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Abstract: Objective: To compare the short term anti-schizophrenic efficacy and side effect profile of
aripiprazole with risperidone.

Methodology: The study was a non-randomized, naturalistic, rater blinded, prospective, 8-12 weeks,
comparative trial between the risperidone and aripiprazole in patients with schizophrenia. Patients
already getting treatment with aripiprazole (10 to 30 mg/day) or risperidone (3 to 8mg/day) were
recruited. Mini International Neuropsychiatric Interview (MINI) Plus, Positive and Negative
Syndrome Scale (PANSS), Abnormal Involuntary Movement Scale (AIMS), Simpson Angus Scale
(SAS), Udvalg for Klinske Undersogelser (UKU) Scale, Clinical Global Impression-severity scales
were administered by principal investigator on the day of recruitment. Anthropometric measurements
(height, weight, BMI, waist, hip, waist circumference) blood pressure and pulse rate were measured
on day 1 and during follow up. All tests except MINI plus were administered again after 8-12weeks.
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Results: Both aripiprazole and risperidone treated patients have shown significant improvement on
positive and negative symptoms but there was no statistically significant difference between the two
groups. Mean improvement in patient rated improvement scale score showed a trend towards
significance favoring aripiprazole. Common adverse events (seen in > 5% of patients) as assessed by
the UKU Scale occurred more frequently in the risperidone group than in the aripiprazole group.
Drug induced extra pyramidal symptoms were more common in risperidone treated patients.
Aripiprazole showed less treatment emerged weight gain.
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Conclusion: Aripiprazole is equally efficacious and better tolerated than risperidone in patients with
schizophrenia over a short-term period of eight weeks. Aripiprazole showed better patient satisfaction
and side effect profile.
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1. INTRODUCTION antipsychotic treatment in the level of disability in schizophrenia
patients is explained. Treatment with antipsychotic is

Schizophrenia is a chronic disabling disease that often associated with less disability, whereas being off treatment is

results in drastically impaired quality of life and can deprive
patients of active, satisfying participation in social activities
and work. It can have far-reaching effects on personality,
cognition and global functioning and is characterized by
positive symptoms (such as delusions and hallucinations),
negative symptoms (such as lack of motivation, poverty of
speech and social withdrawal) and cognitive symptoms.

Treatment with antipsychotic drugs is the cornerstone of
schizophrenia treatment [1]. A dose dependent effect of
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associated with three times more disability [2].

Atypical antipsychotics have replaced conventional
antipsychotics as first line drugs in the pharmacological
treatment of schizophrenia [3]. Despite the ability of
dopamine antagonists to reduce psychosis and delay
symptom exacerbations, the long-term outcome of
schizophrenia has remained poor. During the 1950-1960s,
two major changes occurred in the way schizophrenia was
treated. The first was a shift in treatment focus from long-
term custodial to community based care. The second change
was the introduction of efficacious pharmacotherapy.
However, there is doubtful evidence that these two major
revolutions altered the outcome of schizophrenia during the
twentieth century. Changing methodologies during this
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period make before and after antipsychotic drug therapy
comparisons difficult, but schizophrenia remains a chronic
illness with substantial functional impairments for most
cases [4].

The majority of currently approved pharmacological
agents for the treatment of schizophrenia target psychotic
symptoms as their primary effects [5]. Currently, guidelines
for the management of schizophrenia advocate long-term
treatment with antipsychotic drugs. These exert their
therapeutic effect primarily through antagonism of dopamine
receptors [6]. Older drugs, such as haloperidol and the
phenothiazines, are generally effective but produce extra
pyramidal symptoms in up to 75% of patients and have little
influence on primary negative symptoms. Additionally,
approximately 40% of patients show only a partial response
to treatment [7]. The newer atypical antipsychotics, for
example risperidone and olanzapine, antagonize serotonin 5-
HT2A as well as dopamine D2 receptors, and their lower
propensity to produce extra pyramidal symptoms places
them as first line alternatives to older drugs. With some of
the atypical agents, however, other unwanted effects such as
weight gain and QT prolongation can be problematic [5, 8].

The search for agents with improved tolerability profiles
has produced a new class of drugs termed ‘dopamine-
serotonin  system stabilizers’, which have a novel
pharmacological profile [9]. In dopamine-rich environments,
aripiprazole is likely to have antagonist effects on
dopaminergic transmission, whereas relative agonist activity
is more prominent in dopamine-depleted environments [7].
This dopamine stabilization effect may be of particular
therapeutic value in schizophrenia as it offers the potential to
alleviate side effects caused by the blockade of dopamine
receptors. This new drug profile focuses on aripiprazole, the
first of these atypical antipsychotics. Aripiprazole has been
investigated in many clinical trials for the treatment of acute
relapsing and stable chronic schizophrenia [10].

