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Technology and Condition 
Widely available atypical antipsychotics (AAPs) 
(risperidone, olanzapine, quetiapine, and clozapine) for 
treatment of schizophrenia. 

Issue  
Prescription medication costs for schizophrenia – 
driven by the use of AAPs – increased from C$48.13 
million in 1996 to C$150 million in 2004. Health 
funders and practitioners need to know the comparative 
costs and benefits of the four agents widely used for 
maintenance therapy of patients with schizophrenia. 

Methods and Results 
We appraised and summarized the findings from a drug 
class review on AAPs. A systematic review of 
economic evaluations was conducted, with a cost 
analysis from the perspective of a Canadian third-party 
payer. A deterministic decision tree followed a 
theoretical cohort of recently diagnosed and already-
treated patients for 12 months, using observational data 
from a Canadian setting, and results from the clinical 
review. The model suggests that starting with 
risperidone, olanzapine, or quetiapine will cost the 
health care system $17,950, $18,327, and $19,695 for 
the first 12 months respectively. Risperidone remained 
the least costly under different scenarios. Funding 
generic risperidone also represented the smallest fiscal 
impact to drug plan budgets. 

Implications for Decision Making 
• Differences exist among atypical 

antipsychotics. The available evidence 
suggests that, compared with risperidone, 
olanzapine is associated with a lower risk of 
relapse and of treatment discontinuation, but 
is less well tolerated. Evidence also shows 
that clozapine use reduces suicide risk in 
high-risk patients, compared with 
olanzapine. 

• Costs to the health care system do not 
reflect differences in utilization costs. 
Generic and brand-name olanzapine will 
require a larger investment by drug plans 
than quetiapine and risperidone. These costs 
are offset by reduced downstream costs from 
hospitalization, the largest cost component 
for treating patients with schizophrenia. 

• Decisions should be revisited. The lack of 
high-quality evidence to inform first-line 
therapy reimbursement decisions suggests 
that additional analysis should be undertaken 
when comparative effectiveness studies are 
available. The costs associated with 
polytherapy, long-term treatment, and the 
role of traditional antipsychotics should be 
considered. 

This summary is based on a comprehensive health technology assessment available from CADTH’s web site (www.cadth.ca): Farahati 
F, Boucher M, Moulton K, Williams R, Herrmann N, Silverman M, Skidmore B. Atypical antipsychotic monotherapy for 
schizophrenia: clinical review and economic evaluation of first year of treatment.  
 

Canadian Agency for Drugs and Technologies in Health (CADTH) 
600-865 Carling Avenue, Ottawa ON Canada K1S 5S8 Tel: 613-226-2553 Fax: 613-226-5392 www.cadth.ca 

CADTH is an independent, not-for-profit organization that supports informed health care decision making by  
providing unbiased, reliable information about health technologies.
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EXECUTIVE SUMMARY 
The Issue 
Prescription medication costs for schizophrenia increased from C$48.13 million in 1996 to C$150 
million in 2004. This increase accounted for 4.3% of total direct health care and non-health care costs 
in 1996 and 7.4% in 2004 respectively. Because most of the claims for antipsychotics received by 
publicly funded drug plans in Canada are for atypical antipsychotics (AAPs), health founders and 
practitioners need to know the comparative costs and benefits of the four agents available for the 
maintenance therapy of patients with schizophrenia.  
 
Objectives 
The aim of this analysis is to evaluate the clinical effectiveness of the four AAPs that are 
commercially available in Canada (risperidone, olanzapine, quetiapine, and clozapine), and to 
evaluate the economic implications of each when used for the maintenance treatment of 
schizophrenia and related psychoses (including schizophreniform, delusional, and schizoaffective 
disorders).  
 
Clinical Review 
Methods: We appraised the findings from a drug class review on AAPs from the Drug Effectiveness 
Review Project (DERP). We used the annotated Oxman and Guyatt quality checklist for review 
articles. The review examined the impact of using AAPs on the following outcomes: mortality, 
symptom response, functional capacity, hospitalization, discontinuation, tolerance, and long-term 
harm. 
 
Results: The hierarchy of evidence in the DERP review was weighted to head-to-head randomized 
controlled trials with effectiveness outcomes, followed by head-to-head trials with efficacy 
outcomes, then observational studies. In DERP, the best evidence available was rated as moderate 
strength. In making this determination, authors of the DERP report considered the quality of the 
included studies, consistency of their findings, overall weight of evidence, and applicability. For 
mortality, one trial found clozapine to be superior in preventing significant suicide attempts and 
hospitalization to prevent suicide [HR=0.76 (95% CI: 0.58, 0.97)]. Examples of symptom response 
include global state, mental state, positive symptoms, and negative symptoms. Seven outpatient and 
five in-patient RCTs did not identify clinically and statistically significant differences in outcomes. 
Functional capacity refers to quality of life, employment, and relapse. The DERP report did not 
identify differences that were statistically and clinically significant across AAPs. For hospitalization, 
two trials suggest that compared to risperidone or quetiapine, olanzapine has lower rates of and 
longer time to treatment discontinuation, when used for the maintenance treatment of established 
schizophrenia. Lower-strength evidence suggests that the risk of short- to medium-term relapse is 
lower with olanzapine than with risperidone, although the results regarding negative symptoms are 
inconsistent. Lower-strength evidence suggests that the use of risperidone compared to olanzapine in 
hospitalized patients is associated with a shorter length of in-patient stay, faster onset of efficacy, and 
lower rates of treatment discontinuation due to lack of efficacy. For harm, moderate-strength 
evidence indicates that olanzapine causes a higher incidence of important weight gain compared to 
risperidone, clozapine, and quetiapine. 
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Economic Evaluation 
Methods: Our main source of clinical outcomes was the DERP systematic review. In our economic 
model, we focused on those outcomes that met our three criteria of being all statistically, clinically 
(evaluated by DERP), and economically significant among four groups of AAPs during the year after 
a first episode of psychosis. We obtained other clinical information and economic data, from a 
review of pharmacoeconomic studies, Canadian publicly funded drug plans, and the IMS Canadian 
Disease and Therapeutic Index database. We identified factors that affected the cost of treatment, 
including the probability of discontinuation of treatment (due to lack of effectiveness, for example), 
probability of relapse, time to relapse, and the cost of AAPs. These clinical consequences, with the 
probabilities of AEs (EPS, DM), were used to build a decision tree. This model estimated the mean 
overall first 12-month costs after treatment initiation per patient, accounting for the likelihood of 
switching from one AAP to another, as patients progress from first- to second- and third-line therapy 
options. The model also considered the time to encounter these events and length of hospital stay. 
The analytic horizon was the 12 months after the start of treatment, from the first episode of 
schizophrenia or conversion from a traditional antipsychotic agent to quetiapine, olanzapine, or 
risperidone. Clozapine was included as a third-line treatment option for those patients not responding 
to the other AAPs during the first year. 
 
Results: Risperidone and olanzapine seem to be the least-cost choices, followed by quetiapine. The 
first-year costs of treatment for the three options respectively are (in 2005 Canadian dollars) $17,950, 
$18,327, and $19,695. The annual cost of treatment with clozapine is $44,172. We did not compare 
long-acting risperidone to other agents, because there was insufficient evidence of difference in 
clinical outcomes.  
 
Sensitivity Analysis: We estimated the ranges of first-year prescription costs and treatment costs for 
each drug when variable parameters were changed. These included minimum and maximum 
recommended daily doses, uncertainty about the number of days in group home care, and different 
discontinuation and relapse rates. The first-year treatment costs were $5,770 to $22,010 for 
risperidone, $6,447 to $22,288 for olanzapine, $6,844 to $23,980 for quetiapine, and $14,450 to 
$54,137 for clozapine. The results of our sensitivity analysis suggest that the costs associated with 
treatment are sensitive to discontinuation rates, relapse rates (and thus, hospitalization), dosage rates, 
costs of AAPs, and most importantly, the number of days in group-home care. The results suggest 
that risperidone and olanzapine remain the least-cost options, followed by quetiapine.  
 
Health Services Impact 
Clinical practice guidelines do not recommend one agent over another for the acute or maintenance 
phases of schizophrenia. Risperidone, olanzapine, quetiapine, and clozapine accounted for 37%, 
33%, 8%, and 22% respectively of total claims for the treatment of schizophrenia in publicly funded 
health plans in 2000, and 28%, 37%, 17%, and 19% respectively in 2004. The least-cost option for 
publicly funded drug plans in assigning first-line AAPs to a new patient would be generic 
risperidone. The first-year prescription costs for each new patient were about $613 to $2,554, $1,723 
to $5,709, $2,177 to $3,454 and $3,143 to $9,319, for risperidone, olanzapine, quetiapine, and 
clozapine, respectively, depending on dosages and the cost of the AAPs. Futhermore, the associated 
total costs of treatment were about $16,188 to $19,167, $16,096 to $19,718, $18,050 to $20,556, and 
$40,326 to $46,502, for risperidone, olanzapine, quetiapine, and clozapine, respectively, depending 
on dosages and the cost of the AAPs.  
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Based on the available information about the total direct cost of treatment (including the 
discontinuation and relapse rates) of the total patients on first- and second-line therapies, 18.8% of 
patients will remain on risperidone, 19.1% on olanzapine, and 16.8% on quetiapine; and 45.2% of 
patients will switch to third-line therapy. The largest cost-component for treating patients with 
schizophrenia is hospitalization due to the exacerbation of psychotic symptoms, so a significant 
reduction in hospitalizations should result in reduced costs.  
 
Conclusions 
From a clinical effectiveness perspective, olanzapine and risperidone are superior to quetiapine. 
Compared with risperidone, olanzapine is associated with a lower risk of relapse and of treatment 
discontinuation for any reason. The risk of treatment discontinuation due to AEs is higher. The 
evidence shows that clozapine use reduces suicide risk in high-risk patients, compared with 
olanzapine. 
 
Our economic evaluation, which considered the total direct treatment costs of AAP, suggests that 
risperidone and olanzapine are similar regarding first-year treatment costs. Both are associated with 
lower costs than quetiapine. The results were sensitive to variations in discontinuation, relapse rates, 
dosages, group home, and associated costs of AAPs. We found that AAPs-associated EPS and DM 
do not lead to substantial cost implications, because of their low incidence.  
 
Regarding budgetary impact, the least-cost choice for first-line AAPs therapy, on average, would be 
generic risperidone. Assigning each new patient to generic risperidone would cost public health plans 
approximately $613 to $1,840 per patient and ministries of health approximately $16,188 to $17,612 
per patient, depending on the dose prescribed and downstream AE management costs. 
 
The ethical issue about treating without consent and the related issue about how well some patients 
with schizophrenia can, with impaired insight, distinguish the risks and benefits of similar drugs, 
must be considered. Acutely psychotic patients may be unable to give informed consent to treatment, 
yet physicians are required to seek it. 
 
We could identify no high-quality evidence that could directly inform public policy questions 
regarding which atypical antipsychotics represent optimal treatment decisions for first-line therapy. 
The results of this study were based largely on two trials and one observational study, with patient 
populations of potentially limited generalizability. The long-term clinical and economic 
consequences of AAP therapy are largely unknown and were assumed to be insignificant compared 
with those that occur in the first 12 months of therapy. The analysis presented in this study should be 
replicated when additional comparative effectiveness data based on patients with a first episode of 
schizophrenia are available.  
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ABBREVIATIONS 
AAPs 
AE 
BPRS 
CA 
CATIE  
CCA 
CEA 
CGI 
CGI-I 
CGI-S 
CI 
CNOMSS 
CPA 
CUA 
D2 and D4 
DERP 
DM 
EPS 
ESRS 
HAM-D  
HR 
InterSePT 
L-A 
NNH 
NNT 
OR 
PANSS  
QALY 
QoLS 
QUEST 
RCT 
RD 
SANS 
TAS  
TD 
VA 
WHO 
WMD 

atypical antipsychotics 
adverse event 
Brief Psychiatric Rating Scale 
cost analysis 
Clinical Antipsychotic Trials of Intervention Effectiveness 
cost and consequences analysis 
cost-effectiveness analysis 
Clinical Global Impression 
Clinical Global Impression – Improvement 
Clinical Global Impression – Suicide 
confidence interval 
Canadian National Outcomes Measurements Study in Schizophrenia 
Canadian Psychiatric Association 
cost-utility analysis 
dopamine receptors 
Drug Effectiveness Review Project 
diabetes mellitus 
extrapyramidal symptoms 
Extrapyramidal Symptom Rating Scale 
Hamilton Depression Rating Scale   
hazard ratio 
International Suicide Prevention Trial  
long acting  
number needed to harm 
number needed to treat 
odds ratio 
Positive and Negative Syndrome Scale 
quality-adjusted life-year 
Quality of Life Scale 
Quetiapine Experience with Safety and Tolerability study 
randomized controlled trial 
risk difference 
Scale for the Assessment of Negative Symptoms  
total aggression severity  
tardive dyskinesia 
Veterans Affairs 
World Health Organization 
weighted mean difference 
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GLOSSARY 
Discontinuation rates: proportion of patients who stop taking a particular drug. 
 
EPS: extrapyramidal symptoms are neurological side-effects of taking antipsychotic drugs, and 
generally involve involuntary movements, tremors and paralysis, and changes in breathing and heart 
rates. 
 
Relapse: proportion of patients hospitalized because of exacerbation of schizophrenia.  
 
