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CONTEXT AND POLICY ISSUES  
 

Schizophrenia is a serious mental illness that affects 1% of Canadians.1 Symptoms include 
hallucinations, delusions, cognitive impairment, disorganized thoughts, social withdrawal, and 
amotivation.2 Individuals may be diagnosed as having catatonic, paranoid, disorganized, 
undifferentiated, or residual schizophrenia, based on the intensity of the various symptoms.1 
Onset usually occurs between adolescence and age 30.1 The symptoms of schizophrenia 
typically develop gradually but become chronic in most cases.  
 
Although the cause of schizophrenia is not well-established, physicians often treat patients with 
antipsychotic (AP) medication to manage the symptoms. Other options such as family 
interventions, electro-convulsive therapy, or cognitive behavioural therapy may be used in 
tandem.3 APs produce rapid tranquilization in individuals with psychotic symptoms.4,5  
 
There are two classes of APs: typical (first generation) and atypical (second generation).5 
Typical antipsychotics (TAPs) act as dopamine D2 receptor antagonists while atypical 
antipsychotics (AAPs), in addition to being D2 receptor antagonists, have an affinity for other 
receptors.6 Clozapine (CLZ), for example, acts as an antagonist to dopaminergic receptors, 
serotonergic) receptors, adrenergic receptors or adrenoreceptors, histamine receptors and 
muscarinic receptors.7 AAPs are associated with enhanced efficacy which may be attributed to 
their multi-antagonism.

6
 

 
Despite the paucity of clinical guidance, the combination of multiple APs (combination AP 
therapy or AP polypharmacy) has emerged as a means of enhancing the therapeutic effects of 
AP monotherapy in partial- or non-responders, treating co-morbidities, reducing the dose of the 
baseline AP, or addressing adverse side effects of the baseline AP.3,8,9 Combination AP therapy 
is reportedly driven by the level of treatment resistance (i.e., residual psychotic symptoms 
following initial monotherapy), the type of drug used for monotherapy, duration of illness, 
geographic location and volume of patients treated within the clinical setting.8 Other less 
commonly cited reasons for combination AP therapy are patient’s gender or health provider’s 
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awareness of clinical guidelines.10 Prevalence rates of 45% have been reported for combination 
AP therapy in Canada and rates as high as 69% have been recorded elsewhere.2 Combination 
AP therapy is associated with an increase in costs,8,11 particularly when two or more AAPs are 
involved, and increasing side effects.3 Side effects include, but are not limited to, sexual 
dysfunction, weight gain, hyperprolactinaemia, cardiovascular effects, neurological or 
extrapyramidal symptoms, and sedation.12 These side effects are serious enough to cause 
some patients to discontinue treatment.12  
 
A 2011 CADTH Optimal Use report on combination and high-dose strategies for AAPs for 
schizophrenia found that there was insufficient evidence to accurately assess harms but 
concluded that there were no clinically important differences in outcomes between AAP 
combination therapy and AAP monotherapy.2 The results of the cost-effectiveness analysis 
indicated that combination therapy and high-dose atypical monotherapy were up to 40.1 times 
more expensive than typical monotherapy and up to 8.2 times more costly than atypical 
monotherapy. As well, combination therapies that included at least one (non-clozapine) atypical 
antipsychotic agent were up to 6.9 times more costly, and high-dose atypical (non-clozapine) 
therapy was about five times more costly versus the standard-dose atypical monotherapy.2 At 
the time the report was published, there were seven AAPs approved for use in Canada: 
aripiprazole (ARI), CLZ, olanzapine (OLZ), paliperidone (PAL), quetiapine, risperidone (RIS), 
and ziprasidone (ZIP).13 Since the report publication, two more AAPs, asenapin and lurasidone 
have been approved for use.13

  
 
This report will review the clinical and cost-effectiveness of combination atypical antipsychotics 
in adolescents or adults with schizophrenia, as well as the evidence-based guidelines regarding 
best practices for these drug therapies. The findings from individual randomized controlled trials 
(RCTs) in the 2011 CADTH report will not be repeated in this rapid review, unless when 
embedded within systematic reviews (SRs) or meta-analyses (MAs) found in the literature. 
 
RESEARCH QUESTIONS  

 

1. What is the clinical effectiveness of combination AAPs in adolescent or adult patients with 
schizophrenia? 

 
2. What is the cost-effectiveness of combination AAPs in adolescent or adult patients with 

schizophrenia? 
 
3. What are the evidence-based guidelines associated with the use of combination AAPs in 

adolescent or adult patients with schizophrenia? 
 

KEY FINDINGS 

 
Limited evidence suggested that combination of CLZ with ARI had some clinical benefits over 
CLZ monotherapy, whereas other AAPs had no clinical or statistically significant impact on the 
reduction of psychotic symptoms. Combination AAP therapy may increase serum prolactin 
levels, and decrease weight gain and body mass index (BMI); however combination AAP 
therapy may also increase agitation. The evidence on clinical effectiveness focused primarily on 
adults and not on adolescents. No relevant economic evaluations were identified. Clinical 
guidelines offer combination AAP therapy under trial conditions as an option after serial dose-
optimized regimen of monotherapy have failed.  
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METHODS  

 
Literature Search Strategy 
 

A limited literature search was conducted on key resources including Medline, PsychInfo, 
Embase, PubMed, The Cochrane Library, University of York Centre for Reviews and 
Dissemination (CRD) databases, Canadian and major international health technology agencies, 
as well as a focused Internet search. Methodological filters were applied to limit retrieval to 
health technology assessments, systematic reviews, meta-analyses, randomized controlled 
trials, controlled clinical trials, economic studies, and guidelines. The search was also limited to 
English language documents published between January 1, 2010 and July 27, 2016. 
 
Rapid Response reports are organized so that the evidence for each research question is 
presented separately. 
 
Selection Criteria and Methods 
 

One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1.  
 

Table 1:  Selection Criteria 
Population 
 Adolescents and adults with schizophrenia 

Intervention 
 

Combination of any atypical antipsychotics (using either high or 
regular dosing regimens) 

Comparator 
 

Other drug combinations; 

Monotherapy using atypical antipsychotics; 

Placebo alone or in combination with an atypical antipsychotic 

No comparator 
Outcomes 
 

Q1: Clinical effectiveness and safety (patient harms and benefits) 

Q2: Cost 

Q3: Guidelines 

Study Designs 
 

Health technology assessments (HTAs), systematic reviews (SRs), 
meta-analyses (MAs), randomized controlled trials (RCTs), evidence-
based guidelines.  

 
Exclusion Criteria 
 
Studies were excluded if they did not meet the selection criteria in Table 1, if they were 
published prior to January 2010, if they were duplicate publications of the same study, or if they 
were referenced in a selected SR. Controlled clinical trials were excluded due to the volume of 
SRs and RCTs retrieved from the literature search. 
 
Critical Appraisal of Individual Studies 

 

The included SRs were critically appraised using A Measurement Tool to Assess Systematic 
Reviews (AMSTAR),14 RCTs were critically appraised using the Downs and Black checklist,15  
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and evidence-based guidelines were assessed with the Appraisal of Guidelines Research & 
Evaluation (AGREE) II instrument.16 Summary scores were not calculated for the included 

studies; rather, a review of the strengths and limitations of each included study were described. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available  
 
A total of 642 citations were identified in the literature search. Following screening of titles and 
abstracts, 525 citations were excluded and 117 potentially relevant reports from the electronic 
search were retrieved for full-text review. Four potentially relevant publications were retrieved 
from the grey literature search. Of the 121 potentially relevant articles, 107 publications were 
excluded for various reasons, while 14 publications met the inclusion criteria and were included 
in this report. Appendix 1 describes the PRISMA flowchart of the study selection. 
 
