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ABSTRACT

Background: Schizophrenia is the most common psychotic disorder and responsible for approximately half of long-
term psychiatric hospitalizations. Antipsychotic medications reduce the psychotic symptoms and prevent relapses.
The choice of drug for treatment of schizophrenia depends on many issues, including effectiveness, cost, side-effect
burden, availability, and tolerability. Many studies have compared antipsychotic drugs with one another, but no broad
consensus has been reached. Our study compares the clinical effectiveness, safety and cost effectiveness of atypical
antipsychotics in our setting.

Methods: This was an observational, prospective study in which schizophrenia patients receiving either olanzapine,
risperidone or aripiprazole were enrolled. Patients were followed up for 3 months. Evaluation of effectiveness was
done by analysing mean reduction in PANSS score. Analysis of ADRs was done using WHO causality scale and
Hartwig and Siegel severity scale. Cost analysis was done by comparing all three groups in term of cost range of
antipsychotic drugs per improvement in PANSS score during the study period.

Results: In the present study, the average dose of antipsychotic drugs received by a patient per day was 8.83+2.98 mg
in olanzapine group, 4.76+1.12 mg in risperidone group and 20.43+8.5 mg in aripiprazole group. Mean reduction in
PANSS score from baseline to 12 weeks was 23.79% in olanzapine group, 25.41% in risperidone group and 24.65%
in aripiprazole group.

Conclusions: All the groups were equally effective in reduction in PANSS score while risperidone was the most cost
effective.
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INTRODUCTION

Schizophrenia is a severe and debilitating mental disorder
that affects approximately 0.3-0.7% of the population.t
and is one of the leading causes of years lived with
disability worldwide.? People with schizophrenia present
changes in thinking, feeling, and behaviour. Its
manifestations are wusually divided into positive
symptoms (auditory hallucinations, delusions,
disorganized thought, disorganized behaviour, and
catatonia.), negative symptoms (alogia, flattened affect,

anhedonia and avolition) and cognitive symptoms like
problems with working memory and executive
functioning.® Antipsychotic medication is the main
therapeutic intervention for schizophrenia. The first-
generation ‘conventional’ antipsychotic drugs like
trifluoperazine, haloperidol etc. are high-affinity
antagonists of dopamine D, receptors. These drugs are
most effective against psychotic symptoms but have high
rates of neurologic side effects, such as extrapyramidal
signs and tardive dyskinesia.# The introduction of second-
generation, or ‘atypical,” antipsychotic drugs promised
enhanced efficacy and safety.> These new medications
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differ from the conventional agents by demonstrating
clinical efficacy while producing fewer extra-pyramidal
symptoms (EPS); they are beneficial in treating negative
symptoms and may also improve the neurocognitive
deficits associated with schizophrenia.® However,
different side effects have been seen with individual
agents, including weight gain and somnolence, which can
decrease compliance and persistency, leading to increased
relapse. Among second-generation medicines, the
question of which antipsychotic should be preferred for
treatment of psychotic disorders is controversial. Clear
evidence-based hierarchies of the comparative efficacy,
safety, risk of discontinuation and side-effects of second-
generation  antipsychotic (SGA) medications are
necessary in order to recommend an antipsychotic
medication in clinical practice.”® The primary objective
of this study was to assess the effectiveness of atypical
antipsychotic drugs among schizophrenics  while
secondary objectives were to analyse adverse drug
reactions and cost effectiveness of atypical antipsychotic
drugs.

METHODS

This was an observational, prospective study carried out
in the department of psychiatry of P.D.U. government
hospital, Rajkot, Gujarat from September, 2016 to
February, 2018. Ethical approval was obtained from the
Institutional Ethics Committee (date of approval-
27/09/2016, letter n0.-19013).

Patients aged 16 to 65 years, of either gender, diagnosed
with  schizophreniform disorder or schizophrenia
according to DSM-1V, with >4 score of at least two
characteristics positive symptoms of positive and
negative syndrome scale (PANSS) score and receiving
either olanzapine or risperidone or aripiprazole were
included in the study.