Tardive dyskinesia: neurological disorder caused by long-term or high-dose use of dopamine 
antagonists, usually antipsychotics.
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1 INTRODUCTION 
1.1 Background  
Schizophrenia is a treatable mental illness associated with significant morbidity and mortality. 
Symptoms include disorganized thinking, delusions, hallucinations, and changes in emotion and 
behaviour.1 Patients face a significantly increased risk of suicide, violence, substance abuse, 
homelessness, unemployment, medical illnesses, and victimization. The average life expectancy is 
significantly reduced,2 and the risk of suicide is 15 to 25 times higher3-7 than the average rate of 
approximately 0.5% to 1% in the general population.3,8  
 
An estimated 0.6% of Canadians will develop schizophrenia at a point in their lives,2 usually starting 
in the late teens or early 20s.1 In 2005, this totalled 198,803 people, in Canada (Table 11). 
 
From an economic perspective, schizophrenia has high direct and indirect costs. These are due to the 
relatively early onset of disease, lack of universally effective treatment, comorbidity, severe long-
term functional impairment, and an ongoing need for in-patient and outpatient care.9,10 In spite of the 
relatively constant prevalence rate, the total economic cost of schizophrenia in Canada has 
significantly increased over the last decade, from about $2.35 billion in 1996 to approximately $6.85 
billion in 2004.11,12 Annual productivity losses due to morbidity and mortality accounted for 70% 
($4.83 billion) of the total direct and indirect costs of schizophrenia in 2004.13 Hospitalization for 
initial schizophrenic episodes and relapses accounted for 61% ($1.235 billion in 2004) and drug 
expenditures for about 7.4% ($150 million in 2004 dollars) of the total direct health and non-health 
care costs ($2.02 billion) for these patients.11,12 The remaining direct cost is for services and 
resources such as professional billings, residential care facilities, and costs associated with 
incarceration, attempted suicide, and suicide.12 
 
Although drugs make up a minor portion of the overall cost of schizophrenia, they have a potentially 
major impact on total costs, including the cost of hospitalizations and unemployment, because many 
relapses are the result of a lack of compliance or ineffective treatment.14-16 Antipsychotic medications 
are typically part of a treatment plan for patients with schizophrenia. The more recently introduced 
atypical antipsychotics (AAPs) are increasingly replacing traditional antipsychotics.2 
 
1.2 Overview of Technology 
Antipsychotic drugs are classified as typical (traditional) or atypical. The typical antipsychotics have 
been available for years. These include chlorpromazine, haloperidol, and thiothixene. The newer 
atypical agents that are available in Canada include clozapine, risperidone, olanzapine, and 
quetiapine.  
 
Typical antipsychotic agents can be grouped by chemical structure (e.g., phenothiazine, 
butyrophenones, thioxanthenes) or by their potential for common adverse events (AEs), including 
extrapyramidal symptoms (EPS), sedation, anticholinergic, and cardiovascular.17 They have been 
shown to predominantly block dopamine (D2) receptors.18  
 
 



Atypical Antipsychotic Monotherapy for Schizophrenia: 
Clinical Review and Economic Evaluation of First Year of Treatment 

2 

EDS=Exception Drug Status; mg=milligram; mL=millilitre; *from Saskatchewan Health 2007;35 information on other generic versions 
of risperidone, olanzapine, and clozapine presented in Appendix 2; Appendix 2 presents unit costs and annual costs for all dosages 
available in Canada. 
 
The first AAP developed was clozapine. It is a dibenzodiazepine derivative shown to have dopamine 
(D4) receptor-blocking activity, and central serotoninergic, histaminergic, and α-noradrenergic 
receptor-blocking activity. The AAPs that subsequently became available (risperidone, olanzapine, 
quetiapine) all shared, among other properties, serotonin and D2 receptor-blocking activity.18 Of 
concern is the association between the long-term use of AAPs and AEs related to the endocrine 
system, such as diabetes mellitus (DM), weight gain, and increases in cholesterol levels. Incidence 
rates vary depending on the drug and for some AEs (e.g. EPS), the dose used.19-27 Concerns about the 
potential increased risk of cerebrovascular events associated with the use of AAPs have been 
reported. This potential increased risk was identified in a different population than the one of interest 
in this report, i.e., elderly patients with dementia.28  
 
With increasing knowledge about AAPs and the heterogeneity of the effects that they produce, some 
authors recommended that the concept of “atypicality” be abandoned.29 The debate over whether the 
newer antipsychotics have an advantage over traditional neuroleptics has re-emerged.29 The Canadian 
clinical practice guidelines2 for the treatment of patients with a first episode of psychosis suggest the 
use of AAPs, because of their lower risk of short- and long-term EPS.2 Treatment should be 
continued for a minimum of two years.2 It has been suggested that treatment non-response to 
adequate trials of two antipsychotic drugs is an indication for clozapine. There is no consensus in 
which order the AAPs should be tried before classifying the patient as treatment-resistant.2 
 
In Canada, four AAPs are approved for the first-line maintenance treatment of schizophrenia. These 
are olanzapine (Zyprexa®, Lilly),30 risperidone (Risperdal®, Janssen Ortho),31 quetiapine (Seroquel®, 
AstraZeneca),32 and clozapine (Clozaril®, Novartis Pharmaceuticals).33 Because of the significantly 
increased risk of agranulocytosis and seizures, the use of clozapine is limited to patients who are non-
responsive to or intolerant of traditional antipsychotic drugs. Table 1 describes the AAPs available in 
Canada for the treatment of schizophrenia, and provides examples of unit costs and annual treatment 

Table 1: Unit costs and annual treatment costs of available AAPs 
in Canada for dosages in treatment of schizophrenia 

Generic 
Name 

Trade Name Unit 
Cost 
C$ 

Annual Cost C$ 
of Canadian 

Guideline 
Dosages 

Annual Cost C$ of 
Most Common 

Dosages 
(CNOMSS)34 

risperidone*  
Risperdal 1 mg tablet  
Risperdal oral solution 1 mg/mL  
generic risperidone* 1 mg/mL oral 
solution 

 
1.20 
1.38 
0.84 

2 to 6 mg/day 
876 to 2,628 

1,007 to 3,022 
613 to 1,840 

4.2 mg/day 
1,840 
2,116 
1,288 

olanzapine*  
Zyprexa Zydis (EDS) 5mg orally 
disintegrating tablet 
generic olanzapine 2.5 mg  

 
3.67 

 
1.18 

10 to 20 mg/day 
2,679 to 5,358 

 
1,723 to 3,446 

14.3 mg/day 
3,831 

 
2,464 

quetiapine*  
Seroquel 100 mg  

 
1.43 

600 mg/day 
3,132 

372.7 mg/day 
1,945 

clozapine*  
Clozaril (EDS) 100 mg  
generic clozapine(EDS) 100 mg tablet  

 
4.08 
2.87 

300 to 600 mg/day 
4,468 to 8,935 
3,143 to 6,285 

383.5 mg/day 
5,711 
4,017 
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costs, based on the dosage ranges recommended by the Canadian Psychiatric Association Clinical 
Practice Guidelines for patients with schizophrenia and related disorders.2 These are 2 mg/day to 6 
mg/day for risperidone, 10 mg/day to 20 mg/day for olanzapine, 600 mg/day for quetiapine, and 300 
mg/day to 600 mg/day for clozapine. These recommendations may not apply to other diseases or to 
populations such as geriatric patients or patients with liver dysfunction. Alternatively, we estimated 
the unit and annual costs based on the most common dosages identified in one observational study 
[the Canadian National Outcomes Measurements Study in Schizophrenia (CNOMSS)].34 These 
dosages were 4.2 mg/day for risperidone, 14.3 mg/day for olanzapine, 372.7 mg/day for quetiapine, 
and 383.5 mg/day for clozapine. 
 

Table 2: Formulary status of AAPs in Canadian jurisdictions 
Publicly Funded 

Drug Plans 
AAPs Available in Canada 

 risperidone 
(oral tablets) 

Risperdal oral 
liquid 

Risperdal 
Consta 

olanzapine quetiapine clozapine 

Alberta B† limited in 2 
programs 

not listed B†† B B 

British Columbia B‡ B not listed R B B 
New Brunswick* B/L/R†‡** not listed R L/R B/R L/R 

NIHB B† B not listed B B B 
Newfoundland and 

Labrador 
B†‡ B not listed R B R 

Nova Scotia B† B R R B N 
Ontario B† B not listed B B R 

Saskatchewan B† B R R B R 

Source: National Prescription Drug Utilization Information System (NPDUIS) Database, Canadian Institute for Health Information, 
Ottawa ON (December 2005), only reported data regarding provinces for which data available; B=benefit, no justification required 
for reimbursement; L=limited, requires that specific criteria be met for reimbursement (automated process); NIHB=Non-Insured 
Health Benefits; R=restricted, requires formal request to drug program for reimbursement (case-by-case review). *In NB, risperidone 
strengths ≤1 mg and quetiapine are benefit drugs for patients >65 years and those in nursing homes. Quetiapine is benefit drug for 
patients on social services. Risperidone strengths >1 mg, olanzapine, and clozapine have limited formulary status in patients >65 
years, those on social services, and patients in nursing homes. All four AAPs have restricted formulary status in patients with cystic 
fibrosis, those with human immunodeficiency virus, and organ transplant patients. †Risperdal 5 mg-tablet not listed as benefit drug 
product; ‡Risperdal M-tab 3 mg and 4 mg not listed as benefit drug products; **strength ≤1 mg listed as full benefit drug product; 
††Zyprexa Zydis 15 mg not listed as benefit drug product. 
 
The formulary status of each of the four AAPs commercially available in Canada varies in publicly 
funded drug plans. Risperidone is commonly provided as a full-benefit drug, except for the new 
injectable (L-A) form (Risperdal Consta), which is not listed in most jurisdictions. When it is listed, 
reimbursement is restricted to specific cases. Quetiapine is commonly available as a full-benefit 
formulary listing. Olanzapine and clozapine are listed as full-benefit drugs in three provinces. Their 
formulary status varies between limited and restricted in the other provinces. Unless otherwise 
specified, the information in Table 2 applies to all programs in each plan. 
 
 
2 ISSUES 
Prescription medication costs for schizophrenia increased in Canada from 4.3% to 7.4% of total 
direct health care and non-health care costs for schizophrenia between 1996 and 2004.11,12 Because 
most claims for antipsychotics that are received by publicly funded drug plans in Canada are for 
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AAPs, funders and practitioners need to understand the comparative costs and benefits of these 
agents when used for the maintenance therapy of patients with schizophrenia.22  
 
 

3 OBJECTIVES 
The objective of this analysis is to compare the clinical effectiveness of the four AAPs that are 
commercially available in Canada (risperidone, olanzapine, quetiapine, and clozapine), and to 
evaluate the economic implications (health care costs associated with treatment and management of 
disease) of each when used for maintenance treatment of schizophrenia and related psychoses 
(including schizophreniform, delusional, and schizoaffective disorders). There are three objectives in 
this report: 
• compare the clinical effectiveness of clozapine, olanzapine, quetiapine, and risperidone 

(including oral and L-A injectable forms) for the maintenance treatment of schizophrenia and 
related psychoses 

• evaluate the comparative costs (including clinical benefits and harms) associated with the use of 
the AAPs for these disorders during the first 12 months after treatment initiation 

• estimate the impact of the utilization of these drugs for these disorders on Canada’s publicly 
funded health care system.  
 

This report seeks to address these objectives by answering four questions with respect to adults 
requiring maintenance treatment of schizophrenia and related psychoses. 
• How do AAPs compare to each other in terms of clinical effectiveness, including benefits (e.g., 

symptom control, rate of hospitalization, suicidal attempts) and harms (e.g., AE, all-cause 
mortality)? 

• How do AAPs compare to each other in terms of impact on health-related quality of life? 
• How do AAPs compare to each other in terms of health care payer costs? 
• How do AAPs compare to each other in terms of impact on Canadian health services utilization 

and provincial budgets, given different usage scenarios? 
 

 
4 CLINICAL REVIEWS 
4.1 Methods 
We summarized information on the comparative effectiveness of AAPs from a drug class review 
published in April 2006 by the Drug Effectiveness Review Project (DERP), using a peer-reviewed 
protocol.28 DERP is managed by the Centre for Evidence-based Policy at the Oregon Health & 
Science University in Portland. It is a unique initiative in the US, aimed at conducting evidence-
based reviews on large drug classes. We used this report as the main source of clinical information 
because the Canadian Agency for Drugs and Technologies in Health (CADTH) is a participant in this 
project and had input in the design of the review. All DERP reviews are based on the systematic 
review approach, and DERP answered questions that were relevant to this report. Because this 
review included several indications (e.g., bipolar disorder), we focused on those sections that 
evaluated the effectiveness of AAPs when used for schizophrenia. 
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While authors of the DERP review based their inclusion criteria on the third and fourth editions of 
the Diagnostic and Statistical Manual of Mental Disorders, which is consistent with our protocol, 
they also included in-patients, whereas our focus was with outpatients. Some information from the 
in-patient studies (e.g., impact of AAPs on hospitalization) was deemed to be relevant to our 
economic evaluation. We summarized sections of the DERP review that described outcomes for 
which differences in effectiveness or efficacy were identified. Because data required for the 
economic analysis may have been unavailable in the DERP review, we obtained some of the primary 
studies included in the DERP report to extract relevant data.28 The primary author was contacted on 
several occasions to clarify statements and results appearing in the DERP report. Although we had 
initially intended to include five AAPs in this report (aripiprazole, clozapine, olanzapine, quetiapine, 
and risperidone), the protocol was later amended to exclude aripiprazole from the list of relevant 
interventions because it is only available in Canada through Health Canada’s Special Access 
Programme, and no Canadian jurisdictions provide reimbursement for it.  
 
