current dose of risperidone (3-6
mg/day) for a minimum of 3 months prior to enrollment in
the study. Patients who had any medical problem or took
any medication that affected cognitive performance were
excluded. Antiparkinsonian drugs, anticholinergics, and
benzodiazepines were permitted if the dose did not change
during the 24-week study period.

Study Design

Following baseline evaluations of the severity of psy-
chiatric symptoms and cognitive impairment, 35 subjects
were enrolled in a 12-week, double-blind, parallel trial of
aripiprazole adjunctive treatment. Upon entry into the
double-blind, dual-therapy phase, patients receiving a sta-
ble dose of risperidone (3-6 mg/day) were randomly as-
signed to either adjunctive aripiprazole (10 mg/day) or
placeboinal : 1 ratio for 12 weeks. At the end of the first

12 weeks, subjects in the aripiprazole group received a
flexible dose of aripiprazole and tapered risperidone, and
the placebo group received their current risperidone dose
without placebo for an additional 12 weeks. The Positive
and Negative Syndrome Scale (PANSS)* was admini-
stered at 12 and 24 weeks after the baseline evaluation to
assess changes in the severity of psychiatric symptoms. A
cognitive assessment battery was used in the same manner
to assess changes in several domains of cognitive function
after adjunctive treatment with aripiprazole. Subjects
were encouraged to report adverse events after admin-
istration of aripiprazole, and a simple adverse-events
checklist was also used.

Assessment

The PANSS was used to assess the severity of psychi-
atric symptoms. Furthermore, scores on the Extrapyra-
midal Symptom Rating Scale (ESRS)*® were assessed at
baseline, week 12, and week 24. Several neuropsycholo-
gical tests were administered together as a cognitive as-
sessment battery to evaluate changes in several domains
of cognitive function. The cognitive assessment battery
included the following measures of attention, auditory and
visual memory, and executive function: Hopkin's Verbal
Learning Test (HVLT); the Rey Visual Learning Test;
Digit Span Forward and Backward Test; Digit Symbol
Substitution Test, Stroop Test; Trail-Making Tests Part A
and B; Verbal Fluency Test (VFT); and Boston Naming
Test. The HVLT tests immediate memory span, new learn-
ing, susceptibility to interference, and delayed recall. The
Trail-Making Test Part A tests visuomotor speed and the
ability to set shift. The VFT measures verbal productivity
and the intactness of the lexical system. The present study
used the category fluency test. Levels of serum prolactin
were measured at baseline and at weeks 1, 2, and 24.

Safety assessments included recording of adverse events,
physical examination, measurement of vital signs, and
laboratory tests at baseline and at weeks 12 and 24.

Statistical Analysis

Baseline comparisons between the two groups were
performed using the Mann-Whitney U-test for continuous
variables and the chi-square test for categorical variables.
Comparative efficacy was analyzed using the Mann-
Whitney U-test to examine differences over time (baseline
and week 12; baseline and week 24) in clinical and cogni-
tive performance. Changes in serum prolactin levels
(baseline, week 1, and week 2; baseline and week 24) were
assessed using repeated-measures analysis of variance
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Fig. 1. Pafient disposition through-
out the study.

(ANOVA) and the Mann-Whitney U-test, respectively.
For missing data, the last-observation-carried-forward
(LOCF) analysis was used. All statistical tests were con-
ducted using the PASW Statistics version 18.0 for
Windows (IBM Co., Armonk, NY, USA), and the results
are expressed as meantstandard error. All tests were
two-tailed, and p-values <0.05 were deemed statistically
significant.

RESULTS

Demographics

The 35 subjects enrolled in the study and were ran-
domly assigned to the aripiprazole (n=17) or placebo
(n=18) group. Of these, 29 completed the entire protocol
and experienced no significant adverse events. Reasons
for discontinuing the study were loss to follow-up (two pa-
tients in the aripiprazole and one patient in the placebo
group) and aggravation of symptoms (two patients in the
aripiprazole and one patient in the placebo group; Fig. 1).
Patient demographic and clinical data are shown in Table
1. No significant differences in demographic or clinical
characteristics were found between aripiprazole and pla-
cebo groups. The mean dose of aripiprazole in the aripi-
prazole group at week 24 was 12.35 mg/day.