1.1. Efficacy of Aripiprazole in Schizophrenia

Aripiprazole showed statistically significant improvement
in positive and negative symptoms (PANSS SCORE) of
schizophrenia in multicentre, double blind, randomized,
placebo controlled trial in adolescents [11]. Significant
benefits are observed in open label trial in the treatment of
first episode schizophrenia [12]. In a systematic review
of RCTs (N=4125 patients) aripiprazole was compared
with placebo, haloperidol, perphenazine, olanzapine and
risperidone. More patient allocated to aripiprazole completed
studies with fewer relapses compared to placebo [13].

Partial responders to clozapine there is a slight difference
in the PANSS and CGI scores after the aripiprazole addition
[14].

Intramuscular aripiprazole is equally efficacious to
intramuscular haloperidol [15]. In a long term (52 weeks)
efficacy and safety study, aripiprazole was found to be far
better than haloperidol in terms of lower discontinuation rate,
improvement in negative symptom, depressive symptoms but
similar improvements on positive symptoms [16].
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Neurocognition and its influencing factors in the
treatment of schizophrenia is studied comparing aripiprazole
with other atypical antipsychotics (aripiprazole, olanzapine,
quetiapine and risperidone) results showed that all the
molecules compared are efficacious but quetiapine seemed to
achieve the most favorable cognitive improvement [17].

In a nutshell, Cochrane review of clinical randomized
trials comparing aripiprazole with placebo, typical and
atypical antipsychotics drugs for schizophrenia, concluded
that Aripiprazole is significantly better than placebo in
efficacy; compared with other antipsychotics; there were no
significant benefits for aripiprazole with regard to global
state, mental status and quality of life but aripiprazole had a
significantly better side effect profile. Aripiprazole may be
effective for the treatment of schizophrenia, but it does
not differ greatly from typical and atypical antipsychotics
with respect to treatment response and efficacy [18]. In
comparison with atypical antipsychotics, aripiprazole has
less risk for increasing serum prolactin, weight gain and
prolongation of QTc interval [19].

1.2. Role of Risperidone in Schizophrenia

Many studies compared efficacy and side effect profile of
risperidone with typical antipsychotics. Risperidone showed
better performance in terms of efficacy on PANSS Score,
with a favorable result on adverse events on abnormal
movements. Majority of the studies were comparisons with
haloperidol; very few studies compared risperidone with
other first generation antipsychotics which is a draw back
because haloperidol has more propensity of having drug
induced movement disorders [20]. When Risperidone was
compared with amisulpride no significant difference was
found between the two compounds [21]. Olanzapine seemed
more acceptable than risperidone when numbers of patients
leaving the study early due to any reason were compared.
There was a non-significant trend for an increased
acceptability of olanzapine in the longer term when all
patient discontinuations were considered. Those taking
olanzapine reported fewer extra pyramidal side effects in the
medium term, reported fewer new episodes of Parkinsonism
and received less antiparkinsonian medication. There was a
non-significant trend for risperidone to cause less weight
gain than olanzapine in both the medium term and longer
term [21].

In summary, review suggests that there is little to choose
between risperidone and other atypical antipsychotics when
the short and medium term outcomes measured in the available
studies are compared [21]. In head to head comparison
studies of antipsychotics, 42 reports identified by the
authors, 33 were sponsored by a pharmaceutical company. In
90.0% of the studies, the reported overall outcome was in
favor of the sponsor‘s drug. This pattern resulted in
contradictory conclusions across studies when the findings
of studies of the same drugs but with different sponsors were
compared. Potential sources of bias occurred in the areas of
doses and dose escalation, study entry criteria and study
populations, statistics and methods, and reporting of results
and wording of findings [22].
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1.3. Need for Current Study

The review of articles regarding efficacy and side effect
profile of two atypical antipsychotics, aripiprazole and
risperidone showed that second generation antipsychotics are
a heterogeneous group of drugs with varied efficacy and side
effect profile. There were very few head to head comparison
trials between atypical antipsychotics. Many RCTs
comparing aripiprazole with risperidone gave conflicting
results, and may have been subjected to bias as most of the
studies were sponsored by manufacturers of aripiprazole.
Finally, there are very few head to head comparison studies
of aripiprazole with risperidone in Indian populations.

