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Background: Aripiprazole is an investigational
agent for treating schizophrenia that has a novel
pharmacologic profile. The present study investi-
gated the efficacy, safety, and‘tolerability of
aripiprazole and haloperidol compared with
placebo.

Method: A 4-week, double-blind, randemized
study, conducted at 36 U.S. centers/between-July
1997 and June 1998, compared aripiprazole (15
mg/day, 30 mg/day) to placebo, with haloperidol
(10 mg/day) as an active control. Fixed doses of
each agent were administered from day 1 through-
out the study. A total of 414 patients with a primary
DSM-1V diagnosis of schizophrenia or schizoaffec-
tive disorder were randomized. Efficacy measures
included the Positive and Negative Syndrome Scale
(PANSS) total, PANSS positive, PANSS negative,
PANSS-derived Brief Psychiatric Rating Scale
(BPRS) core, Clinical Global Impressions (CGI)-
Severity of Illness, and mean CGI-Improvement
scores. Safety and tolerability evaluations included
extrapyramidal symptoms (EPS), weight gain,
serum prolactin level, and QTc interval.

Results: Both doses of aripiprazole and halo-
peridol, 10 mg, produced statistically significant
(p = .05) improvements from baseline in PANSS
total, PANSS positive, PANSS-derived BPRS core,
and CGI-Severity scores and significantly lower
CGI-Improvement scores at endpoint, compared
with placebo. Aripiprazole, 15 mg, and haloperidol,
10 mg, significantly improved PANSS negative
score compared with placebo. Both aripiprazole
doses and haloperidol separated from placebo for
PANSS total scores at week 2. Unlike haloperidol,
aripiprazole was not associated with significant EPS
or prolactin elevation at endpoint compared with
placebo. There were no statistically significant dif-
ferences in mean changes in body weight across
the treatment groups versus placebo, and no patients
receiving aripiprazole experienced clinically signifi-
cant increases in QTc interval.

Conclusion: Aripiprazole, effective against
positive and negative symptoms, is a safe and well-
tolerated potential treatment for schizophrenia and
schizoaffective disorder.
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Shizophrenia is among the most serious of mental ill-
esses; it causes great distress to patients and their
families and has a considerable social and economic im-
pact. Globally, it affects approximately 1% of the popula-
tion“and‘is/a major cause of disability."” In the United
States, alone,“where schizophrenia affects more than ap-
proximately 2.5-million people, it costs an estimated $40
billion a year/including lost productivity.

Antipsychoti¢ medication is the main therapeutic inter-
vention for schizophrenia. Although the pathophysiology
of the disease has yet to be-clearly defined, antipsychotic
drug development has beenheayily influenced by the
dopamine hypothesis,” which statés that dopamine over-
activity in the brain is responsible'for,the disease. Evi-
dence for this hypothesis includes the capacity of antipsy-
chotic drugs to block dopamine receptorsdin*vivo* and in
vitro.” In addition, the clinical efficacy of dntipsychotic
drugs is highly correlated with their ability to block dopa-
mine D, receptors.®’

The early agents for the treatment of psychosis, the
“typical” antipsychotics, were breakthrough therapies for
the positive symptoms of schizophrenia but were less
effective in treating the negative symptoms of the disease.
In addition, the D, receptor antagonism of these drugs
produced unwanted side effects, such as extrapyramidal
symptoms (EPS) and hyperprolactinemia.®

The “atypical” antipsychotics, introduced in the mid-
1990s, combined D, blockade with antagonism of seroto-
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nin 5-HT,, receptors and produced significantly less EPS
and hyperprolactinemia than the typical antipsychotics.
However, different side effects have been seen with indi-
vidual agents, including weight gain and somnolence, that
can decrease compliance and persistency,”'’ leading to an
increased risk of relapse. Thus, there is still an unmet need
for novel antipsychotic drugs that are better tolerated
than earlier typical agents and currently available atypical
medications. In addition, enhanced overall efficacy
against the positive symptoms, negative symptoms, and
cognitive dysfunction of schizophrenia remains an unmet
medical need.

In attempts to-meet these unmet needs, researchers have
explored the possibility,of using dopamine D, partial ago-
nists for the treatment of schizophrenia.''™"* The partial
dopamine D, receptor agonist (—)-3-(3-hydroxyphenyl)-N-
n-propylpiperidine (-3-PPP; préclamol) is perhaps the
best studied of these agents. In‘a’recent clinical study,"
preclamol, 300 mg b.i.d., decreased the positive and nega-
tive symptoms of schizophrenia relative to.placebo. How-
ever, these antipsychotic actions were not sustained for
longer than 1 week.