Additional references of potential interest that did not meet the selection criteria are provided in 
Appendix 5 – Additional References of Potential Interest. 
 
Summary of Study Characteristics 
 

A detailed summary of the included study designs, populations, interventions and comparators, 
and outcomes is provided in Appendix 2, tables A1 to A3.  
 
Study Design 
Four SRs,17-20 eight RCTs,9,21-27 and two evidence-based guidelines28,29 met the inclusion criteria 
for this review. Two of the included RCTs were from the same authors.23,24 
 
One SR each was published in 2010,20 2012,19 2014,18 and 2015.17 Five of the RCTs were 
published in 2012,9,24-27 and one each in 2014,23 2015,22 and 2016.21 One guideline was 
published in 201129 and the other in 2013.28 
 
Each SR included a MA of RCTs with follow-up time periods ranging from six weeks19 to three 
years.

20
 Two RCTs adaptively enrolled patients based on early response to a baseline AAP.

23,24
 

Five RCTs enrolled patients in two arms,9,21,22,26,27 one in three arms,24 one in five arms,25 and 
another in six.

23
 Outcomes that were included in this report were measured following four 

weeks,21 six weeks,25 eight weeks,22,24 10 weeks,23 and 12 weeks9,26,27 from randomization of 
patients into study groups. 
  
Country of Origin 
One SR was published in Italy,19 one in Thailand,17 one in Japan, Austria, and Canada,18 and 
one in China, Japan, the United Kingdom and Brazil.20 Three of the RCTs enrolled patients in 
Japan,9,23,24 two in China,21,22 one each in Finland,27 Sweden,26 and one in Brazil and the United 
States.25 Both guidelines were authored in the United Kingdom.28,29 
 
Patient Population 
The SRs included patients with treatment-resistant schizophrenia, schizoaffective disorder, and 
other SZ-like psychotic conditions.17-20 Three SRs involved RCTs in which majority of patients 
had treatment-resistant schizophrenia.17,19,20 None of the SRs specified the population age in 
their inclusion criteria. The proportion of males to females could not be calculated from the data 
provided in the SRs. 
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The RCTs enrolled a total of 724 patients of whom 49% were female (325/724). None of the 
RCTs enrolled adolescents.9,21-27 Other than the two studies with the shared set of authors, each 
RCT had unique inclusion criteria for enrollment. They were as follows: 60 adult women with 
schizophrenia who were treatment-naive or had not taken APs for at least two weeks;21 113 
adults diagnosed with schizophrenia or schizoaffective disorder who were in stable condition but 
had RIS treatment-related hyperprolactinemia;22 156 adults with schizophrenia or 
schizoaffective disorder and admitted to hospital as behavioural emergencies;23 78 patients with 
schizophrenia or schizoaffective disorder and admitted to hospital as behavioural 
emergencies;24 376 treatment-responsive adults diagnosed with schizophrenia with at least two 
psychotic episodes and a recent history of acute exacerbation of psychotic symptoms;

25
 50 

adults with a history of at least six months of CLZ treatment for schizophrenia;26 12 adults 
diagnosed with schizophrenia who were resistant to CLZ monotherapy and on CLZ plus OLZ 
therapy at the time of enrollment;27 and 36 stable adults who were already being treated for 
schizophrenia.

9
  

 
Interventions and Comparators 
The SRs included studies that compared CLZ combined with ARI versus CLZ monotherapy,19 or 
in combination with PBO17-19 or HAL;17 CLZ combined with RIS versus CLZ combined with 
PBO;19 or CLZ combined with SUL versus CLZ alone.20  
 
The interventions in the RCTs were 3 to 6 mg/day RIS or 6-12 mg/day PAL in combination with 
5 mg/day ARI,21 4 to 6 mg/day RIS in combination with 10 mg/day ARI,22 at least 3 mg/day RIS in 
combination with 10 to 20 mg/day OLZ,23 3 to 6 mg/day RIS in combination with 10 to 20 
mg/day OLZ,24 2 mg/day RIS in combination with 20 mg/day PIM,25 16 mg/day CLZ in 
combination with 16 mg/day SER,26 CLZ in combination with OLZ (dosages not reported),27 and 
2 to 12 mg/day RIS or 2.5 to 20 mg/day OLZ in combination with 6 to 30 mg/day ARI.9  
 
The comparators, in order, were 3 to 6 mg/day RIS alone or 6 to 12 mg/day PAL alone (to 
match the intervention),21 4 to 6 mg/day RIS alone,22 10-20 mg/day OLZ for RIS ENRs and at 
least 3 RIS for OLZ ENRs,23 6 to 12 mg/day RIS alone,24 2 mg/day RIS, 6 mg/day RIS, 2 
mg/day HAL in combination with PBO and 2 mg/day HAL in combination with 20 mg/day PIM,

25
 

16 mg/day CLZ in combination with PBO,26 Switch from CLZ in combination with OLZ to CLZ 
plus PBO (dosages not reported),

27
  to 12 mg/day RIS or 2.5 to 20 mg/day OLZ in combination 

with PBO.9 
 
The guidelines made recommendations based on evidence including, but not limited to, studies 
involving CLZ augmentation with other APs.

28,29
  

 
Outcomes 
Clinical effectiveness outcomes included improvement in cognition,9,26 and reduction in 
psychotic symptoms. Change in psychotic symptoms were assessed primarily with the Brief 
Psychiatric Rating Scale (BPRS),17,19 the Positive and Negative Syndrome Scale 
(PANSS),17,19,21-23,25 the Clinical Global Impression Scale (CGI),20,23-25,27 or the Global 
Assessment of Functioning Scale (GAF).23,24,27  
 
Safety outcomes included adverse events, tolerability, and cardio-metabolic side effects. 
Measures of interest were discontinuation rate due to adverse events, tolerability or any 
cause;11,17,21,23,24 incidence of adverse events or side effects;21-25 change in the extent of 
extrapyramidal symptoms (including agitation) measured on the Rating Scale for Extrapyramidal 
Side Effects (RSESE),22 the Simpson-Angus Scale (SAS),25 the Drug Induced Extrapyramidal 



 
 

Combination Atypical Antipsychotics in Adolescents or Adults with Schizophrenia  6 
 
 

Symptom Scale (DIEPSS), or the Barnes Akathisia Rating Scale (BARS);22,25 change in 
patients’ perception of side effects measured on the Liverpool University Neuroleptic Side Effect 
Rating Scale (LUNSERS)25 or the Udvalg for Kliniske UndersLgelser Side Effect Rating Scale 
(UKU);22 change in weight18,23-25 or body mass index (BMI);22 and change in serum prolactin 
level.21,22,25 
 
Outcomes excluded were changes to fasting plasma glucose, cholesterol levels, triglycerides, 
dose levels, incidence of adjunctive medication use, incidence of ≥ 40% improvement in 
PANSS-T scores, and incidence of individual extrapyramidal symptoms. 
 
Summary of Critical Appraisal 
 

Details of the strengths and limitations of the included studies are summarized in Appendix 3, 
tables A4 to A6. 
 
Systematic reviews and meta-analyses 
Three SRs were of moderate quality,17-19 and one20 was of high quality. All SRs completed a 
comprehensive literature search, and two independent reviewers performed the study selection 
and data extraction. The publication years of interest were disclosed along with keywords and 
search terms. The quality of the studies was assessed, and the data were meta-analyzed.  
 