Effect of Adjunctive Treatment and Switching to
Aripiprazole on Impaired Cognitive Function

We found no statistically significant between-group
differences in the cognitive function tests between base-
line and week 12 and baseline and week 24 (Table 2).

Effect of Adjunctive Treatment and Switching to
Aripiprazole on Psychiatric Symptoms
The aripiprazole and placebo groups did not differ sig-

Table 1. Baseline demographic and clinical data of the subjects

Group (n=35)

Characteristic Placebo Aripiprazole p value
(n=18) (n=17)
Age (year) 50.50 (2.87) 51.00 (2.32) 0.961
Gender (male, %) 7222 76.47 0.774
Dose of risperidone 3.00 (0.30) 3.00 (0.37) 0.424
(mg)
Duration of illness 20.00 (1.98) 20.00 (1.70) 0.732
(yean
PANSS 55.50 (3.04) 64.00 (3.76) 0.613
Positive 12.00 (0.67) 13.00 (1.20) 0.318
Negative 15.00 (1.10) 18.00 (1.27) 0.303
General 27.50 (1.63) 27.00 (1.63) 0.708
ESRS 4.50 (2.37) 16.00 (2.85) 0.153
Cognifive function
HVLT-Im 14.00 (1.70) 14.00 (1.70) 0.883
HVLT-De 4.50 (0.65) 3.00 (0.75) 0.503
HVLT-Re 7.00 (0.78) 7.00 (0.87) 0.613
Rey 21.50 (1.71) 23.5 (1.15) 0.351
Rey-Re 3.25 (0.81) 3.50 (1.02) 0.184
Rey-De 3.75 (0.89) 3.5 (0.93) 0.909
Rey-Reco 6.00 (0.69) 5.00 (0.86) 0.732
DigitSpan-F 6.00 (0.46) 6.00 (1.10) 0.757
DigitSpan-B 3.00 (0.41) 3.00 (0.61) 0.503
Stroop-L 112.00 (6.33) 112.00 (7.02) 0.503
Stroop-C 60.50 (8.48) 60.00 (7.88) 0.909
Trail-A 24,00 (0.00) 24.00 (0.00) 0.999
Trail-B 24,00 (1.55) 24.00 (2.26) 0.152
DSST 22,00 (3.91) 26.00 (3.64) 0.757
Verbal 12.00 (0.94) 13.00 (1.07) 0.909
Naming 44,50 (2.51) 49.00 (2.19) 0.245
Prolactin (ng/ml) 44.34 (8.14) 28.60 (10.98)  0.306

Values are presented as median (standard error).

Data were analyzed using the Mann-Whitney test for contfinuous
variables and chi-square analysis for categorical variables.
PANSS, Positive and Negative Syndrome Scale; ESRS, Extrapy-
ramidal Symptom Rating Scale; HVLT-Im, Hopkins verbal learning
test free recall (immediately); HVLT-De, Hopkins verbal learning
test delayed recall: HVLT-Re, Hopkins verbal learning test
recognition; Rey, Rey copy; Rey-Re, Rey immediate recall;
Rey-De, Rey delayed recdall; Rey-Reco, Rey delayed recognition;
DigitSpan-F, digit span forward; DigitSpan-B, digit span back-
ward; Stroop-L, Stroop C-W form letter; Stroop-C, Stroop C-W
form color; Trail-A, frail making test part A; Trail-B, frail making fest
part B; DSST, digit symbol substitution test; Verbal, word fluency;
Naming, Korean version of Boston naming test.