Aripiprazole is a novel agent with a uniquepharmaco-
logic profile that acts as a potent partial agonist‘at dopa-
mine D, receptors, a partial agonist at serotonin *5-HT} .
receptors, and an antagonist at 5-HT, , receptors.'**$ It has
been suggested that dopamine partial agonists may be
capable of stabilizing the dopaminergic system without
inducing the hypodopaminergia that limits the tolerability
of currently available antipsychotics.'"" Aripiprazole
acts as a functional antagonist at D, receptors under
hyperdopaminergic conditions, but exhibits functional
agonist properties under hypodopaminergic conditions.
In an animal model of dopaminergic hyperactivity,
aripiprazole blocked apomorphine-induced stereotypy in
a dose-dependent manner, comparable to the action of
haloperidol, a D, antagonist.”’ In contrast, in an animal
model of dopaminergic hypoactivity, aripiprazole dose-
dependently attenuated reserpine-induced dopa accumu-
lation via stimulation of presynaptic D, receptors,” and
this effect was reversed by haloperidol. Dopamine partial
agonist effects of aripiprazole were also observed in a
study in which aripiprazole inhibited spontaneous prolac-
tin release from rat pituitary slices; this inhibition was less
than that produced by the dopamine agonist talipexole
and was completely antagonized by haloperidol.?' This
pharmacodynamic profile is consistent with dopamine
partial agonist activity at D, dopamine receptors, which is
believed to result in stabilization of the dopamine system.

In addition to dopamine D, partial agonism, aripipra-
zole acts as a partial agonist at some 5-HT receptor sub-
types and as an antagonist at others. At 5-HT, receptors,
aripiprazole is a partial agonist.”” The clinical relevance
of aripiprazole’s partial agonism at 5-HT,, receptors
warrants further investigation; 5-HT,, partial agonists
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such as buspirone are known to have anxiolytic efficacy®
and have been shown to reduce stress-induced psychoso-
cial deficits in patients with chronic schizophrenia.”***
Putative relationships have also been postulated between
5-HT,, agonism and improvement in depression, cogni-
tion, and negative symptoms.* Preclinical studies have
also demonstrated that aripiprazole is an antagonist at
5-HT,, receptors.'® Antagonism at 5-HT,, receptors may
confer a favorable effect on negative symptoms>~>’ and
have an association with low EPS liability.®

In combination, the above studies suggest that ari-
piprazole may function as a dopamine-serotonin system
stabilizer, an agent that acts as a functional antagonist or
functional agonist at dopamine and serotonin receptors
depending on the level of the relevant neurotransmitter in
the immediate environment. The activity of aripiprazole
at dopamine and serotonin receptors suggests that the
drug may have overall efficacy against the symptoms
of schizophrenia, including both positive and negative
symptoms, with a low risk of side effects. Placebo-
controlled trials are necessary to determine whether these
potential benefits are translated into quantifiable clinical
effects.

This multicenter, randomized, double-blind, placebo-
controlled study was conducted to evaluate the efficacy
and safety of 2 doses of aripiprazole (15 mg and 30 mg
per day) and haloperidol (10 mg per day) for the treatment
of patients with acute relapse of schizophrenia or schizo-
affective disorder.

METHOD

Inclusion criteria required that participants were males
and nonpregnant, nonlactating females using suitable
contraceptive measures, aged 18 to 65 years, with a pri-
mary diagnosis.of schizophrenia or schizoaffective disor-
der (DSM-IV criteria), who were hospitalized for an acute
relapse (DSM-1V). The diagnostic evaluation included
the following: psychiatric evaluation (DSM-IV diagnosis
of schizophrenia or schizoaffective disorder, acute re-
lapse, history of the disease, and history of response to
treatment), a general clinical evaluation (including medi-
cal history, physical examination, and curreént symptoms),
medication history during past week, Positive and Nega-
tive Syndrome Scale (PANSS)® and Clinical Global Im-
pressions (CGI) scale® scores, demographics, as well as
vital signs, body weight, electrocardiogram (ECG), and
laboratory tests. Patients taking a long-acting antipsy-
chotic underwent an appropriate washout period (time re-
quired for 1 cycle of treatment plus 1 week), unless they
were deemed clinically deteriorating in the investigator’s
judgment, in which case they could be enrolled within
less than the specified time period. Results of serum
chemistry analysis at screening were reviewed before
randomly assigning these patients to study medication. In
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addition, patients were to have a PANSS total score of at
least 60 and scores of at least 4 (moderate) on any 2 of the
items on the psychotic items subscale (hallucination, de-
lusion, conceptual disorganization, and suspiciousness).
They also had to meet the following requirements for
prior responsiveness to antipsychotic medication, that is:
previously diagnosed with schizophrenia or schizoaf-
fective disorder, not refractory to antipsychotics and had
improvement produced by an antipsychotic agent other
than clozapine, and had been an outpatient for at least one
3-month period during the past year.