The limitations were as follows: a list of excluded studies was not provided,17-19 the publication 
status was not used as an inclusion criterion,17,19 and authors received funding from 
pharmaceutical companies in two SRs.17,18 One review did not include a protocol but followed all 
the steps required for a SR.19 The authors declared no conflicts of interest but  did not disclose 
any source of funding.19 
 
Randomized Controlled Trials 
The RCTs had more strengths than limitations.9,21-27 All explicitly stated the objectives in the 
introduction, and described interventions and outcome measures.9,21-27 Other than when 
patients withdrew or discontinued treatment, there was reliable compliance with the intervention. 
All studies recruited patients from similar populations and accounted for follow-up losses. All 
analyses were determined a priori. All but one study

21
 included patients who were 

representative of the target population. One RCT limited its study population to women.21 
Appropriate statistical tests were used to assess the main outcomes in all but one study

26
 in 

which an arbitrary value was selected for the risk of type I error.  Five studies stated estimates 
of random variability of the main outcomes using standard deviations

9,23,24,27
 or standard error of 

the mean.25 Statistical tests included student t test,23,24 two-tailed Kruskal-Wallis test,9 analyses 
of variance tests,9,21,26, and the Mann-Whitney U-test.21  
 
In terms of limitations,  two studies stated that they were sufficiently powered to detect a 
clinically important effect,23,24 but the remaining studies were either insufficiently powered,27 or 
did not discuss statistical power calculations.9,21,22,26,27 Three studies did not provide estimates of 
random variability of the outcomes,21,22,26 three did not describe the characteristics of included 
patients25,27 or patients who were lost to follow-up,21 and five did not describe how 
randomization was done.9,21,22,25,27 Although blinding was implied in all but two studies,21,25 two 
studies explicitly described the blinding process23,24 and one discussed randomization.26 In one 
study labelled as a double-blind RCT, authors stated that assessors of cognitive metrics were 
not blinded to adverse event occurrences and were aware of concomitant medication.9 The 
assessor of other outcomes had access to patient charts. In another study, assessors only of 
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laboratory assays were reported to be blind to the patients’ treatment grouping.22 In one study, 
the estimates of random variability were provided for absolute outcome measurements rather 
than for the change in outcome measurements.9 Finally, one study reported on the statistical 
significance of the difference between the absolute outcome measures of patient groups rather 
than the difference in the change of outcome measurements from the baseline.22 
 
Evidence-based guidelines 

One evidence-based guideline was of moderate quality28 and one was of low quality.29 One 
guideline described the relevant health questions;28 however, both of the guidelines stated their 
overall objectives, and described the population to whom the treatment applied.28,29  

Stakeholder involvement was a strong domain overall: the names of the members of the 
guideline development group were provided, and the target users were identified.28,29 Regarding 
the rigour of development, both guidelines considered the health benefits, side effects, and risks 
in formulating the recommendations. The recommendations were explicit and unambiguous, 
and different options for management of schizophrenia were presented. 
 
Limitations were found across all domains, particularly in the rigour of development, stakeholder 
involvement, and applicability. A procedure for updating the guideline was not provided, and it 
was unclear in both guidelines whether the views and preferences of the target population were 
represented in the guideline development group.28,29 Details on the procedure for updating the 
guideline, monitoring or auditing criteria, funding source and how conflicts of interest were 
managed were missing in one guideline.28 In one guideline, the professional affiliations of the 
members of the development group were not mentioned, methods for searching for evidence 
were not systematic, and the strengths and limitations of the body of evidence were not clearly 
described.29 As well, the methods for formulating the recommendations were not described, an 
explicit link between the recommendations and the supporting evidence was missing, and the 
guideline was not reviewed by independent expert referees prior to its publication.29 
 
Summary of Findings 
 

Main findings of included studies are summarized in detail in Appendix 4, tables A7 to A9. 
 

1. What is the clinical effectiveness of combination atypical antipsychotics in adolescent or adult 
patients with schizophrenia? 

 
Clinical effectiveness 

 
Psychotic symptoms 
 
CLZ base agent  
One MA of four RCTs (n=327) suggested that relative to CLZ plus PBO, CLZ in combination 
with ARI trended toward reduction of negative, positive, and total psychotic symptoms for up to 
24 weeks of treatment; the differences, however, were not statistically significant.17 Qualitative 
synthesis of data from six RCTs (n=130) comparing CLZ in combination with ARI versus CLZ 
monotherapy or CLZ plus PBO suggests that ARI augmentation reduced all psychotic 
symptoms, particularly negative symptoms.19 Based on data from one RCT (n=106) embedded 
in a SR, CLZ in combination with ARI was also better in reducing mean LUNSERS scores (i.e., 
improving patients’ perception of reduction in adverse side effects) but had no statistically 
significant impact on mean BPRS scores relative to CLZ in combination with HAL.17 CLZ in 
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combination with OLZ also improved Clinical Global Impression Severity Scale (CGI-S) scores 
in five patients compared with seven patients on CLZ plus PBO.27  
 
A MA of five RCTs (n=225) suggested that relative to PBO augmentation, CLZ in combination 
with RIS made no difference in the mean change in Positive and Negative Syndrome (Total 
Symptoms) Scale  (PANSS-T) score or Brief Psychiatric Rating Scale (BPRS) total score.19 
Similarly, CLZ in combination with OLZ did not significantly affect change in Global Assessment 
of Functioning Scale (GAF) scores in a group of five patients compared with seven patients on 
CLZ plus PBO.27 Compared with CLZ monotherapy, in the short term (up to 12 weeks), CLZ in 
combination with SUL elicited “no clinically important response” in fewer patients in terms of 
global state (3 RCTS, n=193) or global impression integrated with mental state (4 RCTs, 
n=221).20 The authors derived measurements of global state (not defined in the study) and 
mental state from primary studies. 
 
Non-CLZ base agents 
RIS or OLZ in combination with ARI improved mean Positive and Negative Syndrome (Negative 
Symptoms) Scale  (PANSS-N) scores in a cohort of 18 patients relative to 18 patients on RIS or 
OLZ plus PBO.9 ARI augmentation improved both PANSS-T and PANSS-N scores in a cohort of 
54 patients relative to 53 patients on RIS monotherapy.22 Low dose (2mg/day) RIS in 
combination with PIM trended toward improvement over low dose RIS, but the difference was 
statistically significant only in the change in PANSS-T, PANSS-N, and CGI-S scores.25 Results 
from an adaptive RCT involving 27 early non-responders to 2 weeks of RIS monotherapy 
suggests that OLZ augmentation over 10 weeks provided a non-statistically significant 
improvement in PANSS scores, Clinical Global Impression Improvement Scale (CGI-I) scores, 
and GAF scores over switching from RIS to OLZ.23 Similarly RIS in combination with OLZ 
provided a non-statistically significant improvement in PANSS scores, CGI-I scores, and GAF 
scores over switching from OLZ to RIS in a group of 24 early non-responders to two weeks of 
OLZ therapy or from RIS to OLZ in 27 early non-responders to two weeks of RIS therapy.23 
 

RIS or PAL in combination with ARI had no effect on mean changes in PANSS scores.21 OLZ in 
combination with RIS had no impact on efficacy over high-dose RIS in early non-responders to 
two weeks of RIS monotherapy.24  
 
Cognition 
Two RCTs reported on cognition metrics.

9,26
 ARI augmentation improved the average verbal 

memory of 18 patients on RIS or OLZ,9 while CLZ in combination with SER made no statistically 
significant difference to improvements in patients’ responses to various cognitive tests.