Patients with other concomitant psychiatric illness (e.g.
bipolar mood disorder or schizoaffective disorder) and
receiving more than one antipsychotic drug were
excluded from the study.

Data (demographic and clinical data) was extracted from
the case file of the patient after obtaining informed
written consent of the patient or patient’s guardian and
recorded in a pre-approved case record form.

Patients were followed up at 4, 8 and 12 weeks after
recruitment. For assessment of effectiveness of
antipsychotic therapy, PANSS was used at each visit by
the attending psychiatrist. For assessment of safety,
analysis of adverse drug reaction was done using WHO
causality scale and Hartwig and Siegel severity scale.
Cost effectiveness was calculated as the minimum and
maximum cost of an antipsychotic drug required for 1-
point reduction in PANSS score and is represented as
cost range per PANSS improvement.

Statistical analysis

All statistical analysis was performed by using MS excel-
2013 and past software version 3.4.1. Normality of the
data was tested by Shapiro-Wilk test. Between the
group’s comparison of data with normal distribution was
done by ANOVA whereas comparison of data with
abnormal distribution was done by Kruskal-Wallis test.
Effectiveness of antipsychotics was analysed by
statistically significant difference in PANSS score from
baseline to 12 weeks follow up period in each group
using repeated measurement ANOVA. For all statistical
analysis p<0.05 was considered statistically significant.
For cost analysis, all three groups were compared on the
basis of money spent on antipsychotic treatment by the
government in relation to improvement in PANSS score
during the study period.

RESULTS

According to the inclusion criteria, a total of 95 patients
were enrolled in the study, out of which 87 patients who
completed at least one follow-up were analysed while 8
patients who did not complete even one follow-up were
not analysed.

Mean age of patients in our study was 31.267+9.64 years.
Schizophrenia was more common in age group of 26-35
years which included 45.97% of the patients. Out of 87
patients, 54 (62%) were males and 33 (38%) were
females with male: female ratio of 1.63:1. There was no
statistically significant difference in age distribution
among males and females (p=0.1248).

In schizophrenia patients, personal history of addiction
such as tobacco chewing, smoking and alcohol drinking
was analyzed. Out of 87 patients, 34 patients (39.08%)
had history of various addictions. Among the patients
with history of addiction, majority of patients (52.94%)
was addicted to tobacco chewing.
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Figure 1: Comparison of PANSS score.

For analysis of effectiveness, patients were divided into 3
groups: Olanzapine (n=31), Risperidone (n=31) and
Aripiprazole (n=25). Average dose of antipsychotic drugs
received by a patient per day was 8.83+2.98 mg in
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olanzapine group, 4.76x1.12 mg in risperidone group and
20.43+8.5 mg in aripiprazole group. It was found that

benzodiazepines were concomitantly prescribed in 24 Demographic characteristic N (%
patients in olanzapine group, 20 patients in risperidone Age (years) (Mean+SD) 31.26+9.64
group and 19 patients in aripiprazole group. Male: female ratio 1.63:1
A ¢ of effecti ¢ individual anti hoti Education level

ssessment of effectiveness of individual antipsychotic p
drug was done by comparing improvement in PANSS III!terate 16 (18.39)
score from baseline to 12 weeks in each group which was Primary level 23 (26.43)
statistically significant in all three groups. When PANSS Secondary level 12 (13.79)
score of all 3 group at each follow visit was compared, Higher secondary 21 (24.13)
between the group comparisons was found to be Graduates 15 (17.24)
statistically insignificant (Table 2). Area of domicile
In the present study, total 22 adverse drug reactions were el 28 (32.15)

udy, Vi u ions w

reported, out of which, 16 ADRs were related to El:E:;ban 23 gggg
antipsychotic drugs and 6 ADRs were related to - — :
benzodiazepines. Most common adverse drug reaction History of addiction (n= 34)
was extrapyramidal syndrome (hand tremors and lip Tobacco chewing 18 (52.94)
smacking) (37.5%) followed by headache and weight Alcohol 4 (11.76)
gain. Maximum number of adverse drug reactions Smoking 7 (20.58)
(36.36%) were seen in patients receiving olanzapine. Tobacco and smoking 3(8.82)
Most common adverse drug reaction seen in patients Tobacco and alcohol 2 (5.88)

receiving olanzapine was hand tremors. According to
Hartwig and Siegel scale, all the adverse drug reactions
were of mild category (level 1-3).