Effect of Aripiprazole on Cognitive Function in Patients with Schizophrenia 63

nificantly in terms of changes in total PANSS scores.
However, we observed a statistically significant differ-
ence in the negative symptoms subscale scores in both

Table 2. Comparison of the results of cognifive function tests

Baseline - Week 12 Baseline - Week 24

[tem
F p value F p value
HVLT-Im 1.237 0.274 1.541 0.223
HVLT-De 0.554 0.462 1.177 0.286
HVLT-Re 1.633 0.210 0.158 0.693
Rey 0.057 0.813 1.914 0.176
Rey-Re 0.004 0.950 2.877 0.099
Rey-De 1.368 0.251 0.007 0.932
Rey-Reco 1.293 0.264 0.595 0.446
DigitSpan-F 0.450 0.507 0.924 0.343
DigitSpan-B 0.035 0.852 0.000 0.989
Stroop-L 1.832 0.185 0.024 0.878
Lerr 1171 0.287 1.147 0.292
Stroop-C 2725 0.108 3.626 0.066
Cerr 2.306 0.138 3.632 0.065
Trail-A 1.061 0.311 - 0.999
Trail-B 2.660 0.112 0.418 0.522
DSST 0.010 0.922 0.987 0.328
Verbal 1.060 0.311 2.052 0.161
Naming 0.169 0.684 0.937 0.340

Data were analyzed using repeated measures analysis of vari-
ance.

HVLT-Im, Hopkins verbal learning test free recall (immediately);
HVLT-De, Hopkins verbal learning test delayed recall; HVLT-Re,
Hopkins verbal learning test recognition; Rey, Rey copy. Rey-Re,
Rey immediate recall; Rey-De, Rey delayed recall; Rey-Reco, Rey
delayed recognition; DigitSpan-F, digit span forward; DigitSpan-B,
digit span backward; Stroop-L, Stroop C-W form letter; Stroop-C,
Stroop C-W form color; Trail-A, frail making test part A; Trail-B, trail
making fest part B; DSST, digit symbol substitution test; Verbal,
word fluency; Naming, Korean version of Boston naming tfest.

phases of the study (p<0.05; Table 3).

Effect of Adjunctive Treatment and Switching to
Aripiprazole on Serum Prolactin

Serum prolactin levels decreased significantly over 24
weeks in the aripiprazole group (baseline, 40.18+10.98
ng/ml; 24 weeks, 20.35+13.81 ng/ml; p<0.001). In con-
trast, the mean serum prolactin levels did not change sig-
nificantly in the placebo group (baseline, 50.40+8.14
ng/ml; 24 weeks, 45.07+7.23 ng/ml; p=0.34). It is note-
worthy that the serum prolactin levels in the aripiprazole
group decreased significantly within the first week of
treatment (p<0.05). The repeated-measures ANOVA of
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Fig. 2. Mean change from baseline to week 24 in serum prolactin
levels.
*p<0.05, Tp<0.001.

Table 3. Repeated measures ANOVA comparing placebo and aripiprazole group in serum prolactin levels

Between-group differences (group effect)

Within-group differences (fime effect)

Groupxtime interaction

F da.f. p value F da.f. p value F d.f. p value
2.59 1 0.12 4.85 0.01 9.25 2 0.00
ANOVA, analysis of variance; d.f., degree of freedom.
Table 4. Results of assessment of psychopathology and side-effects parameters
Itfems Baseline Week 12 Week 24
Placebo (n=18) PANSS total 56.72 (3.04) 53.78 (3.04) 53.61 (3.09)
Positive 12.50 (0.67) 12.33 (0.70) 12.44 (0.76)
Negative 156.39 (1.10) 15.17 (1.08) 156.39 (1.09)
General 28.83 (1.63) 26.83 (1.61) 26.33 (1.60)
ESRS 9.28 (2.37) 8.67 (2.29) 8.22 (2.13)
Aripiprazole (n=17) PANSS total 59.53 (3.76) 54.00 (2.92) 52.47 (3.44)
Positive 14.47 (1.20) 12.47 (0.88) 12.65 (0.93)
Negative 17.24 (1.27) 14.71 (0.97) 14.71 (1.25)
General 26.24 (1.45) 25.12 (1.50) 25.12 (1.66)
ESRS 14.53 (2.85) 8.53 (2.36) 7.00 (1.84)

Values are presented as mean (standard error).