4.1.1 Methods used by DERP 

The DERP used systematic review methods. In the case of AAPs, the literature search extended to 
the first quarter of 2005. Three electronic databases were searched: Cochrane Central Register of 
Controlled Trials, MEDLINE, and PsycINFO. Attempts were made to identify additional studies by 
searching reference lists, hand searching medical and statistical reviews published on the Federal 
Drug Agency’s web site, and searching dossiers submitted by pharmaceutical manufacturers. When 
data were determined to be suitable for statistical pooling, a meta-analysis was conducted. 
 
A hierarchy was used to describe the quality of included studies: good, fair, and poor. Only studies 
rated good or fair were used in the analysis, although all studies meeting pre-determined inclusion 
criteria were described in the DERP report. The evidence of effect on clinical outcomes and long-
term harm outcomes was emphasized over surrogate and short-term tolerability outcomes. In 
reaching conclusions, head-to-head randomized controlled trials (RCTs) with effectiveness outcomes 
were given the highest weight, followed by head-to-head trials with efficacy outcomes, then 
observational studies. Indirect comparisons, based on active or placebo controlled trials, were only 
used when no direct evidence was available.  
 
a) Effectiveness and efficacy outcomes 
• mortality (prevention of suicide)  
• symptom response (e.g., global state, mental state, positive symptoms, negative  symptoms) 
• functional capacity (e.g., quality of life, employment, relapse) 
• hospitalization. 

 
b) Tolerability and harm outcomes 
• overall AEs 
• withdrawals due to adverse events 
• tolerability (e.g. EPS, weight gain, agitation, constipation, sedation, elevated cholesterol) 
• long-term harms and serious AEs (e.g., DM, tardive dyskinesia). 
A description of the literature search strategy, selection criteria, analytic framework, data abstraction 
strategy, and quality assessment of included studies appears in the DERP report.28  
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4.1.2 Quality assessment of DERP report 

We evaluated the quality of the DERP systematic review using the annotated Oxman-Guyatt quality 
checklist for review articles.36 Ten questions form the basis of this instrument (Appendix 4). The first 
nine evaluate methods, while the 10th question assesses the overall scientific quality of the 
systematic review.  
  
4.2 Results 
In the systematic drug class review of AAPs conducted by DERP, 64 head-to-head RCTs on 
schizophrenia met the inclusion criteria. These studies form the basis of the information on clinical 
benefits, tolerability, and short-term AEs described in this report. Other comparative RCTs and 
observational studies were included in the DERP review of clinical benefits and short-term AEs. 
These used a traditional antipsychotic agent or placebo as control, and were mainly used for indirect 
comparisons.  
 
Forty-four observational studies were included in the assessment of long-term serious harms. The 
names of the authors and validity of identified reports appear in Appendices 5 and 6. Based on the 
DERP methods, studies that were rated fair and good quality were used in the analyses, although a 
limited number of poor quality studies were included in the assessment of serious long-term harms. 
Although the studies listed in Appendix 6 included patients with schizophrenia, some also included 
populations with other conditions. A synthesis of the impact of AAPs on all clinical outcomes 
appears in Appendix 7.  
 
The evidence is inadequate to make conclusions regarding the effectiveness of L-A risperidone for 
injection. There was no evidence of clinical and statistical differences between outcomes for 
aripiprazole. 
 
4.2.1 Quality assessment of DERP report 

Based on the responses to the first nine questions of the annotated Oxman-Guyatt quality checklist, 
we determined the quality of the DERP review to be generally good. Although we answered “yes” to 
eight questions, we could not do so for question 4 “Was bias in the selection of studies avoided?” We 
answered “cannot tell” because the DERP report does not say whether the study selection was done 
by two reviewers working independently. There is no statement on how reviewers resolved 
disagreements. Based on guidelines from the Oxman-Guyatt checklist, we gave an overall quality 
rating of 5 (out of a maximum of 7), because the review is likely to have at least minor flaws. 
Authors of the DERP review appraised the quality of each included study (Appendices 5 and 6).  
 
4.2.2 Effectiveness and efficacy outcomes 

Considering information on the comparative clinical benefits, tolerability, and harms from all studies 
included in the DERP report, with the strength of the available evidence, we found that differences 
exist between AAPs when they are used in the treatment of schizophrenia.28  
 
a) Mortality 
One trial provided direct comparative evidence of an impact on suicidality. This study found 
clozapine to be superior in preventing significant suicide attempts and hospitalization to prevent 
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suicide [HR=0.76 (95% CI: 0.58, 0.97)], and preventing more severe suicide events [HR=0.78 (95% 
CI: 0.61; 0.99)].37 
 
b) Symptom response 
Examples of symptom response include global state, mental state, positive symptoms, and negative 
symptoms. The DERP report identified seven outpatient and five in-patient RCTs but did not identify 
clinically and statistically significant differences in outcomes (Appendix 7).  

CI=confidence interval; HR=hazard ratio; N/E=not estimated; RD=risk difference 
 
c) Functional capacity 
Functional capacity refers to quality of life, employment, and relapse. The DERP report did not 
identify differences that were statistically and clinically significant across AAPs. 
 
d) Hospitalization 
Two trials provided direct evidence of the comparative 12-month risk of hospitalization across 
AAPs.24,37  
 
4.2.3 Tolerability and Harm Outcomes 

a) Clinical versus surrogate outcomes 
Following the evidence-grading hierarchy used by the authors of the DERP report, we gave more 
weight to findings that were related to patient-relevant outcomes (such as disease exacerbation or 

Table 3: Findings from CATIE phase I trial 
Outcome Findings Difference Significance 

(95% CI) 
olanzapine=64%  
risperidone=74% 

RD=−9.9% −16.9%; −2.9% overall discontinuation rates 

olanzapine=64% 
quetiapine=82% 

RD=−18.1% −24.7%; −11.4% 

olanzapine=9.2 months 
risperidone=4.8 months 

HR=0.75  0.62; 0.90 time to discontinuation for any 
cause 

olanzapine=9.2 months 
quetiapine=4.6 months 

HR=0.63 0.52; 0.76 

olanzapine=15% 
risperidone= 27% 

HR=0.45 0.32; 0.64 discontinuation due to lack of 
efficacy 

olanzapine=15% 
quetiapine=8% 

HR=0.41 0.29; 0.57 

olanzapine=3 months 
risperidone=1 month  

HR=0.69 0.55; 0.87 duration of successful treatment 

olanzapine=3 months 
quetiapine=1 month  

HR=0.53 0.43; 0.67 

olanzapine=24% 
risperidone=30% 

HR=0.67 0.50; 0.90 discontinuation due to patient’s 
choice 

olanzapine=24% 
quetiapine=33% 

HR=0.56 0.42; 0.75 

risk of hospitalization due to 
exacerbation of schizophrenia 

olanzapine=11%  
risperidone=15% 
quetiapine=20% 

N/E N/E 
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weight gain), rather than studies, which reported instrument-based intermediate or surrogate 
outcomes [such as the Positive and Negative Syndrome Scale (PANSS)]. As a result, we report 
findings from the two main effectiveness trials included in the DERP review. Other outcomes are 
described in Appendix 7.  
 
b) CATIE results 
The 18-month Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE)24 was the largest 
effectiveness trial included in the DERP review. Of the 1,493 patients with established non-
treatment-resistant schizophrenia, 336 were on olanzapine, 341 were on risperidone, and 337 were on 
quetiapine. Funded by the National Institute of Mental Health, CATIE showed that olanzapine is 
more effective than quetiapine on five measures, and superior to quetiapine and risperidone on six 
measures (Table 3). 
 
CATIE showed that olanzapine has a higher risk of harm than risperidone (18% versus 10%), a 
higher risk of weight gain than risperidone or quetiapine (30%, 14%, 16%), and a higher increase 
from baseline in serum glucose, cholesterol, and triglycerides. Quetiapine has a greater negative 
effect on serum lipids than risperidone. 
 
c) Other clinical trial results 
Effectiveness outcomes were evaluated in four in-patient RCTs (Kasper et al. 2001, Taylor et al. 
2003, Lucey et al. 2003, Snartese et al. 1999) comparing olanzapine to risperidone. Statistical 
pooling by authors of the DERP report28 showed that risperidone is associated with better outcomes 
than olanzapine in three measures: 
• length of stay was 5.29 days (95% CI: 1.29; 9.29) shorter (calculated weighted mean length of 

stay of 48.26 days for olanzapine and 43.02 days for risperidone) 
• initial response occurred 7.65 days (95% CI: 2.97; 12.34) sooner 
• risk of discontinuation due to lack of efficacy was lower [relative risk (RR)=1.39 (95% CI: 1.11; 

1.75), RD=3.3% (95% CI: 0.5%; 6.1%)]. 
 
The Canadian study by Snartese et al. 1999 found a statistically significant difference in the rate of 
re-admission over 12 months between risperidone (31.4%) and olanzapine (61.9%) (p=0.026).  
 
d) Trial results 
Discontinuation and relapse rates, and length of stay in hospital: When compared to risperidone or 
quetiapine, olanzapine has lower rates of and longer time to treatment discontinuation, when used for 
the maintenance treatment of established schizophrenia. Lower-strength evidence suggests that the 
risk of short- to medium-term relapse is lower with olanzapine than with risperidone, although the 
results regarding negative symptoms are inconsistent. Lower- strength evidence suggests that the use 
of risperidone compared to olanzapine in hospitalized patients is associated with shorter length of in-
patient stay, faster onset of efficacy, and lower rates of treatment discontinuation due to lack of 
efficacy. 
 
Tolerance: In terms of tolerability, moderate-strength evidence indicates that the rates of 
discontinuation due to AEs are higher with olanzapine than risperidone, although the time to 
discontinuation due to AEs was not significantly different between the two agents. The difference in 
discontinuation due to AEs was not found between olanzapine and quetiapine. Lower-strength 
evidence suggests that the frequency and severity of EPS are higher with risperidone than with 
quetiapine. When high doses of risperidone (≥5 mg/day) are used, the risk of EPS is higher, 
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compared to the use of low doses of olanzapine and clozapine. With respect to the other AEs, lower-
strength evidence suggests that the use of clozapine is associated with higher rates of hypersalivation, 
dizziness, somnolence, and constipation than olanzapine. The use of clozapine is associated with 
higher rates of somnolence than risperidone. The use of quetiapine caused more somnolence, 
dizziness, and dry mouth than risperidone. The use of risperidone is associated with elevated serum 
prolactin levels, although there is no harm associated with such levels. The evidence is inadequate to 
make conclusions about the comparative effects of AAPs on serum lipids and glucose levels. 
 
Long-term harm from treatment: Regarding the risk of long-term serious harms associated with the 
use of AAPs, moderate-strength evidence indicates that olanzapine causes a higher incidence of 
important weight gain compared to risperidone, clozapine, and quetiapine. In this review, most 
included studies defined important weight gain as an increase in weight of at least 7% from baseline. 
When the actual amount of weight gain was reported, moderate-strength evidence indicates that the 
use of olanzapine causes a weighted mean increase in weight of 1.8 to 3.9 kg, compared to 
risperidone. An increase of 3.77 kg was observed, compared with quetiapine. No differences in 
weight gain were found between clozapine and olanzapine. Lower-strength evidence suggests that 
the risk of new onset DM is higher with olanzapine, compared with risperidone. There is insufficient 
evidence to make conclusions about the risk of developing DM with quetiapine and clozapine. 
 
 
5 ECONOMIC ANALYSES 
5.1 Review of Economic Studies 
5.1.1 Methods  

We designed a protocol a priori and followed it throughout the review process. 
 
a) Literature search strategy 
We designed a comprehensive economic search strategy to identify published and grey literature 
(Appendix 1). MEDLINE, MEDLINE In-Process & Other Non-Indexed Citations, EMBASE, 
BIOSIS Previews, and PsycINFO were searched on Ovid on May 18, 2006 without language or 
publication date restrictions. The search was updated with monthly alerts. We searched The 
Cochrane Library 2006, Issue 2 and the May 2006 issue of the Health Economic Evaluations 
Database (HEED), with new issues of both as they arrived. 

 
We found grey literature by searching the web sites of health technology assessment and related 
agencies, and their databases. Search engines included Google™ and other Internet tools. Electronic 
searches were supplemented by manual searches of the bibliographies and abstracts of selected 
publications and by contacting selected experts and agencies. Manufacturers of AAPs were invited to 
submit relevant information.  
 
b) Selection criteria 
We included full and partial economic evaluations (such as cost-minimization analysis, cost-
effectiveness analysis, cost-utilization analysis, cost-comparison analysis and cost-consequence 
analysis) with no time and geographic restrictions.  
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c) Selection method 
Two reviewers (FF, KM) independently selected papers for inclusion, and resolved differences by 
consensus. Where disagreement persisted, a third reviewer (MB) acted as a referee, and differences 
were resolved by consensus (unanimity minus one). Titles, keywords, and abstracts were screened, 
and relevant articles were assessed based on the criteria.  
 
d) Data extraction and abstraction strategy 
We designed a data extraction form a priori to document relevant information such as report 
characteristics, study design, patient demographic and clinical characteristics, interventions and 
comparators, AE, cost data, and clinical and economic outcome measures. One reviewer (FF) 
extracted data from the selected studies, and a second reviewer (KM) double-checked the extracted 
data (Appendix 7).  
 
e) Strategy for quality assessment 
We used the Drummond et al.38 checklist to assess the cost-consequence analysis (CCA) and the 
cost-effectiveness analysis (CEA) studies (Appendices 11, 12, 13, and 14). For cost analysis, we 
removed the questions that did not apply, particularly those related to effectiveness. 
 
f) Data analysis method 
Given the heterogeneity among economic studies, we did not try to combine study results into a 
summary estimate. Instead, we synthesized the available evidence from the studies.  
 