Patients werg“excluded from the study if they had a
psychiatric disorder-other than schizophrenia or schizoaf-
fective disorder, a history of violence, a history of suicidal
attempts or serious suicidal ideation, a clinically signifi-
cant neurologic abnormality other than tardive dyskinesia
or EPS, psychoactive drug.abuse or dependence, drug or
alcohol abuse, or treatment with an investigational drug
within 4 weeks prior to the washout phase. Patients were
also excluded if they had any other acute or unstable
medical condition. After complete description of the
study to the subjects, written informed consentwas ob-
tained, and cosigned by their next of kin or caregiver if
required by the local institutional review board.

This randomized, double-blind, placebo-controlled,
parallel-group, 4-week study was conducted at 36/centers
in the United States between July 1997 and June 1998.
Patients were screened for inclusion into the study at the
initial visit and then underwent a minimum 5-day placebo
washout period starting within 1 week of the screening
visit. Additionally, at screening the following data were
collected: age at first episode, number of previous hospi-
talizations, and prior antipsychotic use. Investigators had
access to the medical history of the patients at the screen-
ing. After washout, patients were evaluated for entry into
the treatment period of the study. Patients were included if
their PANSS total score still met the inclusion criteria and
they did not have any of the following: diagnosis with a
psychiatric disorder other than schizophrenia or schizo-
affective disorder during the washout period, a clinically
significant abnormal laboratory value, or any acute or un-
stable medical condition.

Patients were randomly assigned to 1 of 4 treatment
groups: 15 mg of aripiprazole once daily; 30 mg of
aripiprazole once daily; 10 mg of haloperidol once daily;
or placebo. Treatments were given orally after breakfast,
and patients were treated for 4 weeks. Doses of aripipra-
zole and haloperidol were fixed throughout the study.
Patients were hospitalized for the entire duration of the
study (washout period and double-blind treatment).

Treatment efficacy was assessed using the PANSS and
CGI scale. The PANSS evaluation included the total score
(30 items), the positive subscale (7 items), and the nega-
tive subscale (7 items). Symptom severity was rated using
a 7-point scale. The CGI consisted of two 7-point scales:
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Severity of Illness scale (CGI-S) and Global Improvement
scale (CGI-I). For each patient, the same rater conducted
the assessment throughout the study and was blinded to the
patient’s treatment. To ensure interrater reliability, specific
procedures were used. Rater training was conducted at the
investigator meeting by an experienced trainer and via
videotape(s) for study center staff not present at the meet-
ing. The PANSS training session included viewing actual
patient interviews, discussion of the cases, and scoring
by the designated raters from participant study centers.
Rating forms were collected and analyzed by the PANSS
trainer. Each attendee’s rating score was then compared
with the overall consensus score of the group. All raters
were required to successfully complete rater training and
be approved by the sponsor prior to rating patients. Effi-
cacy assessments were performed at screening, at the end
of the placebo washout period (baseline), and the end of
each week of treatment (days 7, 14, 21, and 28). Primary
efficacy variables were mean change from baseline to
week 4 in PANSS total, PANSS positive subscale, and
CGI-S scores. Other efficacy variables evaluated included
mean change from baseline in PANSS negative subscale
and PANSS-derived Brief Psychiatric Rating Scale (BPRS)
core scores, mean CGI-I score, and responder rates (pa-
tients with a CGI-I score of 1 or 2 or a = 30% decrease from
baseline in PANSS total score were considered respond-
ers). Adverse events were monitored at the end of the
placebo washout period (baseline) and weekly throughout
the study. Investigators graded the intensity of any adverse
events.and assessed their likely relationship to the study
medication. The status and intensity of previously reported
adverse events were also evaluated at each weekly as-
sessment,

EPS were evaluated at baseline and weekly throughout
the study using the Simpson-Angus Scale,*® Barnes Aka-
thisia Scale,’" and the’Abnormal Involuntary Movement
Scale (AIMS).*

Vital signs were monitored at screening, baseline, and
on days 14 and 28. Additional measurements were also
made on days 1 to 5 of treatment, both before dosing and 4
to 6 hours after dosing. Twelve-lead ECGs, blood samples,
and urinalysis were assessed at screening, baseline (blood
sample collection only), and on days 14 and.28.