1.4. Aims and Objectives

To compare the short term anti-schizophrenic efficacy
and side effect profile of aripiprazole with risperidone.

1.5. Hypothesis

Short term anti-schizophrenic efficacy of aripiprazole is
lower compared to that of risperidone.

1.6. Methodology

The study was a non-randomized, naturalistic, rater
blinded, prospective, 8 weeks, comparative trial between
risperidone and aripiprazole in patients with schizophrenia.
Approval was gained from the institutional review board and
ethics committee. Either patient or their caregiver gave
informed, written consent.

Patients satisfying Diagnostic and Statistical Manual of
Mental Disorders, 4th ed, Text Revision criteria for
schizophrenia and already getting treatment with aripiprazole
(10 to 30 mg/day) or risperidone (3 to 8mg/day) from
outpatient and inpatient facilities of the department of
psychiatry, National Institute of Mental Health and
Neurosciences, Bangalore; a tertiary level teaching institute
were recruited in the study.

Recruitment of patients was continued till we got not less
than 15 patients each in risperidone and aripiprazole group.
Sample size calculation was not done. Patients above 16
completed years of age are selected for study. Patients who
were on oral antipsychotics within eight days and were on
depot antipsychotics within two months prior to recruitment
are excluded from study. Patients getting any psychotropic
drugs (except trihexyphenidyl or benzodiazepines) other than
risperidone or aripiprazole are not included. For assessment
following instruments were used. 1. Mini International
Neuropsychiatric Interview (MINI) Plus. The M.ILN.I. was
designed as a brief structured interview for the major Axis I
psychiatric disorders in DSM-IV and ICD-10.Has acceptably
high validation and reliability scores. This is used here to
confirm the diagnosis and detect any co-morbid conditions.
2. Abnormal Involuntary Movement Scale (AIMS) which is
designed to assess the occurrence of dyskinesias in patients
receiving neuroleptic treatment. AIMS is easy to use in
routine clinical settings which measures the abnormal
movements under four headings orofacial movements,
extremity movements, trunk movements and global
judgment. 3. Simpson Angus Extrapyramidal Rating Scale
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(SAS) is designed for assessing parkinsonian and related
extrapyramidal side effects. 4. Positive and Negative
Syndrome Scale (PANSS) is a strictly operationalized,
comprehensive and standardized scale for the assessment of
psychiatric  symptomatology in  schizophrenia. The
instrument is shown to have good reliability and criterion
validity. PANSS has been used extensively in various
researches, particularly drug trials. Primary investigator was
trained in administering the scale using teaching videos. We
did inter-rater reliability; Pearson correlation was 0.9
(p=0.002). 5. Clinical Global Impressions-Improvement and
Clinical Global Impressions-Severity [23] scales are used to
assess the severity of symptoms in psychiatric patients. On
repetition, it can evaluate response to treatment. Udvalg for
Klinske Undersogelser (UKU) Scale [24] is developed to
provide a comprehensive side effect rating scale with well-
defined and operationalized items to assess the side effects
of psycho pharmacological medications. UKU is designed
for use in both clinical trials and routine clinical practice.
Rating is independent of whether the symptom is regarded as
being drug-induced.

1.7. Procedure

Patients fulfilling the above inclusion and exclusion
criteria were recruited. Patients were recruited after
obtaining written informed consent from the patient and / or
family member. The choice and dosage of drugs were
decided by the treating team throughout the study period and
were not interfered with for the purpose of the study.
Diagnosis was confirmed by MINI plus. Socio-demographic
details were recorded. Patients who developed symptoms
requiring additional modality of treatment (e.g. ECT for
suicidal ideas or catatonia, antidepressants for associated
depressive symptoms) during the study period were noted
and analyzed as outcome measures. Patients with co-morbid
substance dependence syndromes (except nicotine) were
excluded. Positive and Negative Syndrome Scale (PANSS),
Abnormal Involuntary Movement Scale (AIMS), [25] Simpson
Angus Scale (SAS), [26] Clinical Global Impression-severity
[27, 28] scales were administered by the principal
investigator on the day of recruitment. Anthropometric
measurements (height, weight, BMI, waist, hip, waist
circumference) blood pressure and pulse rate were measured
on day 1 and during follow up. All tests except MINI plus
were administered again after 8+/-2weeks. Also both
clinician and patient rated global improvement. The principal
investigator was trained to administer scales using teaching
videos. The principal investigator was blinded to the drugs
received by the patients. The frequency and dosages of
trihexyphenidyl and benzodiazepines were noted. For
patients with varying doses of risperidone or aripiprazole
during the study period, average daily doses were calculated.
The flow chart in Fig. (5) shows the details of participants
through each stage of this study.