5.1.2 Results  

The electronic search yielded 1,461 citations, of which 34 met the inclusion criteria. Of these, four 
were conducted in Canada, and 22 in the US and eight other countries (Appendix 10). The included 
disorders for all studies, based on the Diagnostic and Statistical Manual of Mental Disorders – 4th 
edition, or the International Classification of Diseases, ninth revision, Clinical Modification, were 
schizophrenia, and schizoaffective and schizophreniform disorders. One study39 included participants 
with a mixed diagnosis of schizophrenia, bipolar disorder, other psychoses, major affective disorder, 
Alzheimer disease or dementia, post-traumatic stress disorder, dysthymia, or other psychiatric 
disorders. This study was included for its information about the cost of medication for treatment of 
schizophrenia compared with other disorders. Although our comparators are risperidone, olanzapine, 
quetiapine, and clozapine, we included all pharmacoeconomic studies that included one of the four 
AAPs. We indicated all the comparators by name, but dosages, costs, and results are given only for 
the four AAPs (Appendices 13 and 14). 
 
Of all the pharmacoeconomic studies, seven were CCAs, 13 were CEAs, and 14 were partial or full 
CA. The CCA controls selected AEs such as weight gain and diabetes mellitus (DM), in addition to 
the costs of treatment for schizophrenia. The results of CCAs are reported in terms of total 
schizophrenia, related and unrelated (e.g., including cost of AEs), and the medical cost of treatment 
per month, year, or five-year period. CEAs involve measuring the incremental cost per unit of 
improved outcome. Some of the included CEAs reported cost using the Brief Psychiatric Rating 
Scale (BPRS). Some of the CEAs tabulated cost per avoided relapse or cost per improved patient 
(Appendices 12 and 13). The full and partial cost analyses estimated the utilization of health care, 
and the cost of treating schizophrenia and some related disorders. This was done mostly from a third 
payer’s perspective with or without consideration of effectiveness. 
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5.1.3 Quality of economic evaluations 

The overall quality of the studies was fair to good: good with respect to methods and analyses, but 
poor because of underlying assumptions, generalizability of patient populations, and limitation of 
study design and data. The time horizon for 12-month studies was too short to account for the cost of 
all consequences, including productivity losses. As a result, discounting was not applied.  
 
Table 4 presents some cost components of treatment for schizophrenia and related disorders from the 
pharmacoeconomic review.  
 
5.1.4 Discussion 

Not all the studies reached the same conclusions: six recommended olanzapine, and seven, 
risperidone. Of 34 studies, four reported equal or similar cost-effectiveness. Most of the studies 
reported that the largest cost component of treating patients with schizophrenia is hospitalization, 
ranging from approximately a third to half of the total annual cost. Thus, discontinuation of treatment 
and relapse, which increase the probability and duration of hospitalization, have a significant impact 
on costs (e.g., CATIE40 and CNOMSS,34 Table 4). 
 
Consistent with the previous studies, we found that after hospitalizations, medication costs were the 
second-largest cost component (without considering group home costs; Table 4, CATIE, and 
CNOMSS), forming 32%-42% of the total cost for olanzapine patients, 29%-30% for risperidone, 
25%-36% for quetiapine, and 28% for clozapine (Table 4). Some studies showed that the medication 
costs are sensitive to the dosages used (Palmer et al.,41 Palmer et al.42). Many studies used different 
dosages, and the costs were calculated based on different coverage plans, which makes the 
comparisons of results difficult. For example, in the US, the wholesale cost of AAPs is discounted by 
25% for Medicaid and 40% for the Veterans Affairs (VA) department.43 Therefore, when conducting 
the analysis, the patient population, setting, severity of disease, dosages of AAPs, and associated 
costs should be noted. Failure to do so may result in inaccurate conclusions (e.g., Rosenheck et al.,39 
Appendices 13 and 14). In comparing the cost of AAPs in all countries, clozapine is presented as the 
most costly, followed by olanzapine, quetiapine, and risperidone. In some of the studies, risperidone 
and olanzapine were similar in cost, given higher dosages of risperidone and lower dosages of 
olanzapine (e.g., Palmer 1998 and Palmer 2004, Appendices 13 and 14).  
 
Limitations of the included studies are partly due to their retrospective database analyses, such as 
historical bias and uncontrolled confounding factors. The non-randomized design of many studies is 
a limitation, because there is a possibility of confounding or selection bias relating to the patient’s 
medical and social history, and a physician’s experience. For example, an olanzapine cohort with 
significantly more acute in-patient days in the six months before study entry may reflect a cohort 
with more severe symptoms, more instability in functioning, or non-compliance with medication.  
 
Some studies (e.g., Rosenheck et al.39) included different cost components because of the VA price 
discount or other governmental drug funding. This can make comparisons challenging, as can 
differences between full and partial coverage of the cost of drugs and differences in dosing due to a 
patient’s illness severity (Appendices 13 and 14). 

 
The health care payers’ perspective was used in all studies except those conducted by Kopala et al.34 
and Williams et al.,45 which used a societal perspective. Kongsakon et al.46 used health care payer 
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and societal perspectives. The study populations included adult (>18 years old) in-patients, 
outpatients, or both (Appendices 13 and 14). 
 

AE=adverse event; AAP=atypical antipsychotic; CATIE=clinical-effectiveness trials of intervention effectiveness; 
CNOMSS=Canadian National Outcomes Measurements Study in Schizophrenia; d=day; EPS=extra-pyramidal symptoms; 
mg=milligram; NA=not available. CATIE and CNOMSS parameters used in base case and sensitivity analyses. *Bank of Canada 
currency converter.44 
 
For the review of pharmacoeconomic literature, we did not use the full systematic review approach. 
Data extraction was performed by one author (FF) and verified by a research assistant. While we 
tried to identify studies by systematically applying selection criteria (i.e., systematic review), our 
review has limitations regarding the bias in data extraction.  
 
5.2 Economic Evaluation 
5.2.1 Methods 

A protocol was written a priori and followed throughout. A decision tree was constructed to project 
the average cost per patient of using each of the four AAPs that are commercially available in 
Canada as monotherapy during the 12 months after the start of treatment. The deterministic models 
with decision trees format versus a Markov model were selected to allow for flexibility in assigning 
different times for discontinuation and relapse rates. The decision tree accounts for the probability of 
treatment discontinuation, hospitalization for disease exacerbation, and AEs.  
 
a) Type of economic evaluation 
The economic evaluation was a cost analysis of the total direct cost of using each AAP. It included 
drug costs, laboratory monitoring, and management of AEs. Information came from the DERP report 
and the review of pharmacoeconomic studies. Our protocol allowed for a complementary literature 
search. This allowed us to use information from a follow-up study to CATIE (II.E)50  to feed our 
decision tree for second-line therapy. Our perspective was that of Medicare (costs incurred by public 
payers).

Table 4: Results of CATIE and CNOMSS Pharmacoeconomic Studies in 2005 C$* 
Type of Cost Risperidone Olanzapine Quetiapine Clozapine 
CATIE40 
prescription AAPs  6,441 

(3.9 mg/d) 
7,216 

(20.1 mg/d) 
6,075 

(543.4 mg/d) 
NA 

other medications 1,259 1,508 1,581 NA 
in-patient  10,129 8,139 11,022 NA 
outpatient  4,625 4,113 5,577 NA 
Total cost per patient per year 
(including AEs) 

22,454 20,976 24,254 NA 

CNOMSS34  
prescription AAPs  1,622 

(4.2 mg/d) 
3,771 

(14.3mg/d) 
2,192 

(372.7mg/d) 
5,623  

(383.5 mg/d) 
in-patient 609 1,415 2,278 6,058 
outpatient  3,327 3,885 1,675 8,256 
Total cost per patient per year 
(excluding AEs) 

5,558 9,071 6,145 19,937 
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b) Target population, comparators, time horizon, and outcomes 
The target population was patients diagnosed with schizophrenia, or schizoaffective or 
schizophreniform disorder. Based on the clinical and economic studies, the discontinuation rates for 
any reasons, relapse rates, and length of stay in hospital are the most important patient-relevant 
effectiveness outcomes for these disorders (Appendices 15 to 17). 
 
Our model considered recently diagnosed patients and those previously treated with a traditional 
antipsychotic. Risperidone, olanzapine, and quetiapine were considered to be first- and second-line 
treatment options. Clozapine was limited to third-line therapy. As such, the duration was estimated 
by subtracting the time remaining after first- and second-line therapies as 2.7 months for clozapine 
after risperidone and olanzapine, 2.83 months for clozapine after olanzapine and quetiapine, and 5.73 
months for clozapine after quetiapine and risperidone. Given the 12-month time horizon, we assumed 
no treatment discontinuation with clozapine. We considered all costs, including the costs of relapse 
and hospitalization in the form of lump sum costs for clozapine. We selected those outcomes from 
the DERP review for which the differences were clinically, statistically, and economically 
significant. All data were used from DERP, except parameters for “reasons for discontinuation” 
(from CATIE II) and DM (from Leslie et al.) because of a lack of information from DERP (Table 5).  
 
No high-quality studies that provided the comparative incidence rates across all AAPs were 
identified in the DERP report. We thought that one study51 conducting this comparison after our 
review of pharmacoeconomic studies was of adequate quality. The rates of DM were consistent with 
those in high-quality studies with limited numbers of comparators identified in the DERP review. 
 
Because of the lack of information on the length of in-patient stay for quetiapine and clozapine, we 
chose the higher mean length of stay from the DERP report for the other AAPs. This was based on 
clinical data that indicate quetiapine may not be as effective as olanzapine and risperidone, and that 
patients on clozapine would be expected to have a treatment-resistant disease.24  

 

Because of lack of information on EPS with clozapine, we chose the lowest percentage of incidence 
rates available among the AAPs. These rates (the probability of incidence rate for EPS) were only 
used with second-line treatment options. With first-line treatment options, no difference in rates of 
EPS among AAPs were assumed because lower doses were expected to be used at the start of therapy 
and were associated with fewer episodes of EPS. To enhance comparison, we adjusted all rates for 
mid-range doses.  
 
c) Modelling, valuing outcomes, and discount rate 
We constructed a decision tree using DATA 3.0.1 software (TreeAge Pro 2005), which uses 
mathematical relationships to define the possible costs and consequences of alternative treatments. 
The decision tree allows the modelling of patients experiencing significant events over time, 
including drug-related AEs, treatment discontinuation for any cause, and hospitalization. Because of 
the short time horizon, discounting was not performed. 
 
The average unit costs (C$/mg) of AAPs were estimated from the provincial drug plans, after 
dividing the total expenditures (amount paid by the public drug plans) by the quantity dispensed by 
four provinces in fiscal year 2004. Because of the delay in receiving data from British Columbia, 
Manitoba, and New Brunswick, their data were excluded from the calculation of national cost in 
Tables 6 and 14. The data from all seven provinces were used in Tables 11, 12, 13, and Appendices 
22, 24. Table 6 presents the cost of AAPs by applying the minimum, maximum, and average dosages 
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recommended by the Canadian Psychiatric Association,2 to the unit costs of AAPs obtained from 
four publicly funded drug plans in Canada for fiscal year 2004. 

*CATIE I;24 †(InterSePT);37 ‡pooled estimates of DERP28,35 in-patient RCTs; **risperidone from Zhong et al.,52 olanzapine from Tran 
et al.,53 quetiapine from Zhong et al.,52 and clozapine from Azorin et al.;54 ††Leslie et al.;51 ‡‡CATIE II.E.50 From those who started 
with risperidone, olanzapine, or quetiapine and discontinued in 1st phase, 90% of risperidone and olanzapine groups and 80% of 
quetiapine group assumed discontinued because of inefficacy (and the rest because of side effects), thus were assigned to more 
effective AAPs (to less effective AAPs with fewer side effects) (Appendix 8). 
 
d) Decision tree design 
The patient enters the model at a decision node, where there is an equal probability of starting 
treatment with one of three AAPs: risperidone, olanzapine, or quetiapine. The patient continues until 
he or she experiences an AE, relapses, or discontinues treatment and switches to a second-line 
treatment option (risperidone, olanzapine, or quetiapine). If the patient experiences a second relapse, 
he or she is switched to clozapine (recommended only as a third-line agent). Patients are always on 
one of the AAPs. If one is discontinued, another is started (Figures 1 and 2 in Appendix 23, 
Appendix 15). 