Use of psychotropic agents (other than” the study
medication) was prohibited throughout the washout and
treatment periods of the study, except for lorazepam for
anxiety or insomnia. Lorazepam, administered intramus-
cularly, was also permitted for emerging agitation. Benz-
tropine treatment was allowed for EPS, if judged nec-
essary by the investigator. The dose was limited to a
maximum of 6 mg per day, and was only permitted during
the treatment phase of the study.

Analysis of efficacy parameters was performed on an
intent-to-treat (ITT) basis using data obtained from each
patient’s last visit (i.e., last observation carried forward
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Table 1. Baseline Demographic Characteristics, Including Efficacy and Safety Parameters (all patients)*

Placebo Aripiprazole, 15 mg Aripiprazole, 30 mg Haloperidol, 10 mg Total
Characteristic (N =106) (N =102) (N =102) (N'=104) (N=414)
Male/female (N) 74/32 76/26 70/32 68/36 288/126
Age, mean = SE, y 38.5+0.9 37.8 1.0 393+1.0 38.9+0.9 38.6 0.5
Body weight, mean =+ SE, kg 833 2.1 853 +2.2 87.8 2.4 84.8 2.0 853+ 1.1
Serum prolactin level,” 11.2 12.4 12.3 15.7 12.9
mean, ng/mL
Patients with schizophrenia/ 75/31 74/28 72/30 61/43 282/132
schizoaffective disorder (N)
Age at first episode, 22.5£0.7 21.8 0.8 22.1+0.7 229+0.7 22304
mean = SE, y
PANSS total score, 1002+ 1.6 98.5 1.7 99.0 1.9 99.3 = 1.7 99.3£0.9
mean + SE
PANSS 25.0+0.5 24.8 +0.5 245 +0.5 252 +0.5 249 +0.3
positive subscale
score, mean + SE
PANSS 25.8 0.6 25.1 0.6 25.5+0.6 25.6 0.7 25503
negative subscale
score, mean + SE
CGI-Severity of 4.9+0.1 49+0.1 48 +0.1 4.8 +0.1 49+0.0
Illness score, mean + SE
No. of previous LT =15 84=x13 10.8 = 1.8 9.8x14 10.0 = 0.8
hospitalizations, mean + SE
Prior antipsychotics used, %
Olanzapine 30 35 29 32
Risperidone 21 20 23 35
Haloperidol 26 25 28 23
Other typical 44 40 33 40
Other atypical 6 9 7 10

#Abbreviations: CGI = Clinical Global Impressions, PANSS = Positive and Negative Syndrome Scale.
The mean serum prolactin level was calculated for each group based on the following numbers of patients: placebo, N = 96; aripiprazole, 15 mg,
N =90; aripiprazole, 30 mg, N = 89; haloperidol, 10 mg, N.=95; and'total, N = 370.

Table 2. Discontinuation Rates in Patients Randomly Assigned'to Treatment

Placebo Aripiprazole, 15 mg Aripiprazole, 30 mg Haloperidol, 10 mg Total
(N =106) (N =102) (N =102) (N =104) (N=414)
Variable N % N % N. % N % N %
Completed study 58 55 68 67 60 (59 62 60 248 60
Discontinued 48 45 34 33 42 41 42 40 166 40
Reasons for discontinuation
Adverse event 17 16 9 9 8 8 11 11 45 11
Withdrew consent 13 12 19 19 16 “16 24 23 72 17
Insufficient clinical response 15 14 5 5 15 15 6 6 41 10
Other reasons* 3 3 1 1 3 1 1 8 2
“Includes patients who were lost to follow-up, noncompliant, or met withdrawal criteria.
[LOCEF] analysis at week 4). The ITT population consisted RESULTS
of all patients with at least 1 baseline and postbaseline
evaluation. Treatment comparisons were aripiprazole 30 Patients

mg versus placebo, aripiprazole 15 mg versus placebo, and
haloperidol versus placebo. Primary efficacy parameters
were evaluated by analysis of covariance (ANCOVA)
adjusting for baseline values and study center.