PANSS. Postive and Negative Syndrome Scale; ESRS, Extrpyramidal Syndrome Rating Scale.
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the log-transformed serum prolactin levels revealed sig-
nificant changes in prolactin levels in the aripiprazole
group during the trial period (»p<0.05; Table 3). Moreover,
the between-group difference in serum prolactin level
from baseline to endpoint (week 24) was significant
(»<0.05; Fig. 2).

Effect of Adjunctive Treatment and Switching on EPS

No change in the dose or frequency of anticholinergic
drugs occurred during the study period. We found be-
tween-group differences in ESRS scores in both phases of
the study (p<0.05). In the aripiprazole group, the mean
ESRS score at baseline decreased during the first phase
and remained stable to the study endpoint (Table 4).

Adverse Events Associated with the Adjunctive
Treatment and Switch to Aripiprazole

Three subjects dropped out of the study because of
symptom aggravation (two patients in the aripiprazole
group and one patient in the placebo group). With the ex-
ception of those three subjects, no serious adverse events
caused a subject to withdraw from the study. About 70%
of subjects reported no treatment-emergent adverse
events following the addition of aripiprazole to their regi-
men, and the rest reported only mild and tolerable adverse
events. Three patients in the aripiprazole group com-
plained of an upper respiratory tract infection (URI),
URI-like symptoms, irritability, and headache. Four pa-
tients in the placebo group complained of URI-like symp-
toms.

DISCUSSION

In the present multicenter, randomized, double-blind,
placebo-controlled, open-label trial, adjunctive treatment
and switching were not associated with improvement in
the cognitive impairments exerperienced by patients with
schizophrenia receiving a stable dose of risperidone.
Furthermore, with the exception of negative symptoms,
adjunctive aripiprazole was not associated with a change
in schizophrenia symptoms. Switching to aripiprazole and
adjunctive strategies significantly reduced risperidone-in-
duced EPS. This result may be attributable to the unique
properties of aripiprazole that enable stabilization of the
dopamine system via competition with risperidone.

Importantly, adjunctive aripiprazole reversed hyper-
prolactinemia induced by risperidone within 1 week. This
finding supports the previously postulated role for aripi-
prazole in alleviating antipsychotic-induced hyperprolac-

tinemia.”*"” To our knowledge, the present study is first
report of adjunctive aripiprazole decreasing risperido-
ne-induced serum prolactin levels within 1 week of
administration. Previous studies have shown changes in
prolactin levels after 2 weeks.””?"> Byerly et al®® re-
ported a decrease in prolactin 1 week after aripiprazole ad-
ministration; however, their strategy of simultaneously ta-
pering the concomitant antipsychotics and administering
aripiprazole may have contributed to the decrease in se-
rum prolactin levels. A low dose of aripiprazole, such as
10 mg/day, can reduce prolactin levels without adverse
effects. Mace and Taylorm reported that aripiprazole ex-
hibited the highest affinity for the D, receptors at 10
mg/day.

Aripiprazole has a higher affinity for D, receptors than
does risperidone.zz) Adjunctive treatment with aripipra-
zole in patients receiving risperidone may optimize
D,-receptor activity and, hence, diminish the risk of EPS
associated with risperidone. Furthermore, adjunctive
treatment decreases the elevation in prolactin levels re-
sulting from the high D»-receptor occupancy by the full
antagonist.zz)

There are several possible explanations for why our
study failed to show a beneficial effect of aripiprazole on
the cognitive impairment of patients with chronic schizo-
phrenia. First, the patients in our trial were hospitalized
and had had a long duration of illness. Second, our sample
size was small. Despite the stabilizing dose of risperidone,
most of our subjects had prolonged hospital stays and a
mean duration of illness of approximately 17 years.