Table 5: Pharmacoeconomic parameters used in base case economic evaluation model 
Parameters 1st and 2nd 

LineTreatment 
Cost with 

Risperidone  

1st and 2nd 
Line Treatment   

Cost with 
Olanzapine  

1st and  
2nd Line 

Treatment 
Cost with 

Quetiapine  

 3rd Line 
Treatment 
Cost with 
Clozapine 

From DERP Systematic Review 
proportion of overall* 
discontinuation rates in  
phase 1 (estimated for  
12 months)  

66%*24 
 

54%*24 
 

76%*24 
 

NA 

relapse (proportion of patients 
hospitalized because of 
exacerbation over 18 months) 

15%*24 
 

11%*24 
 

20%*24 
 

20.8%†37 
 

time (number of months) to 
discontinue treatment 
(estimated for 12 months) 

3.2*24 6.1*24 3.07*24 NA 

mean length of in-patient stay 43.02‡28,35 48.26‡28,35 48.26‡28,35 48.26‡28,35 
EPS  22%**52 16.2%**53 13%**52 13%**54 
From Studies Excluded in DERP Report 
proportion of patients with 
diabetes mellitus (DM) 

 
0.05%††51 

 
0.63%††51 

 
0.80%††51 

 
2.03%††51 

proportion of reasons for 
discontinuation from phase 1: 
due to inadequate therapeutic 
effects 

90%‡‡50 90%‡‡50 80%‡‡50 NA 

proportion of reasons for 
discontinuation from phase 1: 
due to unacceptable side 
effects and patient’s decision 

10%‡‡50 10%‡‡50 20%‡‡50 NA 
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Table 6: Cost of AAPs per patient in Canada based on cost from four provinces 2004 and 2005 C$* 
  ON 

Daily 
Cost 

SK 
Daily 
Cost 

PE 
Daily 
Cost 

NL 
Daily 
Cost  

National 
Daily 
Cost 

National 
Annual Cost 

2004 
minimum  
2 mg/day 

2.47 
 

2.33 
 

1.82 
 

2.71 
 

2.33 
 

851 
 

average  
4 mg/day  

4.95 4.65 
 

3.63 
 

5.43 
 

4.66 
 

1,703 
 

maximum  
6 mg/day  

 
 

risperidone 
 
 7.42 

 
6.98 

 
5.45 

 
8.14 

 
7.00 

 
2,554 

 
minimum  
10 mg/day  

8.02 
 

7.16 
 

7.61 
 

8.49 
 

7.82 
 

2,854 
 

average  
15 mg/day 

12.04 
 

10.74 
 

11.45 
 

12.74 
 

11.74 
 

4,285 
 

maximum 
20 mg/day  

 
 

olanzapine 

16.05 
 

14.32 
 

15.21 
 

16.99 
 

15.64 
 

5,709 
 

no minimum  NA NA NA NA NA NA 
average 600 
mg/day 

11.02 
 

8.59 
 

7.58 
 

10.66 
 

9.46 
 

3,454 
 

no maximum  

 
 

quetiapine 
NA NA NA NA NA NA 

minimum  
300 mg/day 

14.46 
 

10.41 
 

13 
 

13.03 
 

12.77 
 

4,660 
 

average 450 
mg/day  

21.69 
 

15.62 
 

20 19.55 19.15 6,989 
 

maximum  
600 mg/day 

 
 

clozapine 

28.93 
 

20.82 
 

26 
 

26.06 
 

25.53 
 

9,319 
 

NA=not applicable; *adjusted based on Bank of Canada currency converter.49 See section 5.2.2 for detailed calculation of unit cost. 
 
Each combination of events affects the likelihood of the patient staying in the same symptom-state 
during the next 12-month cycle or changing to another one. We assumed similar probability rates for 
first- and second-line therapies. 
 
Each branch and probability is independent and there is no order in which events occur. EPS and 
new-onset DM may lead to a treatment switch. Changes in medication and discontinuation of 
treatment have an independent probability rate in spite of their sequences and place in the model. 
Overall, there are 294 scenarios. 
 
For second-line treatment arms, we only allowed for risperidone or olanzapine in cases of disease 
exacerbation (relapse), because evidence indicates that quetiapine is less effective in this regard. 
Quetiapine is a second-line treatment option for patients discontinuing first-line treatment for any 
reason, including AEs.  
 
e)  Costs: identification, valuation, and resource use 
We included direct costs only, such as medication and hospital costs. In the case of clozapine, 
because it was a third-line agent, the cost of home care was included. No indirect costs (e.g., 
absenteeism, productivity) were considered. 
 
Because we could not find reliable information about the average number of days in group-home 
care, we used a range of possible number of days spent in group-home care, based on patient group 
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and treatment line. For our base case analysis, patients receiving treatment with risperidone, 
olanzapine, and quetiapine spend about 15% of a year in group-home care, and patients treated with 
clozapine spend about three times longer.  
 
Drugs costs were obtained from four Canadian provincial publicly funded drug plans. We obtained drug 
utilization data from Canadian jurisdictions for 1995 to 2005 (Appendices 20 to 24). We also used data 
from the Canadian Disease and Therapeutic Index (CDTI) (IMS Health Canada, 2006) to determine the 
proportions of prescriptions and expenditures that apply to patients with schizophrenia. 
 
The costs of managing AEs came from three sources. We obtained the cost of benztropine 2 mg twice 
daily (used for EPS) from the Ontario Drug Benefit program.55 For the cost of managing DM, we used 
data from Saskatchewan Health. The overall average annual cost per individual with DM was reported to 
be about $3,500 in 1996 values and $4,058 in 2005. The annual costs associated with DM were estimated 
by multiplying the unit costs by the associated incidence rates of DM. The annual cost of DM 
management was multiplied by the percentage of patients with DM (Table 7) for risperidone $2.00 
($4,138 0.050%), olanzapine $26.00 ($4,138 0.63%), quetiapine $33.00 ($4,138 0.80%), and 
clozapine $84.00 ($4,138 2.03%).56 All secondary cost information was based on the Canadian 
currency57 and the Canadian Consumer Price Index (CPI)58 for the March 2005 to April 2006 fiscal year.  
 
The probability of new onset DM was obtained from Leslie et al.,51 because this study compared all 
four AAPs. With respect to EPS, three studies in the DERP review reported risk for risperidone, all 
using different doses.52-54 None compared risperidone simultaneously to the three other AAPs. For 
the risperidone versus quetiapine comparison, we elected to use the EPS rates reported in Zhong et 
al.,52 because this study was the only one to compare the mid-dosing range of risperidone (6 mg/day) 
with the mid-dosing range of another AAP (quetiapine 626 mg/day). For olanzapine, we used the 
Tran et al. study.53 Because the mean daily dose used in this study was close to the usual maximum 
dose of 20 mg/day (i.e., 17.2 mg), and there seems to be a relationship between dose and EPS, we 
adjusted the EPS rate by calculating the percentage difference between the mid-dosing of 15 mg/day 
and the mean dose used in the Tran et al. study. We then applied this ratio to the EPS rate reported 
for olanzapine. For clozapine, we used the EPS rate reported in the Azorin et al. study,54 because the 
mean dose used was close to the mid-dosing range (600 mg/day).  
 
5.2.2 Results  

a)  Fixed treatment sequence 
Table 7 shows the evaluated mean first-year cost of using AAPs, accounting for the probability of all 
events (Table 5), without considering the switch rates. The estimated values (Table 7) have been used 
in the decision trees to account for the switch rate due to discontinuation or relapses.  
 
Similar to the previous studies (Table 4), we have included five components for the cost analysis of 
first-year treatment of schizophrenia and related disorders: prescription costs of AAPs, in-patient 
cost, group-home costs, outpatient costs, and adverse events (AE).  
 
Prescription AAPs: We received the unit costs, total expenditures, and total number of prescriptions 
for AAPs from seven provinces (Ontario, Saskatchewan, Prince Edward Island, Newfoundland and 
Labrador, British Columbia, Manitoba, and New Brunswick) for fiscal years 2000-2004 (Appendices 
22-24). The costs of AAPs were calculated by applying the dosage ranges recommended in the 
Canadian Psychiatric Guidelines59 (Tables 6 and 14) and those most commonly used for Canadian 
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patients from the Canadian National Outcomes Measurements Study in Schizophrenia (CNOMSS, 
Table 14)34 to the average unit costs ($/mg) of AAPs. 
 
In-patients: The cost of in-patient per day was derived from CNOMSS, then multiplied by the 
number of days in hospital and multiplied by the relapse rates (Table 5).  
 
Group home: A group home is a long-term care facility for more disabled patients. The clinical co-
author suggested that the group-home cost be included, but we were unable to find a reliable source 
of information. As a result, we assumed the percentage of days per year spent in group homes could 
be the probability of staying in group homes for each patient in each AAP group.  
 
The cost of group-home care per day was taken from CNOMSS. Because there was no high-quality 
evidence about the number of days in group homes, we assigned the number of days based on 
patients’ line of treatment. In the base case analyses, we assumed that 15% of patients in first- and 
second-line of treatment stay in group homes compared with 45% of patients in third-line treatment.  
 

Cost of group-home care = (cost of $182/day) ×  (% of days in year ×  365 days) 
 

Outpatient costs: Included in the outpatient costs are costs for the family doctor, psychiatrist, and 
laboratory. The unit costs of family doctor, psychiatrist, and laboratory per day and visit were 
derived from CNOMSS. The unit cost was multiplied by the number of visits and by the 
discontinuation rates. We assumed that 66% of the risperidone group (the average proportion of 
patients who discontinued because of inefficacy or intolerability) (Table 5) visited a doctor every 
month, and the rest (1 minus 66%) visited a doctor four times a year.  
 

Cost of family doctor = [(cost per visit ×  12 visits in 1 year) ×  (% patients discontinued as shown  
in Table 5)] + {(cost per visit ×  4 visits in 1 year) ×  [1 − (% patients discontinued)]} 

 
Cost of psychiatrist = [(cost per visit ×  12 visits in 1 year) ×  (% patients discontinued as shown  

in Table 5)] + {(cost per visit ×  4 visits in 1 year) ×  [1 − (% patients discontinued)]} 
 
Laboratory: The laboratory cost of white blood count monitoring (clozapine) and regular laboratory 
costs for all four AAPs were calculated by multiplying the number of visits (52 for clozapine groups 
and two for other AAPs) by the cost per visit.  
 
Adverse Events: The cost of adverse events includes the cost for DM management in first-line 
treatment, and EPS and DM management in second- and third-line treatment. 
 
The cost of DM management was calculated by multiplying the annual Canadian cost of diabetes 
management ($4,137 in 2005)56 by the incidence rates of DM in those patients who had onset of DM 
after using AAPS.  
 
Cost of EPS management = cost of medication (Apo-Benztropine 2 mg tablet $0.016460 twice daily) 

×  365 days = C$12 ×  incidence rate of EPS for each AAP (Table 5) 
 
Total costs of first-year treatment of schizophrenia and related disorders = cost of prescription AAPs 
+ in-patient cost + group-home cost + outpatient cost + costs of AEs  
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Table 7: Average base case first-year costs per patient of using AAPs,  
accounting for incidence rate but not switch rates (2005 C$)* 

Type of Cost Comparators 1st and 2nd 
Line Therapy 
With 
Risperidone 

1st and 2nd 
Line Therapy 
With 
Olanzapine 

1st and 2nd 
Line Therapy 
With 
Quetiapine 

3rd line Therapy 
With Clozapine 
(lump sum for 
remainder of  
12 months after 2 
1st and 2nd line 
therapies) 

prescription AAPs (average 
from Table 6) 

$1,703 $4,285 $3,454 $6,989 

in-patient ($419/day34) 
CNOMSS34 

$2,707 $2,224 $4,044 $4,206 

group home ($182/day) 
CNOMSS34 

$9,965 $9,965 $9,965 $29,894 

family doctor ($36/visit) 
CNOMSS34 

$334 $300 $363 $304 

psychiatrist ($85/visit) 
CNOMSS34 

$789 $707 $85 $718 

laboratory ($38/visit) 
CNOMSS34 

$76 $76 $76 $1,976 

total outpatient costs  $1,199 $1,083 $1,296 $2,998 
cost of DM management 
$4,137/year56 

$2.00 $26.00 $33.00 $84.00 

cost of EPS management 
C$12/year60 

$3 $2 $2 $2 

costs of AE (DM+EPS) $4 $28 $34 $84 
total costs $15,575 $17,585 $18,793 $44,172 

*All secondary cost information adjusted based on Canadian currency57 and Canadian Consumer Price Index58 for March 2005 to 
April 2006 fiscal year. AAP=atypical antipsychotics; AE=adverse event; DM=diabetes mellitus; EPS=extrapyramidal symptoms. 
 
In this analysis, risperidone has the lowest first-year cost ($15, 575), followed by olanzapine 
($17,585), quetiapine ($18,793), and clozapine ($44,172).  
 
b)  Decision tree model 
The decision-tree analysis was more comprehensive and incorporated 294 scenarios, which account for 
switch rates from one AAP to another due to treatment discontinuation, relapse, or AEs. Using the costs 
from Table 7, Table 8 shows the results from the single pay-off analysis based on the expected 
probabilities for outcomes and minimum costs of AAPs as the patient progresses from first-, to second-, 
and to third-line therapy.  
 
The results indicate that risperidone and olanzapine (with 2% insignificant cost differences) may be 
preferred over quetiapine, with values of $17,950, $18,327, and $19,695 respectively. About 18.8% 
(9.6%+8.8%+0.4%) of patients stayed on risperidone, 19.1% (13.6%+5.2%+0.3%) on olanzapine, 
and 16.8% (6.4%+1.6%+8.8%) on quetiapine as first- and second-line therapies, and about 45.2% of 
patients switched to third-line treatment with clozapine (Table 8). Patients who stayed on the initial 
treatment had the lowest first-year costs. 
 