26
 

 
Adverse events and other side effects 
 
CLZ base agent  
A MA of three RCTs (n = 297) reported that CLZ in combination with ARI trended toward 
reduction in body weight (by an average of 1.36 kg) during up to 24 weeks of treatment relative 
to CLZ plus PBO.17 A second meta-analysis of three RCTs (n=260, with 2 studies in common) 
reported an average reduction in body weight of 2.13 kg by ARI augmentation.18 On the 
downside, one MA of three RCTs (n = 277) reported that CLZ in combination with ARI increased 
the risk of agitation (akathisia).17  
 

Non-CLZ base agents 
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RIS in combination with PIM led to fewer incidents of serious adverse events relative to low 
dose (2mg/day) RIS plus PBO, but made no difference to standard dose (6mg/day) RIS plus 
PBO.25 RIS and PAL in combination with ARI had no impact on the incidence of treatment-
emergent adverse events or on discontinuation due to adverse events relative to 
monotherapy.22 RIS in combination with PIM led to a larger change in prolactin levels relative to 
standard dose RIS plus PBO.25 RIS or PAL in combination with ARI reduced serum prolactin 
levels and BMI relative to RIS or PAL monotherapy.21,22 RIS in combination with PIM increased 
body weight relative to HAL plus PBO or PIM, had no impact on body weight relative to RIS plus 
PBO, and reduced body weight relative to 6mg/day RIS plus PBO.25 Relative to PBO 
augmentation, RIS in combination with PIM had no significant impact on akathisia or incidence 
of extrapyramidal effects.25 RIS in combination with OLZ had no impact on incidence of 
extrapyramidal effects relative to switching from RIS to OLZ or from OLZ to RIS in early non-
responders to two weeks of RIS or OLZ monotherapy, respectively.23 Similarly, RIS in 
combination with OLZ had no impact on incidence of extrapyramidal effects over high-dose RIS 
in early non-responders to two weeks of RIS monotherapy.24 Extrapyramidal effects include 
parkinsonism, akathisia, dystonia, and dyskinesia.24 

 

Withdrawals  
 
CLZ base agent 
Based on information from a single RCT (n=106), one SR reported that after three and 12 
months, the discontinuation rate and overall symptoms of patients treated with CLZ in 
combination with ARI were not significantly different from those of patients treated with CLZ in 
combination with HAL.17 Relative to CLZ plus PBO, CLZ in combination with ARI was 
associated with a higher discontinuation rate in one RCT, possibly linked to higher rates of 
agitation and insomnia.17 SER augmentation, on the other hand, made no difference.26  
 
Non-CLZ base agents 
RIS in combination with OLZ led to similar safety and tolerability outcomes compared to high-
dose RIS in early non-responders to 2 weeks of RIS monotherapy.24  
 
2. What is the cost-effectiveness of combination atypical antipsychotics in adolescent or adult 

patients with schizophrenia? 
 
None of the studies met the inclusion criteria. 
 
3. What are the evidence-based guidelines associated with the use of combination atypical 

antipsychotics in adolescent or adult patients with schizophrenia? 
 

The Scottish Intercollegiate Guidelines Network recommended that for patients partially- or non-
responsive to dose-optimized CLZ, augmentation with a second AAP could be considered on a 
trial-basis for at least 10 weeks.28  
 
The British Association of Psychopharmacology recommendations were not specific to 
combination of AAPs. The Association recommended combination AP therapy for 10 weeks 
only after dose-optimized CLZ treatment has failed after being administered for a period of at 
least three months.29 The Association recommends choosing augmenting APs with a 
complementary receptor profile to CLZ, and a side effect profile that minimises CLZ-related side 
effects. For resistance to other APs, augmentation with another AP should only be considered in 
a closely monitored trial, after the failure of several, adequate, sequential trials of AP 
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monotherapy, and after trying other evidence-based treatments for treatment-resistant SZ 
including optimized treatment with CLZ.  
Neither guideline provided recommendations specific to adolescents. 
 
Limitations 
 

One important limitation in this review is the heterogeneity of the body of evidence. While CLZ 
was the most commonly used base agent, the interventions involved combinations with varying 
doses of ARI, OLZ, PAL, PIM, RIS, and SER. Comparators included the base agent alone or 
with placebo or another AAP. The type and dose of adjunctive medication varied. Although the 
vast majority of patients were diagnosed with schizophrenia, there was a wide range of inclusion 
criteria. In some studies, patients were stabilized or pre-treated prior to the start of data 
collection and study conditions may not effectively resemble the real-world environment. All of 
the RCTs recruited patients exclusively from adult populations. The SRs did not specify age in 
their inclusion criteria. Outcomes of interest and scales used to measure these outcomes 
spanned a wide range, thus rendering it almost impossible to compare the results across 
studies. The majority of studies had follow-up periods of three months or less. Furthermore, no 
relevant economic evaluations were identified. 
 
The evidence-based guidelines targeted management of psychoses and thus were not focused 
on the use of combination AAP therapy.  
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 

There is significant heterogeneity in the study parameters including base agents, augmenting 
agents, pre-treatment, adjunctive medication allowed during treatment, and measurement 
outcomes.  
 
Although three SRs suggested that combination of CLZ, RIS, and PAL with ARI had some 
clinical benefits over monotherapy, one RCT reported worse cognition outcomes with ARI 
augmentation over RIS or OLZ alone. While PIM augmentation of RIS led to better clinical 
efficacy outcomes and fewer discontinuations in one RCT, one RCT each found that OLZ 
augmentation of RIS produced worse clinical outcomes than OLZ alone in early non-responders 
to RIS, OLZ augmentation of CLZ had no benefit over OLZ alone, and there was no evidence of 
improvement in outcomes by augmenting CLZ with SER. There is insufficient evidence to make 
any firm conclusions about the impact of combination therapy in patients with schizophrenia and 
schizophrenia-like disorders. Evidence from one SR suggested combination with ARI led to an 
increase in agitation over CLZ alone, and another found that there was no difference in clinical 
efficacy of RIS augmentation of CLZ over CLZ.  
 
None of the individual RCTs in this report included patients from Canada. No information was 
found on the new AAPs (i.e., asenapin and lurasidone) that were approved in Canada since 
2010.  
 
The findings in the 2011 CADTH report also concluded that there was insufficient evidence to 
accurately assess harms and that there were no clinically important differences in outcomes 
between combination AAP therapy and AAP monotherapy.  
 
No new relevant economic evaluations were identified in this review.  
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Appendix 1:  Selection of Included Studies 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 525 citations excluded 

 117 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

 4 relevant reports 
retrieved from other 

sources (grey 
literature, hand 

search) 

 121 potentially relevant 
reports 

107 reports excluded (interventions 
or outcomes) 
- irrelevant intervention (34) 
- irrelevant outcome (1) 
- duplicates (13) 
- already included in at least one of 

the selected systematic reviews 
(10) 

- other (review article, editorial, 
guideline) (31) 

- study type (14) 
- language (2) 
- not retrieved/not found (2) 
 

 14 reports included in review 

642 citations identified from 
electronic literature search and 

screened 
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Appendix 2:  Characteristics of Included Studies 

Table A1:  Characteristics of Included Systematic Reviews and Meta-Analyses 
First Author, 

Publication Year, 
Country 

Types and numbers 

of primary studies 
included 

Population 

Characteristics 

Intervention Comparator(s) Clinical Outcomes, 

Length of Follow-Up 

Srisurapanont, 
2015,

17
 

Thailand 

SR and MA 453 (347 short-term, 
and 106 long-term) 

patients with CLZ tx-
resistant SZ 
 

Ten patients under 
short-term tx had SAD 
 

The age of patients 
was not reported 

CLZ* + ARI CLZ* + PBO (short-
term, 8-24 weeks) 

 
 CLZ* + HAL (long-
term, 1 year) 