1.8. Statistical Analysis

Statistical analysis was carried out using SPSS 13.0
software for windows (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used to characterize demographic
and clinical data of the sample. Chi-square test for discrete
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variables and independent sample t-test for continuous
variables were used to compare baseline socio-demographic
and clinical profiles. Scores on PANSS, AIMS, and SAS
Scales across assessment points were analyzed using two-
way repeated measures analysis of variance (RMANOVA).
Side effects on UKU Scale [29] were compared using Mann-
Whitney U Test. Statistical significance was set at p < 0.05.

1.9. Results

The flow chart shows the details of participants through
each stage of the study (Fig. 5). Total 46 patients consented
for study (risperidone =30, aripiprazole=16). Eleven patients
dropped out from the study (risperidone group =8, aripiprazole
group =3) Table 2 shows the comparison between those who
completed study and those lost for follow up. Older patients
were over represented in the group that was lost for follow-
up. More patients coming from rural areas completed the
study. Otherwise, these groups were comparable. At the time
of recruitment, all patients were off-medications for at least
eight days or drug naive. In both groups, patients were
followed up to an average of 56 days. There was no
difference between the groups in total days of follow up.

1.10. Socio-Demographic and Clinical Profile at Baseline

Table 1 shows socio-demographic and clinical variables of
the patients in the two groups. Both groups were comparable
with respect to sociodemographic profile including age,
gender, place of origin, education, occupation, duration of
illness, family history of psychiatric disorder/hypertension/
diabetes mellitus. Both group had comparable severity in
terms of total PANSS, negative, positive, general psycho-
pathology subscale scores of PANSS and CGI-S. Significantly
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more patents in risperidone group were drug naive (66.7%
vs.31.2%; p=0.022).

1.11. Efficacy Parameters
1.11.1. Efficacy on PANSS Scale (Table 3, Figs. 1-4)

1.11.1.1. Positive Symptoms

Mean total positive symptoms subscale score on PANSS
in risperidone group at baseline was 23(6.53); whereas at
week 8, it was 14.36(6.54). Mean total positive symptoms
subscale score on PANSS in aripiprazole group at baseline
was 24.31(6.92); whereas at week 8, it was 15.36(6.18) After
application of RMANOVA, it was shown that, in both group
over a period of 8 weeks there was significant improvement
in PANSS positive scores, (p=0.000); whereas between
groups no significant difference was noticed (p=0.579).

1.11.1.2. Negative Symptoms

Mean total negative symptoms subscale score on PANSS
in risperidone group at baseline was 15.8(7.65); whereas at
week 8, it was 14.18(6.44) Mean total negative symptoms
subscale score on PANSS in aripiprazole group at baseline
was 21.37(8.98); whereas at week 8, it was 18.38(7.07). After
application of RMANOVA, it was shown that, in both group
over a period of 8 weeks there was significant improvement
in PANSS negative subscale scores, (p=0.010); whereas
between groups no significant difference was noticed
(p=0.318).

1.11.1.3. General Psychopathology

Mean total general psychopathology subscale score on
PANSS in risperidone group at baseline was 33.33(7.27);

Table 1. Baseline demographic and clinical characteristics of patients who completed study.
Variables Risperidone (n=22) Aripiprazole (n=13) t/X* p value

Age in years* 29.41(8.62) 28.54(5.59) 0.325 0.747
Female# 9(40.9) 5(38.5) 0.020 0.885
Rural# 16(72.7) 9(69.2) 0.049 0.825
Education in years* 9.45(4.91) 9.54(5.71) 0.046 0.995
Unemployed# 12(54.5) 7(53.8) 0.216 0.995
Illness Duration in months* 38(33.72) 47.62(45.28) -0.717 0.478
Family history

Psychiatric

disorders 10(45.5) 3(23.1) 1.75 0.186
HTN 5(22.7) 3(23.1) 0.991 0.319
DM 5(22.7) 5(38.5) 0.001 0.981
Total PANSS* 72.42(17.44) 76.12(33.16) -0.502 0.619
CGI-S* 4.67(1.00) 3.47(1.27) 0.768 0.447
Drug naive # 20(66.7) 5(31.2) 5.275 0.022