Several observational studies have shown that aripipra-
zole improves cognitive impairment in patients with
schizophrenia.”'m However, few pragmatic randomized
trials have investigated the clinical effect of aripiprazole
on cognitive impairment in schizophrenia. Two such stud-
ies stand out. In a study by Kane and colleagues,zz) 323
outpatients randomly received aripiprazole or placebo as
an adjunct to a stable regimen of quetiapine or risperidone.
This double-blind comparison did not reveal improve-
ment in psychiatric symptoms, including cognitive im-
pairment, after 16 weeks of treatment with aripiprazole.
Benefits in terms of decreased prolactin or triglycerides
were weighed against the risk of metabolic problems.
However, Kane et al.” did not report on the duration of
illness of their subjects. Yasui-Furukori ef al 2 conducted
a 12-week double-blind trial in which 36 outpatients with
schizophrenia who were receiving risperidone or olanza-
pine were randomly treated with aripiprazole or placebo.
Despite a worsening in some domains of cognitive func-
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tion, adjunctive aripiprazole treatment improved motor
speed. Although no statistically significant between-
group differences in illness duration were observed, the
average illness duration of the aripiprazole group was
about 7 years.

Overall, the observational studies have shown that ari-
piprazole improved cognitive function in patients with
schizophrenia. However, the majority of subjects in these
studies were first-episode patients or their duration of ill-
ness did not exceed 10 years. Furthermore, the subjects in
the majority of studies that reported positive findings were
outpatients. Chronic patients with schizophrenia present
with more generalized cognitive decline than do first-epi-
sode patients, and cognitive function declines over the
course of the illness.”>”* The 24-week study period in the
present study may not have been long enough to reveal an
effect of aripiprazole on the cognitive impairment of pa-
tients with schizophrenia. Negative symptoms signifi-
cantly influence and predict cognitive function in schizo-
phrenia.zo) In the present study, negative symptoms im-
proved after adjunctive treatment with or switch to
aripiprazole. This finding suggests that additional rando-
mized, long-term studies with a large sample would be
useful for determining the role of aripiprazole in the man-
agement of cognitive impairment in patients with schi-
zophrenia.

The present study had two phases: a 12-week double-
blind, placebo-controlled, randomized phase that eval-
uated the effect of administering aripiprazole as an adjunct
to risperidone, and a 12-week open-label phase to confirm
the stability and long-term efficacy of the switch to aripi-
prazole after 12 weeks of combination treatment. Despite
a negative finding on the primary outcome measure, we
propose that switching after combining two atypical anti-
psychotics with different properties is a potential treat-
ment strategy for schizophrenia characterized by intract-
able, disabling problems.

Despite its use of a rigorous design, which included a
double-blind, placebo-controlled, randomized, and open-la-
bel follow-up approach, the present study has several
limitations. First, the number of subjects was small (n=35).
Second, few female subjects were included in the study
(four in the aripiprazole group and five in the placebo
group), and we did not distinguish between males and fe-
males in the data analysis. However, a separate reanalysis
of data from only female subjects revealed no statistically
significant differences between aripiprazole and placebo
groups. This negative finding may be the result of the
small sample size. Fourth, methodological differences be-

tween the second phase of our study and previous ad-
junctive aripiprazole studies prohibit direct comparisons.
Finally, it is recommended that plasma concentrations of
risperidone or aripiprazole be checked to monitor drug
interactions.>

In conclusion, administering aripiprazole as an adjunct
to risperidone and subsequently switching to aripiprazole
did not significantly improve the cognitive function of pa-
tients with schizophrenia. However, adjunctive aripipra-
zole therapy was generally well tolerated and may be ben-
eficial for reducing negative symptoms, partially by de-
creasing extrapyramidal side effects, and for reducing hy-
perprolactinemia induced by previous antipsychotic drugs.
Further studies to evaluate the efficacy of adjunctive aripi-
prazole therapy are warranted.
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