Mean change in 
PANSS, BPRS, 

scores, discontinuation 
rate,  body weight 
change, akathisia rate, 

patient perception 
(LUNSERS) score 
 

F/u: ≤ 24 weeks (short-
term), > 24 weeks 
(long-term) 

Mizuno,  

2014,
18

  
Japan, Austria, 
Canada 

SR and MA  260 patients with SZ 

 
The age of patients 
was not reported 

CLZ + ARI CLZ + PBO Weight change 

 
 
F/u: ≤ 16 weeks 

Porcelli, 

2012,
19

 
Italy 

SR and MA  225 patients resistant 

to CLZ monotx 
 
The age of patients 

was not reported 

CLZ + RIS 

 
 
CLZ + ARI (n=5 

studies) 

CLZ + PBO 

 
 
CLZ + PBO or CLZ 

monotherapy (n=5 
studies) 

Mean change in 

PANSS, SANS, BPRS, 
or CGI scores 
 

 
F/u: 2 to 16 weeks 

Wang,
20

 
2010, 

China, Japan, the 
United Kingdom and 
Brazil 

SR and MA 221 people diagnosed 
with tx-resistant SZ 

and other types of SZ-
like psychoses (e.g. 
schizophreniform and 

SAD) 

CLZ + SUL CLZ Improvement in global 
or mental state (mean 

change in BPRS, 
SANS, and SAPS total 
scores) 

 
F/u: ≤ 12 weeks 

ARI = aripiprazole; BPRS = Brief Psychiatric Rating Scale; CGI = Clinical Global Impression Scale; f/u = follow -up; HAL = haloperidol; LUNSERS = Liverpool University Neuroleptic 
Side Effect Rating Scale; MA = meta-analysis; monotx = monotherapy; PANSS = Positive and Negative Syndrome Scale; PBO = placebo; RIS = risperidone; SAD = schizoaffective 
disorder; SANS = Scale for the Assessment of Negative Symptoms; ; SANS = Scale for the Assessment of Positive Symptoms; SR = systematic review; SUL = sulpiride; SZ = 

schizophrenia; tx = treatment or therapy; ZIP = ziprasidone 
* Allow ed concomitant pharmacological or psychosocial interventions 
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Table A2:  Characteristics of Included Randomized Controlled Trials 
First author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient Characteristics Intervention(s) Comparator(s) Clinical Outcomes 

Qiao, 2016,
21

 
China 

2-arm adaptive RCT; 
open-label 

 
Patients whose PANSS 
score decreased by ≥ 

50% and experienced 
hyperprolactinemia 
(prolactin level ≥ 496 

mIU/L) following pre-tx of 
3-6 mg RIS or 6-12 mg 
PAL with or without 

MECT if tx-resistant, over 
4 weeks; followed by 
randomization 

60 Han Chinese women 
aged 18-45 years 

diagnosed with SZ; tx-
naive or off AP medication 
for ≥ 2 week; PANSS-T 

score between 60 and 
120 (inclusive); serum 
prolactin level ≤ 496 

mIU/L; allowed 
clonazepam and artane 
as needed. 

 
 

3-6 mg RIS + 5 
mg/day ARI (n=19) 

or 6-12 mg PAL + 5 
mg/day ARI (n=11) 
 

3-6 mg/day RIS (n = 
14) or 6-12 mg/day 

PAL (n = 16); 
electroconvulsive tx if 
tx-resistant over 4 

weeks 

Efficacy outcomes 
Change in PANSS 

scores 
 
Safety outcomes 

Discontinuation 
incidence; tx-
emergent AE rate 

 
Metabolic effects 
Change in prolactin 

serum level 
 
F/u: 8 weeks 

following 
randomization. Did 
not report outcomes 

measured at 4 
weeks f/u 

Zhao, 2015,
22

 
China 

2-arm RCT; open-label 113 adults (67 females 
and 46 males) aged 18-45 

years diagnosed with SZ 
(n = NR) or SAD (n = NR); 
stable; RIS tx-related 

hyperprolactinemia; 
allowed other medications 

4-6 mg/day RIS + 10 
mg/day ARI (n = 54) 

 

4-6 mg/day RIS (n = 
53) 

 

Efficacy outcomes 
Change in PANSS 

scores 
 
Safety outcomes 

Change in RSESE 
and BARS scores 
(extrapyramidal 

symptoms); UKU 
score (AEs); 
incidence of AEs 

 
Metabolic effects 
Prolactin serum 
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Table A2:  Characteristics of Included Randomized Controlled Trials 
First author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient Characteristics Intervention(s) Comparator(s) Clinical Outcomes 

level; BMI 
 

F/u: 8 weeks (data 
was also collected 
after 4 weeks but 

was not included as 
part of this report) 

Hatta, 2014,
23

 
Japan 

 

6-arm adaptive RCT; 
open-label 

51 adults (29 females and 
22 males) aged 18-64 

years diagnosed with SZ 
(n = 141) or SAD (n = 15); 
enrolled between May 1, 

2012 and June 30, 2013; 
pre-tx’d with flexible or 
increasing doses starting 

with 3 mg/day RIS (n = 
74) or 10 mg/day OLZ (n 
= 82) for 2 weeks; allowed 

benzodiazepines, 
valproate, and 
anticholinergic drugs (for 

acute extrapyramidal side 
effects); results from 105 
additional patients were 

classified as early 
responders to RIS or OLZ 
were not included in this 

report. 

≥ 3 mg/day RIS + 
10-20 mg/day OLZ 

for RIS ENRs (n = 
14) or OLZ ENRs (n 
= 11) 

Switch to 10-20 
mg/day OLZ for RIS 

ENRs (n = 13) 
 
Switch to ≥ 3 RIS for 

OLZ ENRs (n = 13) 
 

Efficacy outcomes 
Change in PANSS 

scores; change in 
CGI-I score; change 
in GAF score 

 
Safety and 
tolerability outcomes 

Discontinuation rate; 
estimate of time to 
discontinuation; 

incidence of serious 
AEs; incidence of 
extrapyramidal 

symptoms; change 
in weight 
 

F/u: 10 weeks from 
randomization (12 
weeks from 

baseline) 

Hatta, 2012,
24

 
Japan 

3-arm adaptive RCT; 
open-label; double-
blinded 

78 adults (13 females and 
13 males) aged 18-64 
years diagnosed with SZ 

(n = 73) or SAD (n = 5); 

3-6 mg/day RIS + 
10-20 mg/day OLZ 
for RIS ENRs (n = 

13) 

6-12 mg/day RIS high 
dose for RIS ENRs (n 
= 13) 

 

Efficacy outcomes 
Change in PANSS 
score; change in 

CGI-I score; change 
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Table A2:  Characteristics of Included Randomized Controlled Trials 
First author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient Characteristics Intervention(s) Comparator(s) Clinical Outcomes 

enrolled between July 1 
and October 31, 2010; 

pre-tx’d with HAL (n = 18); 
pre-tx’d with RIS (3-6 
mg/day) for 2 weeks and 

categorized as RIS early-
responders or non-
responders based on 

CGI-I scores; allowed 
benzodiazepines, 
valproate, and 

anticholinergic drugs (for 
acute extrapyramidal side 
effects) 

in GAF score 
 

Safety and 
tolerability outcomes 
Discontinuation rate; 

change in weight, 
DIEPSS score 
 

F/u: 8 weeks from 
randomization (10 
weeks from 

baseline) 
 
 

 

Meltzer, 2012,
25

  
Brazil and 
United States 

5-arm RCT; double-
blinded 

376 adults (111 females 
and 265 males) aged 18-
65 years diagnosed with 

SZ; with recent acute 
exacerbation of psychotic 
symptoms; history of ≥ 2 

episodes; not tx-resistant. 
 