*All values in cells are mean (SD) #All values in cells are mean (%).
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Table2. Comparisons of completers Vs those who were lost for follow up.
Variables Completed follow-up (n=35) Lost follow-up (n=11) t/X2 p value
Risperidone# 22(73.3) 8(26.7)
0.359 0.549
Aripiprazole# 13(81.2) 3(18.8)
Baseline* PANSS 71.55(28.64) 74.37(22.49) 37.756 0.481
Female# 14(40) 2(18.2) 1.756 0.185
Age* 29.09(7.56) 34.91(7.48) -2.23 0.031
Illness duration in months* 41.57(38.05) 65.45(59.42) -1.576 0.122
Rural domicile# 25(71.4) 4(36.4) 4.417 0.036
Drug naive# 19(54.3) 6(54.5) 0.000 0.988
*All values in cells are mean (SD) #All values in cells are mean (%).
Table3. Efficacy parameters.
Scale Assessment Risperidone (n=22) Aripiprazole (n=13) F1 F2 F3
Positive symptoms Baseline 23.00(6.53) 24.31(6.92) 54.04* 0.853 0.313
Follow up 14.36(6.54) 15.36(6.18)
Negative symptoms Baseline 15.80(7.65) 21.37(8.98) 7.41% 4.548* 1.029
Follow up 14.18(6.44) 18.38(7.07)
General symptoms Baseline 33.33(7.27) 37.25(10.55) 6.51%* 3.196 0.116
Follow up 28.09(12.23) 33.00(10.55)
Total PANSS Baseline 72.40(17.44) 76.12(33.16) 22.23* 3.390# 0.000
Follow up 55.27(17.63) 67.15(20.67)
CGI-S Baseline 4.67(1.00) 3.47(1.27) 43.03* 0.503 0.016
Follow up 4.50(1.31) 3.23(1.23)

*p<0.05, # p<0.1; F1=Occasion Effect; F2=Group Effect; F3=Group x Occasion Effect.
All values in cells are mean (SD).

whereas at week 8, it was 28.09(12.23) Mean total general
psychopathology symptom subscale score on PANSS in
aripiprazole group at baseline was 37.25(10.55) whereas at
week 8, it was 33(10.55) After application of RMANOVA, it
was shown that, in both group over a period of 8 weeks there
was significant improvement in PANSS general psycho-
pathology subscale scores, (p=0.016); whereas between
groups no significant difference was noticed (p=0.736).

1.11.1.4. Total PANSS Score

Mean total PANSS score in risperidone group at baseline
was 72.40(17.44); whereas at week 8, it was 55.27(17.63)
Mean total PANSS score in aripiprazole group at baseline
was 76.12(33.16); whereas at week 8, it was 67.15(20.67)
After application of RMANOVA, it was shown that, in both
group over a period of 8 weeks there was significant
improvement in total PANSS score, (p=0.000); whereas
between groups no significant difference was noticed,
(p=0.999) ANCOVA was conducted to assess the group
difference using baseline total PANSS scores as co-variate

and final total PANSS scores as outcome variable. The result
was not significant (p=0.3).

1.11.2. Efficacy on CGI Scale

1.11.2.1. Clinical Global Impression- Severity Scale (Table 4

Mean Clinical Global Impression — Severity score in
risperidone group at baseline was 4.76(1.00); whereas at
week 8, it was 4.50(1.31) Mean CGI-S score in aripiprazole
group at baseline was 3.47(1.27); whereas at week 8, it was
3.23(1.23) After application of RMANOVA, it was shown
that, in both group over a period of 8 weeks there was
significant improvement in total PANSS score, (p=0.000);
whereas between groups no significant difference was
noticed, (p=0.937).

1.11.2.2. Clinician Global Improvement Scale

Mean improvement in clinician rated improvement scale
score in risperidone was 4.95(3.45) and that of aripiprazole
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) 1.11.2.3. Patient Global Improvement Scale
group was 5.61(2.81). When compared these values using

independent sample t-test; there was no clinically significant Mean improvement in patient rated improvement scale
difference between the group (p= 0.540). score in risperidonewas 5.00(4.05) and that of aripiprazole
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Fig. (5). Flow diagram of participants through each stage of a
randomized trial of this study.

group was 7.07(2.98). When compared these values using
independent sample t-test; there showed a trend towards
significance favoring aripiprazole, (p=0.089).