Because there is no information about polypharmacy, clozapine is the only third-option therapy in 
our model. Thus, the estimate is a lump-sum cost for the remaining portion of the 12-month period of 
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the model. Using discontinuation and relapse rates from DERP (Table 5), we calculated the number 
of months that a patient is treated with clozapine, then multiplied by the first-year costs of treatment 
with the clozapine (Table 7). For example, if a patient starts with risperidone, then switches to 
olanzapine, the cost of clozapine for the remainder of the year would be the average time that a 
patient is treated with risperidone and olanzapine, multiplied by the first-year cost of clozapine {[12 
− (3.2 months + 6.13 months)]/12 ×  $44,172 = $9,828}.  
 

5.2.3 Sensitivity analyses 

To evaluate the effects of varying daily doses, discontinuation, relapse rates, and number of days in 
group home care on the mean estimated first-year cost of treatment per patient, we derived relevant 
parameters from the literature, including the CNOMSS trial.45  
 
Because of the uncertainty about the number of days in home care, we gave a range of 0% to 20% to 
the first- and second-line treatment groups, and a range of 0% to 60% to the patients in third-line 
treatment.  
 
We conducted sensitivity analyses using the parameters described in Table 9. Comparing these 
results (Table 10) with the results of the base case analyses suggests that while discontinuation and 
relapse rates, different dosages, and number of days in group-home care may have an effect on total 
first-year costs, their role in determining the preferred AAP is small. Risperidone and olanzapine 
remained the optimal treatment choices across all analyses, compared with quetiapine. 

 

Figure 1: 1st line treatment options 

 

AAP=atypical antipsychotics; DM=diabetes mellitus; Olz=olanzapine; Que=quetiapine; P=probability of incidence; Ris=risperidone. 
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Figure 2: 2nd and 3rd line treatment options after relapse while on  

1st line therapy (continued from Figure 1) 
 

 
 
Clz=clozapine; DM=diabetes mellitus; Olz=olanzapine; Que=quetiapine; P=probability of incidence; Ris=risperidone 
 
 
6 HEALTH SERVICES IMPACT 

6.1 Population Impact 
Schizophrenia affects approximately 0.6% of the adult population.2 It is estimated that the number of 
Canadians with schizophrenia will grow from 192,242 in 2004 to 203,458 in 2011.12,61 Williams et 
al.,45 using the Canadian National Outcomes Measurements Study in Schizophrenia (CNOMSS), 
report that in 2002, about 62% of patients with schizophrenia were taking one AAP when first 
assessed. Of the other 38% of patients, 5% were taking one oral typical antipsychotic, 5% combined 
oral typical and atypical antipsychotics, 6% single typical depot medications, and 10% were in 
randomized clinical trials. Assuming that 100% of people with a diagnosis of schizophrenia receive 
treatment and given the estimated percentage of patients under public coverage plans (from a ratio of 
IMS Health Canada data, 2006, and drug utilization data provided by the publicly funded drug 
plans), Table 11 shows the estimated actual and projected numbers of Canadians who may develop 
schizophrenia and receive public coverage for one AAP.  
 
An estimated 76,282 patients were being treated with one AAP in 2004. This number is projected to 
be 76,054 in 2011 (Table 11).  
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*Clozapine costed as lump sum (Table 7); CATIE=Clinical Antipsychotic Trials of Intervention Effectiveness; CNOMSS=Canadian 
National Outcomes Measurements Study in Schizophrenia; CPA=Canadian Psychiatric Association; NA=not applicable in decision 
tree. 
 
 
 
 

Table 8: Overall base case 1st year cost estimates (from decision tree of cost-consequences) of using 
AAPs, accounting for incidence and switch rates* (2005 $) 

294 Scenarios of Treatment With or Without AE, 
and Discontinuations and Relapse Rates 

Number 
of 

Patients 

% of Patients 
In Each Stage 

$ Cost Ranges 

1st line treatment (no switch) 
risperidone: no discontinuation, no relapse 28,900 9.6 12,866 to 13,971 
olanzapine: no discontinuation, no relapse 40,940 13.6 15,332 to 17,488 

quetiapine: no discontinuation,  no relapse 19,200 6.4 14,714 to 15,797 

sum of subgroup   29.6  
2nd line treatment (1 switch) 
risperidone: discontinue or relapse, olanzapine 26,406 8.8 14,674 to 22,811 
risperidone: discontinue or relapse, quetiapine 1,267 0.4 12,866 to 34,460 
olanzapine: discontinue or relapse, risperidone 15,508 5.2 14,120 to 27,396 
olanzapine: discontinue or relapse, quetiapine 1,037 0.3 15,028 to 29,237 
quetiapine: discontinue or relapse, risperidone 4,670 1.6 14,397 to 20,572 
quetiapine: discontinue or relapse, olanzapine 26,464 8.8 15,028 to 23,270 
sum of subgroup  25.1  
3rd line treatment (2 switches) 
risperidone:  discontinue or relapse, olanzapine  
  discontinue or relapse, clozapine 

38,094 12.7 21,163 to 39,360 

risperidone:   discontinue or relapse, quetiapine  
  discontinue or relapse, clozapine 

5,333 1.8 15,328 to 48,049 

olanzapine:   discontinue or relapse, risperidone   
  discontinue or relapse, clozapine 

38,152 12.7 21,163 to 39,357 

olanzapine:  discontinue or relapse, quetiapine  
  discontinue or relapse, clozapine 

4,363 1.5 21,975 to 40,272 

quetiapine:    discontinue or relapse, risperidone  
                      discontinue or relapse, clozapine 

11,490 3.8 28,287 to 40,437 

quetiapine:    discontinue or relapse, olanzapine  
                      discontinue or relapse, clozapine 

38,163 12.7 21,975 to 40,275 

sum of subgroup  45.2  
Average treatment costs per patient from 294 scenarios (all 3 cases of 1, 2, and 3 therapies) 
starting with risperidone 100,000 33.33 $17,950 
starting with olanzapine 100,000 33.33 $18,327 
starting with quetiapine 100,000 33.33 $19,695 
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CATIE=Clinical Antipsychotic Trials of Intervention Effectiveness; CNOMSS=Canadian National Outcomes Measurements Study in 
Schizophrenia; CPA=Canadian Psychiatric Association; NA=not applicable in decision tree. 
 
 
 

Table 9: Alternative values used in sensitivity analysis 
Assumptions Risperidone Olanzapine Quetiapine Clozapine 
Base case:  
discontinuation and relapse rates from 
CATIE, average dosages from CPA, brand-
name prices from drug plans;  
group home 15% days/year for 1st line and 
45% for 2nd line groups;  
unequal probability of switching in 2nd line 
after relapse and discontinuation 

 
66%, 15% 

 
 

15% of days/ 
year=$9,965 

 
100%, 90% 

 
54%, 11% 

 
 

15% of days/ 
year=$9,965 

 
100%, 90% 

 
76%, 20% 

 
 

15% of days/ 
year=$9,965 

 
80%, 80% 

 
NA, 20.8% 

 
 

45% of days/ 
year=$29,894 

 
NA 

Sensitivity Analysis (SA)     
1. equal probability of switching in 2nd line  50%, 50% 50%, 50% 50%, 50% NA 
2. discontinuation and relapse rate from 
 CNOMSS,45 and brand-name prices from 
 funded drug plans, and minimum and 
 maximum dosages from CPA  
 
3. discontinuation and relapse rate from 
 CATIE with brand-name prices, and 
 minimum and maximum dosages from 
 CPA2  
 
4. discontinuation and relapse rate from 
 CATIE with generic prices, and 
 minimum and maximum dosages from 
 CPA2 
 
5. discontinuation and relapse rate from 
 CATIE, and generic prices with most 
 commonly used dosages (CNOMSS  
 Table 1)45  
 
6. discontinuation and relapse rate, and 
 generic prices and dosages from 
 CNOMSS 
 

25%, 10.3% (2 
to 6 mg/day) 

 
 
 

$851 to $2,554 
 
 
 
 

$613 to $1,840 
 
 
 
 

4.2 mg/day 
 
 
 
 

25%, 10.3% 
4.2 mg/day 

17%, 8% (10 
to 20 mg/day) 

 
 
 

$2,854 to 
$5,709 

 
 
 

$1,723 to 
$3,446 

 
 
 

14.3 mg/day 
 
 
 
 

17%, 8% 14.3 
mg/day 

24%, 25% NA 
average 

 
 
 

$3,454 
average 

 
 
 

$3,132 
average 

 
 
 

372.7 mg/day 
 
 
 
 

24%, 25% 
372.7 mg/day 

15.2%, NA 
(300 to 600 

mg/day) 
 
 

$4,660 to 
$9,319 

 
 
 

$3,143 to 
$6,285 

 
 
 

383.5 mg/day 
 
 
 
 

15.2%, NA 
383.5 mg/day 

7. minimum of 0% days/year group home 
 and maximum of 20% for 1st line and 
 60% for 2nd line groups34 
 
8. using risk ratio for relapse rate instead of 
 number of patients hospitalized from 
 CATIE 

0% to 20% of 
days=$0 to 

$13,286 
 

0.45 

0% to 20% of 
days=$0 to 

$13,286 
 

0.29 

0% to 20% of 
days=$0 to 

$13,286 
 

0.66 

0% to 60% of 
days=$0 to 

$39,858 
 

NA 
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CATIE=Clinical Antipsychotic Trials of Intervention Effectiveness; CNOMSS=Canadian National Outcomes Measurements Study in 
Schizophrenia; CPA=Canadian Psychiatric Association; NA=not applicable in decision tree. 

 

 

 

 

 

 
 

Table 10: Results of sensitivity analysis (2005 C$) 
Assumptions Risperidone Olanzapine Quetiapine Clozapine 
Base case:  
discontinuation and relapse rates from 
CATIE, average dosages from CPA, 
brand-name prices from funded drug plans, 
group home 15% days/year for 1st line and 
45% for 2nd line groups,  
unequal probability of switching in 2nd line 
after relapse and discontinuation  

 
 

17,950 
 

 
 

18,327 
 

 
 

19,695 
 

 
 

44,172 
 

Sensitivity Analysis (SA) 
1. equal probability of switching in 2nd line 20,015 18,688 20,802 46,502 
2. discontinuation and relapse rate from 
 CNOMSS,45 and brand-name prices 
 from funded drug plans, and minimum 
 and maximum dosages from CPA 
 
3. discontinuation and relapse rate from 
 CATIE with brand-name prices, and 
 minimum and maximum dosages from 
 CPA2  
 
4. discontinuation and relapse rate from 
 CATIE with generic prices, and 
 minimum and maximum dosages from 
 CPA2  
 
5. discontinuation and relapse rate from 
 CATIE, and generic prices with most 
 commonly used dosages (CNOMSS 
 Table 1)45 
 
6. discontinuation and relapse rate, and 
 generic prices and dosages from 
 CNOMSS 
 

13,681 to 
15,661 

 
 
 

$16,729 to 
$19,167 

 
 
 
 

16,188 to 
17,612 

 
 

16,686 
 
 
 
 

13,903 

15,015 to 
17,777 

 
 
 

$16,936 to 
$19,718 

 
 
 
 

16,096 to 
17,691 

 
 

16,655 
 
 
 
 

14,690 

16,559 to 
17,296 

 
 
 

$18,832 to 
$20,556 

 
 
 
 

18,452 to 
19,328 

 
 

18,050 
 
 
 
 

15,544 

41,843 to 
46,502 

 
 
 

$41,843 to 
$46,502 

 
 
 
 

40,326 to 
43,468 

 
 

41,200 
 
 
 
 

41,200 

7. minimum of 0% days per year group 
 home and maximum of 20% for 1st line 
 and 60% for 2nd line groups34 
 
8. using risk ratio for relapse rate instead 
 of number of patients hospitalized 
 from CATIE 

5,770 to 
22,010 

 
 

16,246 

6,447 to 
22,288 

 
 

17,278 
 

6,844 to 
23,980 

 
 

18,228 
 

14,450 to 
54,137 

 
 

44,172 
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Table 11: Population with schizophrenia, public coverage for drug monotherapy 
 2004 2005 2006 2011 
estimated number of patients who will develop schizophrenia 
(prevalence 0.6%)2 

192,242 
 

198,803 
 

195,283 
 

203,458 

estimated number of patients in monotherapy with AAPs (62%) 
CNOMSS34 

119,190 
 

123,258 
 

121,076 
 

126,144 
 

prescriptions covered by public plans*  64% 64% 63% 60% 
estimated percentages of patients in monotherapy (row above) 
multiplied by total number of patients covered by public plans  

76,282 
 

78,622 
 

76,458 
 

76,054 
 

AAPs=atypical antipsychotics; CNOMSS=Canadian National Outcomes Measurements Study in Schizophrenia; *ratio of total national 
number of prescriptions for AAPs from IMS Health Canada 2006 and publicly funded drug plans (BC, SK, MB, ON, NB, PE, and NL). 
 