Baseline PANSS score ≥ 

65 and score ≥4 on any 2 
PANSS positive symptom 
items; screened for 2-14 

days 

2 mg/day RIS + 20 
mg/day PIM 

2 mg/day RIS + PBO  
6 mg/day RIS + PBO 
2 mg/day HAL + PBO  

2 mg/day HAL + 20 
mg/day PIM 

Primary efficacy  
outcome 
Change in PANSS-T 

score 
 
Secondary efficacy 

outcomes 
Change in PANSS-
P, PANSS-N, and 

PANSS-G scores, 
CGI-S score, CDSS 
score 

 
F/u: 8, 15, 22, 29, 
36, and 43 days 

 
Safety outcomes 
and metabolic 
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Table A2:  Characteristics of Included Randomized Controlled Trials 
First author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient Characteristics Intervention(s) Comparator(s) Clinical Outcomes 

effects 
Discontinuation rate, 

incidence of serious 
AEs, change in SAS 
score; change in 

BARS scores; 
change in weight, 
change in prolactin 

level 
 
F/u: 15 and 43 days 

Nielson, 2012,
26

 

Sweden 

2-arm RCT; double-

blinded; April 2007 to 
December 2009. 

50 adults (20 females and 

30 males) aged 18-65 
years diagnosed with SZ; 
PANSS score > 65; ≥ 6 

months tx with ≥ 150 
mg/day CLZ; fixed doses 
of antidepressants, 

benzodiazepines, or 
mood stabilizers, 
benzodiazepines 

and anticholinergics as 
needed 

16 mg/day CLZ + 16 

mg/day SER (n=25) 
 
 

16 mg/day CLZ + PBO 

(n=25) 

Efficacy outcome 

Cognition 
 
F/u: 12 weeks 

Repo-Tiihonen, 
2012,

27
  

Finland 
 

2-arm RCT; double-
blinded; 2009 

12 adults (1 female and 
11 males) aged ≥ 18 

years diagnosed with SZ; 
CLZ tx-resistant; on CLZ 
+ OLZ tx; allowed up to 

20 mg/day 
benzodiazepine as 
diazepam equivalents 

 

CLZ + OLZ (n = 5) 
 

 
 
 

 
 
 

 
Dosages were NR 

Switched from CLZ + 
OLZ to CLZ + PBO 

(over 4 weeks) (n = 7) 
 
 

 
 
 

 
Dosages were NR 

Efficacy outcomes 
Change in CGI-S 

score; GAF score 
 
F/u: 12 weeks 

(authors did not 
report on data 
collected at 24 

weeks due to high 
drop-out) 
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Table A2:  Characteristics of Included Randomized Controlled Trials 
First author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient Characteristics Intervention(s) Comparator(s) Clinical Outcomes 

Yasui-Furukori, 
2012, 

9
 

Japan 
 

2-arm RCT 36 patients (24 females 
and 12 males) being tx’d 

for SZ; stable; no other 
medication was allowed 
 

2-12 mg/day RIS or 
2.5-20 mg/day OLZ 

+ 6-30 mg/day ARI 
(n = 18, age 
33.9±9.1) 

2-12 mg/day RIS or 
2.5-20 mg/day OLZ + 

PBO (n = 18, age 
36.7±7.2 years) 
 

Efficacy outcome 
Change in 

neurocognitive 
metrics; PANSS 
scores 

 
F/u: 12 weeks 

AE(s) = adverse event(s); AP = antipsychotic; ARI = aripiprazole; BARS = Barnes Akathisia Rating Scale; BMI = body mass index ; BPRS = Brief Psychiatric Rating Scale; CDSS = 
Calgary Depression Scale for Schizophrenia Scale; CGI-I = Clinical Global Impression-Improvement Scale; CGI-S = Clinical Global Impression-Severity Scale; CLZ = clozapine; 

DIEPSS = Drug Induced Extrapyramidal Symptom Scale; ENR(s) = early non-responder(s); ER(s) = early responder(s); f/u = follow-up; GAF = Global Assessment of Functioning 
Scale; HAL = haloperidol; IU = international units; MECT = modif ied electroconvulsive tx; NR = not reported; OLZ = olanzapine; PAL = paliperidone; PANSS (-G,-N,-P,-T) = Positive 
and Negative Syndrome Scale (-general, -negative symptoms, -positive symptoms, -total); PBO = placebo; PIM = pimavanserin; RCT = randomized controlled trial; RIS = risperidone; 
RSESE = Rating Scale for Extrapyramidal Side Effects; SAD = schizoaffective disorder; SAS = Simson/Angus Scale; SEM = standard estimate of the mean;  SER = sertindol; SZ = 

schizophrenia; tx = treatment; UKU = Udvalg for Kliniske UndersLgelser Side Effect Rating Scale 
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Table A3:  Characteristics of Included Guidelines 
Objectives Methodology 

Intended 
users/ 
Target 

population 

Intervention and 
Practice 

Considered 

 

Major 
Outcomes 

Considered 

Evidence 
collection, 

Selection and 

Synthesis 

Evidence 
Quality 

and Strength 

Recommendations 
development and 

Evaluation 

Guideline 
Validation 

Gumley and Taylor, 2013
28

 – SIGN 

Patients, care-
givers, 
pharmacist, 

general 
practitioners, 
and mental 

health 
specialists 
working with 

people 
diagnosed 
with 

schizophrenia 

Care and treatment 
of adults with 
schizophrenia 

Recovery and 
well-being 

Evidence was 
retrieved 
through a SR of 

the literature 
and 
synthesized in 

accordance 
with the SIGN 
guideline 

methodology 

Based on 
sources of 
evidence, 

applicability to 
the target 
population, and 

overall 
consistency of 
results 

Recommendations 
were graded A through 
D if based on research 

evidence or a 
checkmark if based on 
clinical practice 

The draft document 
was presented to 
relevant 

representatives at a 
national open 
meeting, and was 

reviewed by 
independent expert 
referees. An editorial 

group completed the 
final review of the 
document 

Barnes, 2011
29

 – Schizophrenia Consensus Group of the British Association for Psychopharmacology 

Practitioners, 
care-givers, and 
patients 

Pharmacological 
management and 
treatment of 

schizophrenia to 
inform clinical 
decision-making  

Psychosis 
symptom 
severity; 

reduction in 
‘target 
symptoms’ that 

are causing 
distress or 
disability; 

improvement in 
disturbed 
behaviour, 

increased level 
of engagement 
in therapeutic 

and social 
activities in 

Existing SRs, 
RCTs found 
through 

database 
searches, and 
the clinical 

experience of a 
consensus 
group 

The North of 
England 
Evidence-

Based 
Guideline 
Development 

Project 

Recommendations 
were graded A through 
D if based on research 

evidence or E if based 
on clinical practice 

Expert group 
consensus; clinical 
practice guidelines 

from other groups 
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Table A3:  Characteristics of Included Guidelines 
Objectives Methodology 

Intended 
users/ 
Target 

population 

Intervention and 
Practice 

Considered 

 

Major 
Outcomes 

Considered 

Evidence 
collection, 

Selection and 

Synthesis 

Evidence 
Quality 

and Strength 

Recommendations 
development and 

Evaluation 

Guideline 
Validation 

patients with 
treatment-
resistant 

schizophrenia 
RCT(s) = randomized controlled trial(s); SIGN = Scottish Intercollegiate Guidelines Netw ork; SR = systematic review 
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Appendix 3:  Summary of Critical Appraisal of Included Study 

 
Table A4:  Strengths and Limitations of Systematic Reviews and Meta-Analyses using 