Other efficacy variables were analyzed in the same
manner as primary efficacy variables, with the exception
of CGI-I and responder analysis, which used the Cochran-
Mantel-Haenszel test stratified by center.

Analyses of EPS scales, prolactin level, body weight,
and QTc interval were performed using ANCOVA.

Statistical significance versus placebo was reached if
the p value was less than or equal to .05.
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Of the 502 patients enrolled at baseline, 414 were ran-
domly assigned to double-blind treatment. Baseline char-
acteristics for randomized patients are listed in Table 1.
Of the 414 randomized patients, 248 completed the 4-
week study period. Reasons for discontinuation are given
in Table 2.

Efficacy Results

Both doses of aripiprazole produced significant im-
provements compared with placebo in the following mea-
sures: PANSS total score, PANSS positive subscale score,
CGI-S score, CGI-I score, and PANSS-derived BPRS

J Clin Psychiatry 63:9, September 2002
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Table 3. Efficacy Results (last-observation-carried forward [LOCF] analysis)*

Aripiprazole, p Value Aripiprazole, p Value Haloperidol, p Value
Measure Placebo 15 mg vs Placebo 30 mg vs Placebo 10 mg vs Placebo
PANSS total® -2.9 -15.5 <.001 -11.4 .009 -13.8 .001
PANSS -0.6 —4.2 <.001 -3.8 .001 —4.4 <.001
positive®
PANSS -1.2 -3.6 .006 2.3 213 -2.9 .043
negative®
PANSS-derived -1.1 -3.1 .001 -3.0 .001 -3.5 <.001
BPRS core®
CGI-Severity” 0.1 0.6 <.001 0.4 .019 0.5 .002
CGI-Improvement® 43 3.5 <.001 3.8 .016 3.7 .002
Responderrate, % 17 35 .002 28 .050 26 .089

“Abbreviations:-BPRS = Brief Psychiatric Rating Scale, CGI = Clinical Global Impressions, PANSS = Positive and Negative Syndrome

Scale.
®Mean change in-values from baseline.
“Mean values.

Figure 1. Mean Change in PANSS Total Score From Baseline
Over 4 Weeks of Treatment With-Aripiprazole (15 mg or 30
mg), Haloperidol 10 mg, or Placebo’(LOCF)*"

< Aripiprazole, 15 mg

O Aripiprazole, 30 mg
01 O Haloperidol, 10 mg
A Placebo

—8-]
~10-]
—124
—14-

—16-7
Baseline 1 2 3 4

Mean Change From Baseline

Week

“Abbreviations: LOCF = last observation carried forward,
PANSS = Positive and Negative Syndrome Scale.

PPairwise comparison p values (vs. placebo): *p < .05; *¥p < .01;
##kp <001,

Figure 2. Mean Change in PANSS Positive Subscale Score
From Baseline Over 4 Weeks of Treatment With Aripiprazole
(15 mg or 30 mg), Haloperidol 10 mg, or Placebo (LOCF)*
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O Aripiprazole, 30 mg
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*Abbreviations®LOCF = last observation carried forward,
PANSS = Positive and Negative Syndrome Scale.
PPairwise’corparison p values (vs. placebo): *p < .05; *¥p < .01;
*H%p <001,

core score (Table 3; Figures 1-3). Aripiprazole 15 mg
also produced a significantly greater improvement in
PANSS negative subscale score compared with placebo
(p = .006); aripiprazole 30 mg produced an improvement
compared with placebo, although this was not statistically
significant (Table 3). All active treatment groups demon-
strated similarly rapid onset of efficacy, with both doses
of aripiprazole and haloperidol 10 mg separating from
placebo by week 2 for PANSS total score. The haloperidol
group also showed significantly greater improvement in
all these efficacy measures than placebo.

Responder rates for aripiprazole-treated patients were
greater than for placebo, but there was no significant dif-
ference between the responder rates for haloperidol and
those for placebo (Table 3).