Table 12: Number of prescriptions and total and public costs for AAPs, 2000 to 2005 
AAPs (July to June) July 

2000 to 
June 
2001 

July 
2001 to 

June 
2002 

July 
2002 to 

June 
2003 

July 
2003 to 

June 
2004 

July 
2004 to 
June 
2005 

July 
2005 to 
June 
2006 

National Number of Prescriptions (in thousands)* 
risperidone 1,200 1,500 1,800 2,100 2,400 2,600 
olanzapine 1,000 1,200 1,500 1,800 1,900 2,100 
quetiapine 300 600 900 1,400 2,000 2,500 
clozapine 200 200 300 300 400 400 
Total 2,700 3,500 4,200 5,600 6,600 7,200 
National Expenditures (millions of C$) 
risperidone 72.8 83.0 97.3 109.2 119.0 131.0 
olanzapine 146.6 171.0 210.0 246.8 261.2 271.7 
quetiapine 20.2 35.3 54.8 81.3 110.2 136.5 
clozapine 24.4 28.3 33.7 38.3 40.9 41.2 
Total 260.4 317.6 395.8 475.8 531.3 580.4 
Publicly Funded Number of Prescriptions (in thousands)† 
risperidone 930 1,200 1,400 1, 600 1,800 NR 
olanzapine 600 800 900 1,100 1,200 NR 
quetiapine 100 300 400 700 1,000 NR 
clozapine 200 200 200 200 300 NR 
Total 1,830 2,500 2,900 3,600 4,200 NR 
Share of National Use*† 67% 71% 68% 63% 64%  
Publicly Funded Expenditures (millions of C$)† 
risperidone 50.9 62.6 $ 69.3 78.1 85.5 NR 
olanzapine 90.0 112.7 132.8 160.4 171.4 NR 
quetiapine 7.0 15.3 $ 22.9 36.0 55.0 NR 
clozapine 19.0 24.1 $ 29.6 33.0 35.0 NR 
Total 167.0 214.7 $254.5 307.5 346.8 NR 
Share of National Expenditures 63% 68% 64% 65% 65% NR 

AAPs=atypical antipsychotics; NA=not available; NR= not reported. Total number and cost of AAPs may be unequal to summation 
of AAPs because of rounding. *IMS Health Canada, CompuScript, 2006; †Data for Canada extrapolated from data provided by 
publicly funded drug plans (BC, SK, MB, ON, NB, PE, and NL).  
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Figure 3: National share of AAPs use for schizophrenia and related disorders 
 

Source: IMS Health Canada, Canadian Disease and Therapeutic Index (CDTI). 
 

Table 13: National total paid by public plans for AAPs in schizophrenia  
(July 2005 to June 2006, millions of C$) 

AAP National Total Paid 
by Public Plans for 
AAPs (millions of $, 

from Table 12)* 

% of AAP 
Recommendations 
for Schizophrenia† 

National Total Paid by Public 
Plans for AAPs in 

Schizophrenia (millions of $)‡ 

risperidone 85.5 28 23.9 
olanzapine 171.4 41 70.3 
quetiapine 55.0 19 10.5 
clozapine 35.0 92 32.2 
Total 346.8  136.9 

* Publicly funded drug plans (BC, SK, MB, ON, NB, PE, NL); †IMS Health Canada, Canadian Disease and Therapeutic 
Index (CDTI); ‡multiplication of values in second column by values in third column gives results shown in fourth column. 

 

6.2 Budget Impact  
Table 12 summarizes the total number of AAP prescriptions filled in Canada, with the number and 
cost of prescriptions reimbursed by publicly funded drug plans for the 2000 to 2005 fiscal years. This 
information includes AAP use for schizophrenia and for other diagnoses (Appendix 23 and Table 
12). Risperidone was the most prescribed in each of the five years, but olanzapine accounted for the 
largest expenditures, with 47% ($271.7 million out of $580 million) of total expenditures compared 
with 23% for risperidone ($131 million out of $580 million) in 2005 (Table 12). 
 
Table 12 shows that the number of prescriptions for AAPs nearly tripled from about 2.7 million in 
2000 to 7.2 million in 2005, and associated costs rose from $260 million to $580 million. Public drug 
plans covered 67% of prescriptions in 2000 and 64% in 2004 (the last year of available data). The 
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rapid growth of prescribing AAPs in Canada may be the result of their increased use for conditions 
other than schizophrenia and their increased substitution for traditional antipsychotics.  
 
Figure 3 shows the market share of each AAP in prescriptions (recommended by physicians but not 
necessary dispensed and used by patients) for patients with a diagnosis of schizophrenia [IMS Health 
Canada, Canadian Disease and Therapeutic Index (CDTI), 2006]. Appendices 20-24 show the 
numbers and costs of prescriptions for schizophrenia during fiscal years 2000 to 2005.  
 
Table 13 calculates the total annual cost of publicly paid AAPs for schizophrenia in Canada. This is 
calculated by multiplying the total costs of each drug (Table 12) by the percentage of prescriptions 
for each drug used to treat schizophrenia.  
 
We calculated the cost (to public drug plans and ministries of health) of assigning one new patient to 
each first-line AAP treatment (Table 14).  
 
Table 14 shows that the lowest-cost choice for first-line therapy would be generic risperidone, 
followed by generic olanzapine. These results should be interpreted in light of our primary economic 
analysis (Tables 6 and 8, decision tree in Appendix 18). Switching between drugs occurs often for 
various reasons. 
 
Public costs can be used to guide the order in which different drugs are offered. After a year, 18.8% 
will stay on risperidone, 19.1% on olanzapine, and 16.8% on quetiapine for first- and second-line 
treatments (Table 8).  
 
The remaining 45.2% will switch to third-line treatment with clozapine (or polypharmacy, which is 
beyond the scope of our project). Therefore, policy makers must consider not only the cost of AAPs, 
but also the rates of discontinuation and relapse associated with each drug.  
 
6.3 Planning, Implementation, Legal or Regulatory Issues  
Most AAPs reviewed in this report are available without regulatory barriers and require only a 
medical prescription. Although not formally approved for use in Canada, aripiprazole is accessible 
under Health Canada’s Special Access Programme. Because of the increased risk of agranulocytosis 
and seizures, the use of clozapine is limited to patients who are non-responsive to or intolerant of 
traditional antipsychotic drugs. These patients, while on clozapine, must have regular blood work to 
monitor for the occurrence of hematological AEs.  
 
6.4 Ethical Issues 
6.4.1 Process issues 

Acutely psychotic patients may be unable to give informed consent to treatment, yet physicians are 
required to seek it. The treating physician should explain the benefits and risk of treatment and must 
obtain consent when the clinical situation allows. When this is not possible, a family member should 
be consulted. In an emergency, patients may be medicated against their wishes. Determining a 
patient’s competency to provide consent and obtaining that consent is an ongoing process, not a one-
time occurrence.  
 



Atypical Antipsychotic Monotherapy for Schizophrenia:  
Clinical Review and Economic Evaluation of First Year of Treatment 

27

Table 14: Estimated first-year costs of starting monotherapy to public drug plans and ministries of 
health of each AAP patient with schizophrenia (2005 base case analysis, in C$) 

First-line AAPs Cost for Publicly Funded AAPs 
(Tables 1 and 6) 

Cost to Ministries of Health 
(Tables 1, 6, 8) 

minimum and maximum dosages from 
CPA2 2 to 6 mg/day, $851 to $2,554 

minimum and maximum dosages from 
CPA, $16,729 to $19,167 brand name risperidone 

 common dosages from CNOMSS,45 4.2 
mg/day, $1,786 

common dosages from CNOMSS, 
$17,774 

minimum and maximum dosages from 
CPA 2 to 6 mg/day, $613 to $1,840 

minimum and maximum dosages from 
CPA, $16,188 to $17,612 generic risperidone 

common dosages from CNOMSS 4.2 
mg/day,  $1,288 

common dosages from CNOMSS, 
$16,686 

minimum and maximum dosages from 
CPA 10 to 20 mg/day, $2,854 to 
$5,709 

minimum and maximum dosages from 
CPA, $16,936 to $19,718 

brand name olanzapine 
common dosages from CNOMSS 14.3 
mg/day, $4,082 

common dosages from CNOMSS, 
$18,084 

minimum and maximum dosages from 
CPA 10 to 20 mg/day, $1,723 to 
$3,446 

minimum and maximum dosages from 
CPA, $16,096 to $17,688 

generic olanzapine 
common dosages from CNOMSS 14.3 
mg/day, $2,464 

common dosages from CNOMSS, 
$16,655 

minimum and maximum dosages from 
CPA 600 mg/day, $3,454 

minimum and maximum dosages from 
CPA, $18,832 to $20,556 brand name quetiapine 

common dosages from CNOMSS 
372.7 mg/day, $2,177 

common dosages from CNOMSS, 
$18,905 

minimum and maximum dosages from 
CPA 600 mg/day, $3,454 

minimum and maximum dosages from 
CPA, $18,452 to $19,328 brand name quetiapine but 

using generic clozapine  
in 3rd line therapy common dosages from CNOMSS 

372.7 mg/day, $2,177 
common dosages from CNOMSS, 

$18,050 

Low cost of brand-name AAPs based on publicly funded drug plan costs (Table 6); AAPs=atypical antipsychotics; 
CNOMSS=Canadian National Outcomes Measurements Study in Schizophrenia; CPA=Canadian Psychiatric Association.  
 
6.4.2 Psychosocial considerations 

Medications are a small part of the intensive and lengthy therapy required by patients with 
schizophrenia. Psychosocial therapies must be optimized if there is to be any hope of keeping 
patients on medications for any length of time. Medications are a constant reminder to the patient of 
his or her illness. In addition to the stigma of having a mental illness, patients may experience weight 
gain or develop DM.  
 
 

7 DISCUSSION 
7.1 Results 
7.1.1 Clinical effectiveness 

Findings from the systematic review of clinical effectiveness indicate that differences exist between 
AAPs. The use of clozapine in high-risk patients reduces the risk of suicide and suicidality compared 
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to olanzapine. Maintenance use of olanzapine in a population of patients with established 
schizophrenia is associated with a lower risk of and a longer time to treatment than risperidone or 
quetiapine. In-patient studies suggest that risperidone use is associated with faster onset of effect, 
shorter length of stay, and lower rates of treatment discontinuation in hospitalized patients, compared 
to olanzapine.  
 
Olanzapine use is associated with a higher risk of treatment discontinuation due to AEs than risperidone. 
In particular, the risk of weight gain (≥7% from baseline) is greater with olanzapine than with the other 
AAPs. Olanzapine use carries a higher risk of new-onset DM than risperidone. The risk of EPS is higher 
with risperidone than quetiapine. This risk is higher when higher doses of risperidone (i.e., >5 mg/day) 
are used, compared with lower doses of olanzapine or clozapine.The risks of hypersalivation, dizziness, 
and constipation are higher with clozapine than olanzapine. The risk of somnolence is higher with 
clozapine than with olanzapine or risperidone. Quetiapine causes more somnolence, dizziness, and dry 
mouth than risperidone. 
  
Although some AAPs seem to have a better clinical or cost profile, they may be inappropriate for all 
patients. Apart from clozapine, which is restricted to patients who do not respond to the other AAPs, 
clinical practice guidelines, such as those of the Canadian Psychiatric Association, do not 
recommend one medication over another for first-episode, maintenance, or relapse treatment.  
 
7.1.2 Pharmacoeconomic studies  

A few studies preferred olanzapine,41,42,46,62-68 some preferred risperidone,45,69-75 and others reported 
equal or similar cost-effectiveness.39,40 In most of the studies from different countries, the cost of 
olanzapine was reported as 1.3 to 2.6 times more expensive than risperidone. Some studies suggest 
that the higher cost of olanzapine was compensated by the lower in-patient and outpatient costs.40,66-68 
 
The results indicate that the outcomes are sensitive to changes in drug costs, probability of 
hospitalization, and days of hospitalization. There are too many potential threats to the validity of 
these studies to draw firm conclusions. Heterogeneity in study design, data analysis, and methods, 
including cost components (e.g., medications, health care services, and selected AEs) and how they 
were reported, make comparisons of the studies difficult. There is a need for a standard cost analysis 
to make drug comparisons. Because of the lack of an appropriate clinical and cost-utility analysis, the 
economic information could not be summarized using a quantitative approach. Two studies40,41 
reported results in a cost-utility analysis, so a comparison is not possible. 
 
7.1.3 Cost analysis 

For risperidone, olanzapine, and quetiapine, we derived proportions of overall discontinuation rates, 
time to discontinuation, and relapse rates (proportion of patients hospitalized because of exacerbation 
of schizophrenia) from CATIE,24 as it was the only long-term (18 months) effectiveness head-to-head 
trial of AAPs in the DERP reviews comparing these clinical, statistical, and economic parameters.  
 
For second-line therapies, we used information on discontinuations from CATIE 2E.50 
Approximately 90% of patients who started with risperidone and olanzapine discontinued treatment 
because of inefficacy, and 10% because of side effects and patient’s choice.50 Therefore, we assigned 
90% of patients who started with risperidone to olanzapine for second-line therapy and vice versa. 
The remaining 10% were assigned to quetiapine. Similarly, 80% of patients who started with 
quetiapine were assigned to olanzapine and 20% to risperidone, in second-line therapy (decision tree 
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in Appendix 18).The relapse rate for clozapine (suicide attempt or hospitalization to prevent suicide) 
was obtained from the InterSePT trial.37  
 
The results from our decision tree model indicated that risperidone and olanzapine may be preferred 
over quetiapine with costs of $17,950, $18,327, and $19,695 respectively (Table 8). The results of 
sensitivity analyses showed that although lower discontinuation and relapse rates led to lower first-
year treatment costs, the lowest-cost choice was still risperidone and olanzapine over quetiapine. 
Varying dosages led to lower or higher treatment costs, but risperidone and olanzapine were still the 
lowest-cost options, followed by quetiapine. Similarly, varying the length of group-home care 
confirmed our base case results: risperidone and olanzapine remained the least-cost treatment choices 
across all analyses.  
 