1.12. Adverse Events
1.12.1. UKU Scale

The most common adverse events (seen in> 5% of
patients) as assessed by the UKU Scale are shown in Table 4.
Asthenia, (45.9% vs. 0%; p=0.003) hypokinesia, (37.5% vs.
0%; p=0.008) orthostatic dizziness, (16.7% vs. 0%; p=0.082)
diminished sexual desire (16.7% vs. 0%; p=0.02) occurred
more frequently in the risperidone group than in the
aripiprazole group. Two patients who were started on
risperidone stopped medication because of severe skin rash.
Other treatment-emergent adverse events occurred at
comparable frequencies in both treatment groups.
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Table4. Incidence of treatment-emergent adverse events
reported by >5% of patients assessed using UKU
Scale.
Adverse Events Risperidone Aripiprazole
(n=21) n (%) (n=13) n (%)
Asthenia * 11(45.9) 0
Sedation 7(29.2) 1(7.7)
Falling memory 2(8.3) 0
Increased duration of sleep 6(25) 1(7.7)
Reduced duration of sleep 2(8.4) 1(7.7)
Rigidity 2(8.4) 0
Hypokinesia* 9(37.5) 0
Hyperkinesias 0 1(7.7)
Tremor 4(16.7) 0
Akathisia 1(4.2) 1(7.7)
Accommodation disturbance 2(8.4) 0
Increased salivation 2(8.4) 0
Constipation 1(4.2) 1(7.7)
Orthostatic dizziness* 4(16.7) 0
Rash 2(8.4) 0
Diminished sexual desire* 4(16.7) 0
Head ache 4(16.7) 1(7.7)

#p<0.05.

1.12.2. Simpson Angus Scale

Table 5, Fig. 6 shows changes in the mean total SAS
scores. Aripiprazole was clearly superior compared to
risperidone. After application of RMANOVA, it was shown
that, in both groups over a period of 8 weeks there was
significant improvement in total SAS score, (p=0.024);
comparing between groups there was significant difference
noticed, (p=0.014).

1.12.3. Abnormal Involuntary Movement Scale

Both risperidone and aripiprazole group did not show
significant change in mean total AIMS score during eight
week follow up period (p=0.130).

Table 5. Changes in mean total SAS score between the two groups.
Scale Assessment Risperidone n=21 Aripiprazole n=13 F1 F2 F3
SAS Baseline 0.20 (0.92) 0.06 (0.25) 5.618* 6.471%* 6.758*
Total score Follow up 172 (2.36) 0.00

*p<0.05; F1=Occasion Effect; F2=Group Effect; F3=Group x Occasion Effect.
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1.12.4. Anthropometry (Weight, BMI, waist, waist circum-
ference, hip circumference)

Table 6 shows mean change in weight, BMI, waist, waist
circumference, hip measurements. A mean change was
observed in BMI, (20.78 to 22.33 vs. 20.73 to 21.06, p=0.05)
waist, (75.01 to 76.38 vs. 75.28 to 74.38). Results clearly favor
the aripiprazole group (p=0.02).
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Table 7. Requirement of antiparkinsonian medication.
THP Used Risperidone Aripiprazole x2 p-value
(n=30) (n=16)
Nil 0 (100%) 13 (81.2%) 34.192 0.000
2mg 25 (83.3%) 3 (18.8%)
4mg 3 (10%) 0
6mg 2(6.7%) 0

1.12.5. Need for Antiparkinsonian Medication

Table 7 shows use of Trihexyphenidyl in both groups. 100%
of risperidone group received antiparkinsonian medication
vs. 18% in aripiprazole group (p=0.000).

1.13. Discussion

This study is a rater blinded naturalistic 6-8 weeks
prospective study comparing the short term efficacy and side
effect profile of aripiprazole with risperidone in patients with
schizophrenia. 46 patients participated in the study: 30 in
risperidone group and 16 in aripiprazole group. The most
important finding of this study was that aripiprazole had
similar short-term efficacy compared to risperidone.
Moreover, aripiprazole emerged as a better drug in terms of
side effect profile as assessed by UKU, AIMS, SAS scales
and anthropometric measurements. The efficacy was evident
across a range of parameters including total PANSS scores,
sub-scores on PANSS, CGI-S and CGI-I. Patient rated global
improvement scale showed a trend towards significance
(p=0.08) favoring aripiprazole. Additionally, even after
controlling for baseline PANSS scores, there was no group
difference with respect to improvement in total PANSS
scores.