Table 1: Demographic characteristics (n=87).

Table 2: Assessment of effectiveness.

Variables Olanzapine Risperidone Aripiprazole P value
Number of participants 30 29 22 -

Age in years (mean +SD) 32.7+8.84 34.62+12.96 30.86+8.59 0.457
Duration of illness in months(median) 12 7.5 9 0.5138
PANSS score

Baseline 97.2+10.23 94.3748.29 95.95+8.07 0.4878
4 weeks 85.93+8.05 84.38+6.34 86.1346.13 0.594
8 weeks 77.26£5.55 76.9+5.94 77.45+6.54 0.1514
12 weeks 70.7745.81 70.1346.13 71.0945.57 0.1494
P value < 0.001* <0.001* < 0.001* -
Reduction in PANSS score from baseline

to end of the studly (%) 23.79% 25.41% 24.65% -

Table 3: Assessment of cost effectiveness of the therapy.

Variables Olanzapine Risperidone Aripiprazole
Total dose required 204 tablets 108 tablets 107 tablets
Cost (Rs/10 tablets) 1.89 2.25 8.3

Total cost of treatment (120 days) Rs. 52.85 Rs. 43.55 Rs. 142.35
Cost of antipsychotic drugs

Cost of antipsychotic drugs (120 days) Rs. 38.56 Rs. 24.3 Rs. 88.81
Minimum improvement* in PANSS score 7 9 14
Maximum improvement* in PANSS score 38 40 35
Maximum cost per PANSS improvement* Rs.5.5 Rs. 2.7 Rs. 6.34
Minimum cost per PANSS improvement* Rs. 1.14 Rs. 0.6 Rs. 2.5

Cost range per PANSS improvement* Rs. 1.14-5.5 Rs. 0.6-2.7 Rs.2.5-6.34
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In our study, cost of the antipsychotic treatment borne by
government was calculated. Cost analysis revealed that
total cost of 120 days of therapy was highest with
aripiprazole followed by olanzapine. Cost per PANSS
score improvement was lowest with risperidone group.
However, there was no statistically significant difference
between cost of olanzapine and risperidone (Table 3).

DISCUSSION

Choice among the antipsychotic drugs is based mainly on
the differences in adverse effects and possible differences
in efficacy.

In the present study, the gender distribution and mean age
of patients is comparable to that reported in earlier
studies.®** Demographic characteristics showed that the
mean and standard deviation of age of the study patients
was (31.267+9.64) years. In an Indian epidemiological
study done by Ashturkar et al, in Aurangabad, mean age
for the cases was 30.26 years which is comparable to our
study.® The onset of schizophrenia usually occurs
between late teens and the mid-30s.t In our study,
majority of patients (45.97%) were in the age group of
(26-35) years and a higher number of male patients
(62%) were observed with male to female ratio of
1:0.61.Similar results were found in a study done by
Ashturkar et al, in which it was reported that 66.66%
patients were males and 33.33% were females.® McGrath
et al studied the incidence and prevalence of
schizophrenia and found that the incident was
significantly higher in males compared to females; the
male/female ratio median was 1:0.4.1° The onset of
schizophrenia is later in women than in men, and the
clinical manifestations are less severe. This may be

because of the antidopaminergic influence of oestrogen.
11

In the present study, 39.08% of the study patients had
history of substance abuse. Various substances of abuse
reported in our study were tobacco chewing in majority
of patients (52.94%) followed by alcohol drinking and
cigarette smoking. In a study done by Kothari et al. 55%
patients had a history of substance abuse.'? The reasons
for high frequency of both smoking prevalence and heavy
smoking in schizophrenic patients is thought to be at least
partially related to enhancement of brain dopaminergic
activity, which, in turn, results in behavioural
reinforcement due to stimulant effects. Cigarette smoke
also increases the activity of CYP 1A2 enzymes, thus
decreasing the concentration of many drugs, including
clozapine and olanzapine. Schizophrenic patients who
smoke may require higher dosages of antipsychotics than
non-smokers.**