Safety

Adverse events. Aripiprazole treatment was well toler-
ated, with adverse events generally mild-to-moderate in

J Clin Psychiatry 63:9, September 2002

intensity and not treatment-limiting. Overall, 45 (11%) of
the 414 randomized patients discontinued from the study
due to an adverse event; 17 patients (16%) in the placebo
group, 11 patients (11%) in the haloperidol group, 9 pa-
tients (9%) in the aripiprazole 15-mg group, and 8
patients (8%) in the aripiprazole 30-mg group. The most
frequent adverse event that led to discontinuation was
worsening of psychosis, which, as expected, washigher in
the placebo group. The most common treatment-emergent
adverse events, i.e., those occurring at an incidence of 5%
or more in at least 1 treatment group are shown in Table 4.
The occurrence of somnolence in 13% (13/103) of pa-
tients in the haloperidol 10-mg group was consistent with
the known potential of the drug to cause sedation. The
incidence of somnolence in the other treatment groups
was as follows: placebo: 4%; aripiprazole 15 mg: 5%; and
aripiprazole 30 mg: 10%. Nausea was reported by 7% of
patients in the placebo group, 6% of patients in the halo-
peridol group, 15% of patients in the aripiprazole 15-mg
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Figure 3. Mean Change in CGI-S Score From Baseline Over
4 Weeks of Treatment With Aripiprazole (15 mg or 30 mg),
Haloperidol 10 mg, or Placebo (LOCF)*

< Aripiprazole, 15 mg

O Aripiprazole, 30 mg
O Haloperidol, 10 mg

0 A Placebo
£ —0.14
o 10 mg
LL 0.2+ haloperidol
o P
g’é —0.3
g 8 *
-5 g -0.44 15 mg
% _0.5- aripiprazole
9] *
S 06 "
_07 T . T T T 1
Baseline 1 2 3 4

Week

*Abbreviations: CGI-S = Clinical.Global Impressions-Severity of
Tllness scale, LOCF = last observation carried forward.

PPairwise comparison p values (Vs. placebo): *p < .05; *#p < .01;
##kp <001,

Table 4. Incidence of Treatment-Emergent Adverse Events
(= 5% in any treatment group)

Aripiprazole, Aripiprazole, Haloperidol,

Placebo 15 mg 30'mg 10 mg

(N=104) (N=102) (N =101) (N=,103)
Adverse Event N % N % N % N %
Headache 24 23 24 24 29 29 26, 25
Anxiety 16 15 23 23 17 17 20 A9
Insomnia 18 17 19 19 22 22 25 © 24
Nausea 7 7 15 15 14 14 6 6
Dizziness 6 6 13 13 17 17 6 6
Abdominal pain 5 5 9 9 6 6 6 6
Vomiting 10 10 8 8 17 17 10 10
Akathisia 11 11 8 8 12 12 24 23
Somnolence 4 4 5 5 10 10 13 13
Asthenia 3 3 3 3 6 6 5 5
Orthostatic 3 3 2 2 7 7 1 1

hypotension

Hypertonia 5 5 2 2 8 8 3 3
Tremor 3 3 2 2 3 3 7 7
Blurred vision 1 1 1 1 2 2 8 8

group, and 14% of patients in the aripiprazole 30-mg
group. Vomiting was reported by 10% of patients in
the placebo and haloperidol groups, 8% of patients in the
aripiprazole 15-mg group, and 17% of patients in the
aripiprazole 30-mg group. No patients in any group dis-
continued due to nausea or vomiting. In patients receiving
aripiprazole, the majority of reports of nausea and vomit-
ing were mild in intensity; most reports of nausea and
vomiting occurred during the first week of the study and
resolved within 1 week.

Overall, 15 patients (3.7%) experienced serious ad-
verse events during the study (aripiprazole 15 mg, N = 4;
aripiprazole 30 mg, N = 2; haloperidol, N = 6; placebo,
N = 3). Most events were related to the underlying diag-
nosis, with psychosis the most frequent (9 reports overall).

Extrapyramidal symptoms. The overall incidence of
EPS-related adverse events in the aripiprazole groups was

768

Figure 4. Mean Change From Baseline to Last Visit for
Simpson-Angus Scale, Barnes Akathisia Scale, and AIMS
Total Score for All Treatment Groups (LOCF)*
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“Abbreviations: AIMS = Abnormal Involuntary Movement Scale,
LOCEF = last observation carried forward.
PPairwise comparison p values (vs. placebo): *p < .05; *¥p < .001.

comparable to placebo and less than haloperidol. Eigh-
teen patients (18%) in the aripiprazole 15-mg group and
20 patients (20%) in the aripiprazole 30-mg group re-
ported an EPS-related adverse event, compared with 37
patients (36%) in the haloperidol group and 22 patients
(21%),in the placebo group. A greater percentage of pa-
tients-in the haloperidol 10-mg group required benztro-
pine for EPS (30%) compared with other groups (12% for
the placeébo group, 8% for the aripiprazole 15-mg group,
and 15% for aripiprazole 30-mg group). Aripiprazole
was not associated with significant changes in Simpson-
Angus Scale; Barnes Akathisia, or AIMS scores compared
with placebo (Eigure4):

Body weight. Comparison of mean change in body
weight across the treatment groups demonstrated no sig-
nificant differences from placebo. Mean weight changes
from baseline to last visit for all treatment groups are
shown in Figure 5A; the incidence of clinically significant
weight gain (= 7% increase from baseline).is shown in
Figure 5B.