AMSTAR14 
Strengths Limitations 

Srisurapanont, 2015,17 

 Research objectives were conducted according 
to the PRISMA guidelines (which involves the 

development of a study protocol) 

 Conducted a comprehensive literature search 
on multiple databases 

 No language restriction was applied 

 Two authors selected studies and extracted 
data 

 Additional information was requested from 
manufacturers 

 Provided list of included studies as well as 
study characteristics 

 Qualitatively assessed risk of bias within 

studies 

 Provided quantitative comparison 

 Status of publication was not used as an 
inclusion criteria 

 Did not provide a list of excluded studies  

 All authors received honoraria, consultancy 
fees, research grants and/or travel 
reimbursement from pharmaceutical 

companies 

Mizuno, 201218 
 Data collection followed development of a 

study protocol 

 Conducted a comprehensive literature search 
on multiple databases 

 Used status of publication as inclusion criteria 

 Two independent reviewers performed study 
selection and data extraction. Disagreements 
were resolved through consensus 

 Provided list of included studies as well as 
study characteristics 

 Assessed the quality of the included studies 

 Assessed publication bias using funnel plots 

 Provided quantitative comparison 

 Did not provide a list of excluded studies 

 All authors received honoraria, consultancy 
fees, research grants and/or travel 
reimbursement from pharmaceutical 
companies 

Porcelli, 201219 
 Conducted a comprehensive literature search 

on multiple databases 

 Additional information was requested from 
manufacturers 

 Two independent reviewers performed study 
selection and data extraction.  

 Provided list of included studies as well as 
study characteristics 

 Assessed the quality of the included studies 

 Qualitatively assessed publication bias  

 Reported on the quality of the studies included 
in the meta-analysis  

 Provided quantitative comparison 

 Authors declared that they had no conflict of 
interest or financial support  

 Research objectives were not pre-determined 
by a panel of experts nor was a study protocol 

described 

 Status of publication was not used as an 
inclusion criteria 

 Did not provide a list of excluded studies 

 The funding source was not disclosed 
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Table A4:  Strengths and Limitations of Systematic Reviews and Meta-Analyses using 

AMSTAR14 
Strengths Limitations 

Wang, 201020 
 Research objectives were pre-determined by a 

panel of experts following the development of a 

study protocol 

 Conducted a comprehensive literature search 
on multiple databases 

 Additional information was requested from 
manufacturers 

 Two independent reviewers performed study 

selection and data extraction. Disagreements 
were resolved through consensus 

 Provided list of included studies as well as 
study characteristics 

 Provided list of excluded studies as well as 
reasons for exclusion 

 Qualitatively assessed publication bias using 

the Cochrane Collaboration Tool for Assessing 
Risk of Bias 

 Provided quantitative comparison 

 Used GRADE to assess the quality of evidence 

 Authors declared no known conflicts of interest 

 

 
Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

Qiao, 201621 
Reporting 

 Explicitly stated the objective(s) in the 
introduction 

 Described interventions, outcomes, and 

characteristics of included patients 

 Provided a list of confounders and described 
distribution: age, age of SZ onset, duration of 

illness 

 Described main findings There was a 
comprehensive attempt to report tx-related 
adverse events 

 Described characteristics of patients lost to 
follow-up 

 Reported probability values for main outcomes 

External Validity 

 Described the tx environment 
Internal Validity – Bias 

 There were no unplanned analyses 

 Follow-up occurred at 4 weeks and 8 weeks 
following randomization 

 Appropriate statistical tests were used to 

assess main outcomes 

 There was reliable compliance with the 
intervention 

Reporting 

 Did not provide estimates of the random 
variability in the data for the main outcomes  

 Did not describe characteristics of patients lost 

to follow-up 
External Validity 

 Invited and included participants were not 

representative of the population. Only women 
were eligible for enrollment 

Internal Validity – Bias 

 Blinding to tx allocation was not discussed 
Internal Validity – Confounding 

 The method of randomization was not 
discussed 

 It is unclear whether the study was sufficiently 
powered 
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Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

 Valid and reliable main outcomes measures 
were used 

 Non-compliant participants were excluded from 

the analysis: patients were lost to follow-up or 
withdrew from the study 

Internal Validity – Confounding 

 Participants were selected from the same 
population 

 There was adequate adjustment for 
confounding in the analyses from which the 

main findings were drawn 

 Follow-up losses were disclosed 

Zhao, 201522 
Reporting 

 Explicitly stated the objective(s) in the 
introduction 

 Described interventions, outcomes, and 

characteristics of included patients 

 Provided a list of confounders and described 
distribution: age, duration of illness 

 Described main findings  

 There was a comprehensive attempt to report 
tx-related adverse events 

 Described characteristics of patients lost to 
follow-up 

 Reported probability values for main outcomes 
External Validity 

 Invited participants were representative of the 

population 

 Included participants were representative of the 
population 

 Described the tx environment 

Internal Validity – Bias 

 There were no unplanned analyses 

 Follow-up time: 4 and 8 weeks 

 Appropriate statistical tests were used to 

assess main outcomes 

 There was reliable compliance with the 
intervention 

 Valid and reliable main outcomes measures 
were used 

 Non-compliant participants were excluded from 
the analysis 

Internal Validity – Confounding 

 Participants were selected from the same 
population 

 There was adequate adjustment for 
confounding in the analyses from which the 
main findings were drawn 

 Follow-up losses were taken into account 

Reporting 

 Omitted important patient characteristics, such 
as baseline outcome measures, medication 
use, duration of illness, and co-morbidities. 

 Provided statistical significance of differences 
in outcome measures in place of 
measurements 

 Did not provide estimates of the random 
variability in the data for the main outcome 

Internal Validity – Bias 

 Only laboratory testing was conducted by 

analysts blinded to the patients’ tx groups  
Internal Validity – Confounding 

 The method of randomization was not 

discussed 

 It is unclear whether the study was sufficiently 
powered 
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Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

Hatta, 201423 
Reporting 

 Explicitly stated the objective(s) in the 
introduction 

 Ddescribed interventions, outcomes, and 
characteristics of included patients 

 Provided a list of confounders and described 
distribution: age, age of SZ onset, duration of 
illness 

 Described main findings Provided estimates of 
the random variability in the data for the main 
outcomes using standard deviation values and 

confidence intervals 

 Described characteristics of patients lost to f/u 

 Made a comprehensive attempt to report tx-
related adverse events 

 Reported probability values for main outcomes 
External Validity 

 Invited and included participants were 
representative of the population 

 Described the tx environment 
Internal Validity – Bias 

 Patients and outcome assessors were blinded 

to tx allocation 

 There were no unplanned analyses 

 Follow-up time was 10 weeks following 
randomization 

 Appropriate statistical tests were used to 
assess main outcomes 

 There was reliable compliance with the 
intervention 

 Valid and reliable main outcomes measures 
were used 

 Non-compliant participants were excluded from 

the analysis 
Internal Validity – Confounding 

 Participants were selected from the same 
population 

 There was adequate adjustment for 
confounding in the analyses from which the 
main findings were drawn 

 Follow-up losses were taken into account 

 The study had sufficient power to detect a 
clinically important effect where the probability 

value for a difference being due to chance was 
less than 5% 

 

Hatta, 201224 
Reporting 

 Explicitly stated the objective(s) in the 
introduction 

Internal Validity – Bias 

 Patients were not blinded to tx allocation 
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Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