Antipsychotic drugs are the mainstay of the treatment of
schizophrenia. The selection of an antipsychotic drug to
treat patients with schizophrenia is a complex decision
for which the physician must weigh individual patient’s
factors and numerous drug factors, including efficacy,

safety, tolerability, and cost effectiveness.'> Zhang et al
did meta-analysis on efficacy and safety of individual
second generation versus first generation antipsychotics
and found that pooled second generation antipsychotics
(SGAs) were either similarly effective or modestly better
than first generation antipsychotics (FGASs) regarding
several efficacy and tolerability outcomes.*® Because of
clear advantages in terms of fewer side -effects,
particularly extrapyramidal side effects, and better
efficacy as proven by various clinical trials, second
generation antipsychotics are preferred over first
generation antipsychotics now a days.

In the present study, mean per day dosage of
antipsychotic drug received by patients was (8.87+3.34)
mg in olanzapine group, (4.77+1.12) mg in risperidone
group and (20.98+8.91) mg in aripiprazole group. Doses
of antipsychotic drugs were similar to those used in
current clinical practice. The mean baseline PANSS score
was 96.96 in olanzapine group, 94.4 in risperidone group
and 95.28 in aripiprazole group. There was no
statistically significant difference in mean baseline
PANSS score among the three groups. The mean baseline
PANSS score in our study was higher than previous
studies.t”18 At the end of 12 weeks, total reduction in
PANSS score from baseline was 25.93% in olanzapine
group, 24,89% in risperidone group and 23% in
aripiprazole group. Within the group comparison
revealed that reduction in total PANSS score from
baseline to 12 weeks in each group was statistically
significant in all three groups. In the present study, when
the mean reduction in PANSS score from baseline to 12
weeks was compared among olanzapine, risperidone and
aripiprazole groups, no statistically significant difference
between the groups was found. This implies that all three
drugs are equally efficacious.

In a meta-analysis comparing efficacy of risperidone
versus other atypical antipsychotics by comparing various
clinical outcome, Komossa et al, found similar results. In
terms of reduction in PANSS score, head to head
comparison of risperidone and aripiprazole showed both
drugs to be equally efficacious, whereas comparison of
risperidone and olanzapine showed olanzapine to be more
efficacious.!® Conley et al compared the effectiveness of
risperidone and olanzapine in 377 patients and found both
the drugs equally efficacious.!” Kumar et al also reported
similar results. Jindal et al compared efficacy of
aripiprazole and olanzapine in a randomized double-blind
controlled study. This trial demonstrated that aripiprazole
was equally efficacious as olanzapine in the treatment of
schizophrenia.?

Schizophrenia is associated with significant economic
burden. The mean monthly costs per patient on treatment
with schizophrenia is typically more than four times
higher than those for the population as a whole with
similar demographics but without schizophrenia.?
Among all the three drugs, aripiprazole was found to
have the highest cost range per PANSS improvement
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followed by olanzapine. Cost range per PANSS
improvement for risperidone was lowest (Rs. 0.6-2.7).
Barbosa et al. studied the annual cost of treatment of
schizophrenia in adult patients receiving atypical
antipsychotics in Brazil and found that cost of olanzapine
was high compared to risperidone.?

CONCLUSION

From our study, it can be concluded that all three drugs
i.e. olanzapine, risperidone and aripiprazole are equally
efficacious in terms of alleviating symptoms of
schizophrenia. All the adverse drug reactions observed
during the study period were of mild category. Majority
of adverse reactions were seen in patients receiving
olanzapine. Cost analysis revealed that risperidone is the
most cost-effective drug.
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