Table 6. Comparison of mean change in anthropometric measurements.
Measurements Assessments Risperidone (n=21) Aripiprazole (n=13) F1 F2 F3
Weight Baseline 55.06(11.88) 56.15(13.05) 27.691* 0.065 3.726
Follow up 57.47(12.28) 55.50(11.96)
BMI Baseline 20.78(4.30) 20.73(4.23) 26.538* 0.308 3.954*
Follow up 22.33(4.77) 21.06(3.84)
Waist Baseline 75.01(10.86) 75.28(9.50) 5.901* 0.130 5.269*
Follow up 76.38(11.46) 74.38(78.60)
Waist circumference Baseline 83.18(22.22) 81.28(13.09) 15.416* 0.540 3.257
Follow up 87.50(25.43) 81.15(12.95)
Hip Baseline 92.65(20.73) 91.37(11.11) 5.3% 0.339 0.120
Follow up 95.28(24.14) 91.00(11.51)

*p<0.05; F1=Occasion Effect; F2=Group Effect; F3=Group x Occasion Effect.
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Our results are consistent with some studies [19, 30] but
differ from few other studies [31]. The efficacy of aripiprazole
has been evaluated in patients with schizophrenia or
schizoaffective disorder in short and long- term trials [12,
13, 16, 32]. Aripiprazole was effective in treating both the
positive and negative symptoms of schizophrenia or
schizoaffective disorder in short-term studies [12, 32c, 32d].
Our study finding is similar to the finding in a short term
RCT [30] which showed aripiprazole is equally efficacious
compared to risperidone.

Aripiprazole demonstrated superiority with respect to the
following important adverse events (AEs): asthenia,
hypokinesia, orthostatic dizziness which is consistent with
findings from most studies [30, 32d]. Both self-reported and
objective measures for extra-pyramidal symptoms (EPS)
showed that aripiprazole did better than risperidone,
(p=0.014). In fact, EPS and abnormal movements remained
unchanged or improved slightly with aripiprazole, while they
worsened with risperidone. This is consistent with findings
from numerous controlled trials which have reported that the
rate of aripiprazole-induced extra pyramidal side effects was
reported similar to placebo and needed less antiparkinsonian
medication [16, 33]. Considering that antipsychotic-induced
movement disorders are among the most common AEs
encountered during antipsychotic treatment and that they are
commonly implicated in poor treatment compliance [4], this
finding has important implications for long-term treatment
and outcome in patients with schizophrenia.

In our study, all patients in risperidone received anti-
parkinsonian medication. This finding needs to be interpreted
by keeping in mind that most of patients in the risperidone
group were started on Trihexyphenidyl prophylactically.
This is a routine practice among psychiatrists in our centre
based on the following considerations: risperidone is associated
with significant EPS at relatively higher doses and that
majority of the patients are treated on out-patient basis.
Moreover, patients are called for follow-up after a gap of 6-8
weeks once the treatment is started. Even with this action,
patients on risperidone needed further increase in THP
dosage during their next follow up visit. In contrast only few
patients on aripiprazole needed antiparkinsonian medications
(p=0.00). Additionally, even with higher dosage of THP;
risperidone group showed higher scores on SAS (p=0.014).
Weight gain (p=0.06), waist measurement (p=0.02) and BMI
(p=0.05) With respect to these, aripiprazole did remarkably
well. Weight gain is a common side-effect of antipsychotics,
particularly atypical agents [4]. In our study mean change
was favorable to the aripiprazole group. Increases in body
weight can have serious implications for general health
(including increased risk of metabolic syndrome, cardio-
vascular disorders and mortality) and are associated with
decreased treatment adherence [34]. Our results are
consistent with numerous earlier studies that have reported
minimal increases in bodyweight in recipients of aripiprazole
15-30 mg/day recipients both in short [30, 32¢g] as well as in
long-term [16] clinical trials. Sexual side effects: Even here,
aripiprazole did remarkably well (p=0.02). This finding is an
extremely important one that could have ramifications in
domains such as treatment adherence and quality of life. In a
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community based study [35] on sexual dysfunction and
prolactin level comparing aripiprazole and standard of care
(SOC = olanzapine, quetiapine, risperidone); aripiprazole
had potential to reduce sexual side effects. The ability of
aripiprazole to reduce prolactin level [35] may have resulted
in this particular finding. In contrast, risperidone is
associated with considerable hyperprolactinemia [34]. Two
patients in the risperidone group discontinued treatment due
to skin rash. The two drugs did not differ with respect to the
following adverse effects: headache, sedation, insomnia,
akathesia and constipation demonstrated that aripiprazole
was superior to risperidone. Differences in the mechanism of
action of these two drugs and their neurobiological correlates
may partly explain the differences in efficacy as well as side
effect profiles. Risperidone is a dopamine D2 receptor
antagonist. Blockade of dopamine receptors in the mesolimbic
pathway is thought to mediate antipsychotic efficacy, in
particular the ability to decrease positive symptoms [36].
However, D2 receptor blockade in the mesocortical,
nigrostriatal, and tuberoinfundibular pathways is correlated
with a increased liability for extra pyramidal symptoms
(EPS) and hyperprolactinemia unwanted side effects of
antipsychotic therapy [36D].