Serum prolactin levels. Serum prolactin‘levels de-
creased from baseline in both aripiprazole groups and the
placebo group over the course of the study. The changes
in the aripiprazole groups were not statistically signifi-
cantly different from the change in the placebo group,
whereas haloperidol 10 mg produced an increase in mean
serum prolactin level that was statistically significant
compared with the small decrease observed in the placebo
group (p <.001) (Figure 6).

ECG. No significantly different changes in QTc
interval (as calculated by the Bazett’s conversion formula,
QTcs = QT/RR"?) from placebo were seen in the treatment
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Figure 5A. Mean Change in Body Weight From Baseline to
Last Visit for All Treatment Groups (LOCF)*

14

M Placebo
0.94 0.9 O Aripiprazole, 15 mg
— ' O Aripiprazole, 30 mg
£2 o8- O Haloperidol, 10 mg
2% o7
2% .
8% 06
= 05
£2 054 .
[ONN)
25 04 04
293
8 o03-
g 0.2
SE 0.2 :
=T
0.1
O_

Figure 5B. Incidence of Clinically Significant Weight Gain
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Groups (LOCF)"
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groups (Figure 7). No patients receiving aripiprazole ex-
perienced a clinically significant increase in QTc interval
(defined as a QTc =450 ms and a = 10% increase from
baseline). Three patients in the haloperidol group (3%)
and 1 patient in the placebo group (1%) did experience
clinically significant QTc interval increases. The highest
recorded QTc intervals at any time point for each group
were as follows: placebo: 454 ms; aripiprazole 15 mg:
453 ms; aripiprazole 30 mg: 453 ms; haloperidol: 471 ms.

Vital signs and laboratory analyses. There was no
clinically significant difference in vital signs or laboratory
results between treatment groups.

DISCUSSION

The current study found that aripiprazole 15 mg/day
and 30 mg/day were effective, safe, and well tolerated
for the treatment of patients with acute relapse of schizo-
phrenia or schizoaffective disorder.
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Figure 6. Mean Change in Prolactin Levels From Baseline to
Last Visit for All Treatment Groups (LOCF)*
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Figure 7. Mean Change in QTc¢ Interval From Baseline to Last
Visit for All Treatment Groups (LOCF)*
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Aripiprazole 15 mg and 30 mg produced statistically
significant improvements compared cwith placebo for
change in PANSS total, PANSS positive,» CGI-S, and
PANSS-derived BPRS core scores. Both doses were also
associated with significantly superior mean CGI-I scores
compared with placebo. In addition, both aripiprazole 15
mg and 30 mg produced a significantly higher response
rate than placebo. Aripiprazole, 15 mg, significantly im-
proved PANSS negative subscale scores compared with
placebo; the 30-mg dose of aripiprazole produced an im-
provement in negative symptoms, but this improvement
did not differ significantly from that observed with pla-
cebo. For both doses of aripiprazole, mean change in
PANSS total score from baseline separated from placebo
by week 2. Analysis of PANSS total score by study center
detected no significant treatment-by-center interaction.
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The improvements in symptoms seen with aripiprazole
treatment were comparable to those produced by halo-
peridol, which served as an active control in this study.
Haloperidol improved all efficacy variables other than re-
sponder rate significantly more than placebo, and, like
aripiprazole, separated from placebo on PANSS total
score by week 2.

These efficacy data clearly indicate that aripiprazole
15 mg and 30 mg are effective in treating the acute symp-
toms of schizophrenia. These may also be the first data to
demonstrate_that a dopamine D, partial agonist can ex-
hibit clinically meaningful and sustained improvements
in schizophrenic .symptoms, with efficacy sustained
throughout the 4-week duration of the study. The mecha-
nisms underlying the differences in the sustainability of
efficacy of aripiprazole and the partial agonist —3-PPP are
unknown. However, one can-spéculate that these differ-
ences may arise from the preclinical observation that the
intrinsic activity of aripiprazole at D, receptors is less
than that of —3-PPP."