In our decision model, we limited second-line therapy options to olanzapine and risperidone for 
patients after relapses because quetiapine is less effective. Quetiapine may be a second-line option 
for those patients discontinuing treatment with olanzapine or risperidone because of AEs or their own 
preference. It may also be an option for patients who do not have optimal control with traditional 
antipsychotics, as was shown in the third instalment of the CATIE project.24 These scenarios are 
reflected in our model by the all-cause discontinuation rates reported in CATIE. A potential 
limitation of this approach is the fact that discontinuation for any reason includes lack of efficacy, 
and this is a poor reason for using quetiapine as a second-line treatment option, unless the switch is 
from first-line therapy with a traditional agent. We elected to use such overall discontinuation rates 
because we were concerned that using the rates reported in CATIE for individual reasons may have 
led to the use of data that was not mutually exclusive (thereby potentially introducing double-
counting in our analysis). These considerations suggest that using specific discontinuation rates 
carries a potential for introducing bias.  
 
One strength of our analysis is that our pharmacoeconomic decision models allowed for the 
evaluation of the economic impact of AEs associated with the use of three AAPs as first-line 
treatments. Consistent with Leslie et al.,76 we found that the low incidence of DM and EPS over the 
first year of treatment did not translate into substantial economic impact. We did not address the 
long-term cost implications related to the potential development of co-morbidities associated with 
DM. This is a limitation of our decision tree analysis, but it may not have implications. Caro et al.77 
estimated the lifetime cost of managing the complications of type 2 diabetes in the US at US$47,240 
per patient over 30 years. With attributable risks of 0.63% for olanzapine and 0.05% for risperidone, 
the lifetime DM cost per patient would add $298 and $24 respectively. Thus, a longer time horizon 
might not change our results.  
 
The results of our sensitivity analysis are close to those of Rascati et al.,62 who found that risperidone 
has insignificantly smaller annual, unadjusted, total health care costs for schizophrenia-related expenses 
than olanzapine. Consistent with Rosenheck et al.,40 we found the average first-year health costs for 
those who stayed on their initial drug assignment were lower than for those assigned second- and third-
line therapies. One variable in the cost of treating schizophrenia is the proportion of patients who 
discontinue treatment. Although short-term costs are lower for these patients, they are at a significantly 
higher risk for suicide, re-hospitalization, emergency room visits, relapse, and crime.  
 
Consistent with Bobes et al.,78 Edwards et al.,70,79 and Davies and Drummond,80 we found that the 
largest cost component of treating patients with schizophrenia is hospitalization, accounting for 
approximately half of the total first-year cost. Medication costs were the second-largest category for 
patients receiving risperidone, olanzapine, quetiapine, and clozapine, forming approximately 30%, 
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60%, 40%, and 50% respectively of ther total costs (without considering group-home care costs). As 
a result, a significant reduction in hospitalization (due to exacerbation of psychotic symptoms) 
should result in cost savings.  
 
The other variable in the cost of treating schizophrenia is the cost of AAPs by dose. Prescribed 
dosages vary. For instance, the IMS Canadian Disease and Therapeutic Index for 2001 and 2002 
recommends between 3.99 mg and 4.08 mg of risperidone daily.69 Studies in the DERP review used 
doses of risperidone that were between 4 mg and 5 mg daily.28 The recommended ranges of dosages 
in the American Psychiatric Association Practice Guidelines for patients with schizophrenia are 4 
mg/day to 8 mg/day of risperidone, 5 mg/day to 20 mg/day of olanzapine, 300 mg/day to 600 mg/day 
of quetiapine, and 300 mg/day to 600 mg/day of clozapine.81 In our economic evaluation, we used 
the dosage ranges recommended by the Canadian Psychiatric Association Practice Guidelines for 
patients with schizophrenia 2 mg/day to 6 mg/day of risperidone, 10 mg/day to 20 mg/day of 
olanzapine, 600 mg/day of quetiapine, and 300 mg/day to 600 mg/day of clozapine.2  
 
Another variable was the cost of group-home care for each treatment group. We were unable to find 
a study that described this cost. Therefore, we included this parameter in the sensitivity analyses to 
test the impact of different group-home care days on the total costs of each AAP.  
 
7.2 Study Limitations 
The source of our information, a drug class review published by DERP, was comprehensive and 
followed the accepted principles of evidence-based assessment. It is likely to have minor flaws. In 
particular, we were unable to determine whether all steps had been taken to avoid selection bias. In 
some cases, we were unable to obtain high-quality evidence from the DERP review to inform the 
economic evaluation. Thus, two additional studies were identified non-systematically: 
• proportion of patients with DM from Leslie et al.51 
• proportion of reasons for discontinuation from phase from 1CATIE II.E.50 

 
Although this approach could introduce bias, we thought that this was mitigated by having input 
from reviewers and a sensitivity analysis to validate our findings. 
 
Another consideration regarding the source of clinical information is the strength of the evidence 
available. In DERP, the best evidence available was rated as moderate strength. In making this 
determination, authors of the DERP report considered the quality of the included studies, consistency 
of the findings, overall weight of evidence, and applicability. While the body of evidence on AAPs 
includes several trials, it was determined that these generally had low applicability because of the 
inclusion and exclusion criteria and the lack of comparable dosing strategies used in many of them. 
When evidence on key parameters required for the economic analysis was unavailable in the DERP 
review, we searched for additional studies. Although this was done non-systematically, it was 
partially mitigated by input from reviewers. Sensitivity analyses were also conducted. 
 
We used a lot of data from the two largest effectiveness trials on AAPs: CATIE and InterSePT.24,37 A 
possible limitation of this approach is that the populations and dosages used in these trials were not 
representative of the population and recommended dosages (in the Canadian Psychiatric 
Association’s guidelines) targeted in our analysis. These two effectiveness trials recruited patients 
who had been diagnosed with schizophrenia for some time rather than patients with new-onset 
schizophrenia. In the InterSePT trial, a proportion of patients had made several previous suicide 
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attempts, which may not be expected in a population of new-onset schizophrenia. Given the lack of 
effectiveness data available for our targeted population, data from CATIE and InterSePT trials 
provided the best available approximation of the response rate in new-onset schizophrenia. It was 
expected that CATIE influenced clinicians in their treatment decisions for patients with chronic 
schizophrenia requiring long-term maintenance treatment, patients requiring initial treatment, and 
those with childhood-onset schizophrenia.27 Until more effectiveness information becomes available 
on patients requiring first-time AAP therapy, we believe it is reasonable to use data from the chronic 
schizophrenia population. This limitation needs to be considered when interpreting our findings. Our 
analyses should be replicated upon the availability of more effectiveness information on patients 
requiring first-time AAP therapy and polypharmacy. 
 
Because of the lack of information about number and costs of prescriptions for AAPs, in specific 
cases, we made some assumptions in this study, for simplicity. For example, although the market 
share, public coverage, and unit cost of AAPs were estimated based on the average uses and costs for 
all patients with all diagnoses, these may vary by type of diagnoses, age, and severity of diseases.  
 
We initially intended to perform a cost-consequence analysis, but we found that there were few 
differences across AAPs that were not already accounted for that may lead to double counting (like a 
specific adverse event and tolerability), or the outcomes were of limited economic interest (e.g., 
dizziness). Readers who are interested in a description of all clinically and statistically significant 
outcomes that the DERP report suggests differ across AAPs should see Appendix 8.  

 
In the primary economic evaluation, our decision model only evaluated AAP monotherapy. 
Polypharmacy, however, is prevalent in the US and Canada. This limitation needs to be considered 
when interpreting the findings of our cost analysis. No research evidence is available to model the 
possible costs and effects of polypharmacy in this population. 
 
7.3 Generalizability of Findings 
Several considerations limit the generalizability of our findings. Differences in settings (in-patient 
versus outpatient), dosing strategies, and severity of disease (first episodes versus long-term acute 
cases) need to be noted in interpreting the comparative effectiveness of olanzapine and risperidone. 
In the case of dosing, all but one of the in-patient studies used doses of olanzapine that were below 
the bottom of the midpoint range (15 mg to 20 mg=midpoint).82 In contrast, all used the mean doses 
of risperidone in the midpoint range of 4 mg to 5 mg. Regarding the comparative risk of EPS 
between clozapine and risperidone, higher doses of risperidone were generally used in the included 
studies. When doses closer to the mid-range were used (Bondolfi et al.,83 4 mg/day arm of 
Henrich/Klieser et al. study84), differences between the two drugs on the Extrapyramidal Symptom 
Rating Scale (ESRS) and with regard to the use of anticholinergic drugs were not significant. 
 
We also need to consider the validity of some of the instruments used. For instance, the authors of 
the DERP report appropriately noted that studies evaluating the effect of AAPs on depressive 
symptoms using the depression item of the Positive and Negative Syndrome Scale (PANSS), an 
instrument not designed for depression, may be less reliable than those using a validated instrument 
such as the Hamilton Depression (HAM-D) rating scale. Such limitations should be considered in the 
interpretation and generalization of the clinical effectiveness findings. 
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In the cost analysis, a lack of evidence specifically related to patients with a first episode of 
schizophrenia may limit the generalizability of our findings. The patients in CATIE were in a chronic 
condition (those with first episodes of schizophrenia were excluded) and had an average of 14 years 
on treatment. The patients in CNOMSS were stable and had been on treatment for three months. 
Thus, these data cannot be applied to those with a first episode of schizophrenia.  
 
The perspective of our study (the average patient population instead of individual patients with a 
diagnosis of schizophrenia) limits its generalizability. Clinicians may prescribe a drug based on a patient’s 
characteristics such as age, weight and history. We looked at AAP effectiveness and AEs based on the 
average patient population. For example, olanzapine may result in clinically and statistically significant 
weight gain for some individuals, but the weighted mean differences between olanzapine and risperidone 
is 3.9 kg, which we assumed is not clinically and economically significant. We also wanted to avoid 
double counting the costs of DM with those of weight gain. The decision to include diabetes but not 
weight gain is based on the fact that there are three consequences of weight gain (3.9 kg) in the long term: 
DM, hypertension, and higher level of lipids. In the first 12 months after the start of treatment, the 
probability of DM is higher than that of the other two side-effects. The economic costs of hypertension 
and higher level of lipids would have to extend beyond 12 months to become significant. 
 
7.4 Knowledge Gaps 
Some crucial clinical and pharmacoeconomic parameters – such as the probability of discontinuation 
and relapse, time of relapse, and associated costs for each line of treatment – were lacking, 
particularly for patients with a first episode of schizophrenia. 
 
A possible limitation of this project is that the populations in the CATIE and InterSePT trials were 
not representative of the population targeted in our analysis. These two effectiveness trials recruited 
patients who had been diagnosed with schizophrenia for some time rather than patients with new-
onset schizophrenia.  
 
 

8 CONCLUSIONS 
From a clinical effectiveness perspective, olanzapine and risperidone are superior to quetiapine. 
Differences exist between risperidone and olanzapine. Compared with risperidone, olanzapine is 
associated with a lower risk of relapse and of treatment discontinuation for any reason. The risk of 
treatment discontinuation due to AEs is higher. Evidence also shows that clozapine use reduces 
suicide risk in high-risk patients, compared with olanzapine. 
 
From an economic perspective, good quality evidence does not exist for all AAP comparisons. 
Heterogeneity among study design, data analysis, methods, cost components, settings, and 
presentation of findings make comparisons of available pharmacoeconomic studies and 
generalizability of their results challenging. Our economic evaluation, which considered the total 
direct treatment costs of AAPs, suggests that risperidone and olanzapine are similar with respect to 
first-year treatment costs. Both are associated with less cost than quetiapine. The results were 
sensitive to variations in discontinuation, relapse rates, dosages, group-home care, and associated 
costs of AAPs. We found that EPS and new cases of DM associated with AAP use do not lead to 
substantial cost implications because of their low incidence.  
 



Atypical Antipsychotic Monotherapy for Schizophrenia:  
Clinical Review and Economic Evaluation of First Year of Treatment 

33

In addition, our economic model suggest that switching the number of prescriptions between AAPs 
without considering their discontinuation and relapse rates will not be cost saving. The largest cost 
component for treating patients with schizophrenia is hospitalization due to exacerbation of psychotic 
symptoms, so a significant reduction in hospitalizations should result in cost savings. 
 
Regarding budgetary impact, the least-cost choice, on average, for first-line AAP therapy would be 
generic risperidone. Assigning each new patient to generic risperidone would cost Canadian public 
approximately $613 to $1,840 per patient and ministries of health approximately $16,188 to $17,612 
depending on the dose prescribed and downstream AE management costs.  
 
The ethical issue of treating without consent and the related issue of how well some patients with 
schizophrenia can distinguish the relative risks and benefits of similar drugs given possible impaired 
insight must be considered. Acutely psychotic patients may be unable to give informed consent to 
treatment, yet physicians are required to seek it. 
 
Finally, we could identify no high-quality evidence that could directly inform public policy questions 
regarding which atypical antipsychotics represent optimal treatment for first-line therapy. Rather, the 
results of this study were based largely on two trials (CATIE and InterSePT) and one observational 
study (CNOMSS) with patient populations of potentially limited generalizability. In addition, the 
long-term clinical and economic consequences of AAP therapy are largely unknown and were 
assumed to be insignificant compared to those that occur in the first 12 months of therapy. The 
analysis presented in this study should be replicated when additional comparative effectiveness data 
in patients with a first episode of schizophrenia are available.  
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