Aripiprazole has a partial agonist action at the D2
receptor. Partial agonist action has unique functional and
clinical consequences; it reduces D2 hyperactivity in
mesolimbic dopamine neurons to a degree that is sufficient
to exert an antipsychotic action on positive symptoms, even
though they do not completely shut down the D2 receptor.
At the same time, it reduces dopamine activity in the
nigrostriatal system to a degree that is insufficient to produce
EPS [36b]. David Mamo, et al. [37] reported that at
clinically effective doses (10-30 mg/day) aripiprazole exerts
more than 80% striatal dopamine D2 receptor occupancy in
patients with schizophrenia. Correspondingly, higher striatal
D2 occupancy (>90%) was associated with the development
of extra pyramidal side effects (dystonia, parkinsonism).
Aripiprazole was distinguished by a low serotonin 5-HT2:D2
affinity ratio [52% (SD=18) versus 87% (SD=4), respectively]
and a low 5-HT1A receptor occupancy (mean=16%). Authors
have implied that aripiprazole’s partial D2 agonist properties
accounted for a low propensity for extra pyramidal side
effects.

1.14. Methodological Considerations

This was a rater blinded study. Rater bias can be avoided
by this study design. Such an occurrence would have
important implications for the interpretation of trials in
psychiatry, since even in double-blind studies, blindness can
often not be fully maintained, as different drugs tend to have
different side-effect profiles subjecting the findings of the
trials to observer biases. With respect to our study, we
hypothesized that aripiprazole may be less efficacious when
compared to risperidone. Hence there was no scope for
observer bias. This was a naturalistic study because the
investigator followed up patients who were already started
on risperidone or aripiprazole by the respective treating
team. Moreover, all clinical decisions were taken by the
respective treating teams e.g. which antipsychotic to be
started, dosage, need for other medication etc. We did not
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recruit patients exclusively for the purpose of the study. In
this sense, we believe that our results can be generalized
more closely to real life clinical practice. Although this
was not a randomized control design, all base line
sociodemographic and clinical profile were comparable
across groups. (Even though aripiprazole patients had more
PANSS scores on baseline, they were not statistically
significant) Patients were not blinded to drugs that they were
getting. This is unlikely to bias the results as patients in our
setting rarely read details of the medications that they take.
At the time of recruitment, all patients were off-treatment at
least for a period of 8 days (30.55%) some were never
treated (69.44%). Hence our patients were drug naive with
respect to their current episodes. Dosages of the study drugs
were not fixed and those who received concomitant
medications were not excluded from study. Both groups
received adequate therapeutic [19, 38] doses (mean dose-
risperidone=5.53, aripiprazole =18.43) which were decided
by the treating team based on clinical situations. This gave
the opportunity to know that how many patients on each
group needed increase or decrease in dosage as well as the
need for concomitant medications. Drug compliance was
assessed from the history given by the patients’ family
members. Although sophisticated instruments were not used,
this information is very reliable and valid as they form an
inseparable part of the patient-care. Standardized instruments
were used. (PANSS, CGI, SAS, AIMS, UKU). These scales
helped for a comprehensive and objective assessment of
psychopathology as well as side effect profile. Most of the
studies discussed earlier did not use standardized scales to
measure AEs. The principal investigator was trained to
administer PANSS Scale using teaching videos. The inter-
rater reliability (five videos) for the rater was found to be
good (Pearson correlation=0.986; p=0.002) Sample size was
small. This may have contributed to the type-II error. But,
looking at the mean values of the results, whatever
differences that may have emerged by taking larger sample
sizes would not have made clinical meaning.

LIMITATIONS

This study was not a double blind randomized control
trial. Sample size calculation was not done. Sample size
was small. This may have contributed to the type-II
error. Patients selected from a clinic contribute to selection
bias and may be difficult to generalize to larger general
population. Study was done in tertiary center at a South
Indian state which caters more of people at that locality and
nearby states.

CONCLUSION

In conclusion, it appears that aripiprazole is equally
efficacious and better tolerated than risperidone in patients
with schizophrenia over a short-term period of eight weeks.
Aripiprazole also had better patient satisfaction.

IMPLICATION OF THIS STUDY

In the background of recent controversies/inconsistencies
in the psychopharmacologic literature, aripiprazole may be
considered as a first line antipsychotic agent.
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