Treatment with aripiprazole was well tolerated at both
treatment doses, and rates of adverse events didnot vary
consistently with dose. Adverse eventsiwere generally
mild-to-moderate across all treatment groups, and.tended
not to be treatment limiting. The rate of discontinuation
due to adverse events was similar for all 3 active treat-
ment groups, but was higher in the placebo group (16%).
The adverse event most frequently cited as a reason for
discontinuation was worsening of psychotic symptoms;
which occurred most frequently in the placebo group.

Recently, significant attention has been focused on
weight gain as a side effect of certain antipsychotic
drugs®*; weight gain due to antipsychotics has important
implications for health with long-term use. In this study,
all treatment arms produced very modest mean increases
in body weight over the 4-week study period (range,
0.2-0.9 kg) that did not differ significantly from mean
weight gain in the placebo group (Figure 5A). In the halo-
peridol 10-mg group, 10% of patients experienced clini-
cally significant weight gain (= 7% increase from base-
line), compared with 7% of patients in the aripiprazole
15-mg group, 4% of patients in the aripiprazole 30-mg
group, and 1% in the placebo group (Figure 5B). A longer
evaluation period would be needed to judge aripiprazole’s
weight gain potential more fully.

Prolonged QTc interval, an ECG abnormality that has
been associated with certain antipsychotic drugs, pro-
duces a small but increased risk of potentially dangerous
cardiac arrythmias.* In the current study, mean changes
in QTc interval were not statistically different between
any of the active treatment groups and placebo. No
patient receiving aripiprazole experienced a clinically
meaningful change in QTc interval, indicating that
aripiprazole does not carry the risk of potentially fatal
ECG changes.
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Many currently available antipsychotic drugs are
known to cause sedation, an undesirable side effect
that can negatively impact a patient’s functioning and ad-
herence with prescribed therapy, especially in long-term
treatment. The incidence of somnolence in the aripipra-
zole 15-mg group was comparable to placebo (5% and
4%, respectively), and the incidence of somnolence in the
aripiprazole 30-mg group (10%) was not markedly
elevated. The incidence of somnolence with haloperidol
was 13%.

Extrapyramidal side effects and hyperprolactinemia
have long been associated with antipsychotic drugs and
have the potential to limit antipsychotic tolerability and
effectiveness. The overall profile of the 2 aripiprazole
doses for parkinsonism, akathisia, and dyskinesia was
comparable to placebo. The 2 doses of aripiprazole
were also comparable to placebo with regard to the inci-
dence of adverse events related to EPS and requirements
for concomitant medication. In contrast, haloperidol
10 mg was associated with the highest incidence of EPS-
related adverse events and EPS-related adverse events
requiring concomitant medication of any of the treatment
groups.

Hyperprolactinemia can produce unwanted symptoms
including sexual dysfunction, gynecomastia, amenor-
rthea, and galactorrhea.”” Mean serum prolactin levels
were not increased in either aripiprazole group from
baseline to last visit, but increased markedly in the halo-
peridol group. This lack of increased serum prolactin
with"aripiprazole administration is consistent with find-
ings ffom previous aripiprazole studies.**” The low risk
for/both EPS and hyperprolactinemia with aripiprazole
use observed-in.this and other aripiprazole studies may be
explained by aripiprazole’s partial agonism at D, recep-
tors, in contrast to_the D, antagonism of currently avail-
able antipsychotics.

The results of the present study indicate that aripip-
razole has considerable potential for the treatment of
psychotic disorders. The findings of the current study
are consistent with the clinical effects predicted by
aripiprazole’s unique pharmacodynamic profile, which
includes potent D, partial agonist activity combined with
partial agonism at 5-HT,, receptors and’ antagonism at
5-HT,, receptors. These data also support the'conclusion
that aripiprazole is the first agent that is not a D, antago-
nist to demonstrate a rapid onset of action with sustained
antipsychotic efficacy over 4 weeks. The antipsychotic
effects of aripiprazole 15 mg and 30 mg given once daily
were achieved with an excellent safety and tolerability
profile, with no evidence of serum prolactin elevations
or a marked potential for EPS, weight gain, or QTc pro-
longation. These data suggest that aripiprazole provides
atypical antipsychotic efficacy with minimal side effect
liabilities and the potential to lead to increased treatment
adherence and decreased relapse rates.
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Drug names. benztropine (Cogentin and others), buspirone (BuSpar
and others), clozapine (Clozaril and others), haloperidol (Haldol and
others), lorazepam (Ativan and others), olanzapine (Zyprexa), reser-
pine (Serpalan and others), risperidone (Risperdal).
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