 Described interventions, outcomes, and 
characteristics of included patients 

 Provided a list of confounders and described 

distribution: age, age of SZ onset, duration of 
illness 

 Described main findings Provided estimates of 
the random variability in the data for the main 

outcomes using standard deviation values and 
confidence intervals 

 Described characteristics of patients lost to f/u 

 Made a comprehensive attempt to report tx-
related adverse events 

 Reported probability values for main outcomes  
External Validity 

 Invited and included participants were 
representative of the population 

 Described the tx environment 

Internal Validity – Bias 

 Patients and outcome assessors were blinded 
to tx allocation 

 There were no unplanned analyses 

 Follow-up time was 10 weeks following 
randomization 

 Appropriate statistical tests were used to 
assess main outcomes 

 There was reliable compliance with the 
intervention 

 Valid and reliable main outcomes measures 

were used 

 Non-compliant participants were excluded from 
the analysis 

Internal Validity – Confounding 

 Participants were selected from the same 
population 

 There was adequate adjustment for 

confounding in the analyses from which the 
main findings were drawn 

 Follow-up losses were taken into account 

 The study had sufficient power to detect a 
clinically important effect where the probability 
value for a difference being due to chance was 
less than 5% 

Meltzer, 201225 
Reporting 

 Explicitly stated the objective(s) in the 

introduction 

 Described interventions, outcomes, and 
characteristics of included patients 

 Described main findings clearly 

 Provided estimates of the random variability in 

Reporting 

 Did not provide details of baseline 

characteristics of included patients 

 Did not provide a list of confounders 



 
 

Combination Atypical Antipsychotics in Adolescents or Adults with Schizophrenia  29 
 
 

Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

the data for the main outcomes using standard 
deviation values or confidence intervals 

 There was a comprehensive attempt to report 

tx-related adverse events 

 Described characteristics of patients lost to 
follow-up 

 Reported probability values for main outcomes  
External Validity 

 Invited participants were representative of the 
population 

 Included participants were representative of the 
population 

 Described the tx environment 
Internal Validity – Bias 

 Patients and the outcome assessor were 
blinded to tx allocation 

 There were no unplanned analyses 

 Follow-up time spanned 8 to 43 days 

 Appropriate statistical tests were used to 
assess main outcomes 

 There was reliable compliance with the 

intervention 

 Valid and reliable main outcomes measures 
were used 

 Non-compliant participants were excluded from 

the analysis 
Internal Validity – Confounding 

 Participants were selected from the same 

population 

 Randomization of tx assignment was 
concealed from patients and providers until 
recruitment was complete and irrevocable 

 Follow-up losses were taken into account 

 The sample size was based on a minimum of 
80% power to detect a difference of 5 points 

between the groups in the mean change of the 
PANSS-T score from the baseline to the final 
follow-up time 

Nielson, 201226 
Reporting 

 Explicitly stated the objective(s) in the 
introduction 

 Described interventions and outcomes 

 Described main findings 

 Described characteristics of patients lost to 
follow-up 

 Reported probability values for main outcomes  
External Validity 

 Invited participants were representative of the 

population 

Reporting 

 Adverse events were not reported 
comprehensively 

 Did not provide sufficient details on the 
characteristics of included patients 

 Did not provide a list of confounders 

 Did not provide estimates of the random 
variability in the data for the main outcomes  

Internal Validity - Confounding 

 It is unclear whether the study was sufficiently 

powered 
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Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

 Included participants were representative of the 
population 

 Described the tx environment 

Internal Validity – Bias 

 Patients and the outcome assessor were 
blinded to tx allocation 

 There were no unplanned analyses 

 Follow-up time was 12 weeks 

 Appropriate statistical tests were used to 
assess main outcomes 

 There was reliable compliance with the 

intervention 

 Valid and reliable main outcomes measures 
were used 

Internal Validity – Confounding 

 Participants were selected from the same 
population 

 Randomization of tx assignment was 

computerized and concealed from patients and 
providers until recruitment was complete and 
irrevocable 

 Follow-up losses were taken into account 

 Statistical testing involved selecting P<0.01 as 
a threshold for significance without adequate 
justification 

Repo-Tiihonen, 201227 
Reporting 

 Explicitly stated the objective(s) in the 

introduction 

 Described main findings  

 Provided estimates of the random variability in 
the data for the main outcomes using standard 

deviation values or confidence intervals 

 There was a comprehensive attempt to report 
tx-related adverse events 

 Described characteristics of patients lost to 
follow-up 

 Reported probability values for main outcomes  
External Validity 

 Invited participants were representative of the 
population 

 Included participants were representative of the 

population 

 Described the tx environment 
Internal Validity – Bias 

 The outcome assessor were blinded to tx 
allocation 

 There were no unplanned analyses 

 Follow-up time was 12 weeks 

 There was reliable compliance with the 
intervention 

 Valid and reliable main outcomes measures 
were used 

Reporting 

 Did not provide a list of confounders 

 Did not describe outcome measures or patient 
characteristics 

 Provided no details on tx dose 
Internal Validity – Bias 

 Statistical assessment lacked depth  

 Patients were not blinded to tx 
Internal Validity – Confounding 

 The study was not sufficiently powered 
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Table A5:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 

Black Checklist15 
Strengths Limitations 

 Non-compliant participants were excluded from 
the analysis 

Internal Validity – Confounding 

 Participants were selected from the same 
population 

 Randomization of tx assignment was 
concealed from assessors until recruitment 

was complete and irrevocable 

 Follow-up losses were taken into account 

Yasui-Furukori, 20129 
Reporting 

 Explicitly stated the objective(s) in the 
introduction 

 Described interventions, outcomes, and 

characteristics of included patients 

 Provided a list of confounders and described 
distribution: pretest score, duration of illness 

 Described main findings clearly 

 There was a comprehensive attempt to report 
tx-related adverse events 

 Described characteristics of patients lost to 

follow-up 

 Reported probability values for main outcomes  

 Provided estimates of the random variability in 
the data for the main outcomes 

External Validity 

 Invited participants were representative of the 
population 

 Included participants were representative of the 
population 

 Described the tx environment 
Internal Validity – Bias 

 Patients were blinded to tx allocation 

 There were no unplanned analyses 

 Follow-up time was 12 weeks 

 Appropriate statistical tests were used to 

assess main outcomes 

 There was reliable compliance with the 
intervention 

 Valid and reliable main outcomes measures 
were used 

 Non-compliant participants were excluded from 
the analysis 

Internal Validity – Confounding 

 Participants were selected from the same 
population 

 No follow-up losses were reported 

Internal Validity – Bias 

 Assessors were not blind to adverse event 
status or to the use of concomitant 
medications, and patient charts 

Internal Validity- Confounding 

 It is unclear whether the study was sufficiently 
powered 

f /u= follow -up; PANSS -T = Positive and Negative Syndrome (Total Symptoms) Scale; SZ = schizophrenia; tx = treatment 
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Table A6:  Strengths and Limitations of Guidelines using AGREE II16 
Strengths Limitations 

Gumley and Taylor, 2013
28 

Domain 1: Scope and Purpose 

 The overall objectives of the guideline are 

specifically described. 

 The health questions covered by the guideline 
are specifically described. 

 The population (patients, public, etc.) to whom 
the guideline is meant to apply is specifically 
described: adults with schizophrenia. 

 The guideline is not intended to be 

comprehensive. 

Domain 2: Stakeholder Involvement 

 The guideline development group includes 
individuals from relevant professional groups. 

 The target users of the guideline are defined. 

 It is unclear whether the views and preferences 
of the target population are incorporated. 

Domain 3: Rigour of Development 

 Systematic methods were used to search for 
evidence based on the SIGN guideline 
methodology. 

 A reference is provided for the criteria for 

selecting the evidence. 

 The strengths and limitations of the body of 
evidence are clearly described. 

 A reference is provided for the methods for 
formulating the recommendations. 

 The health benefits, side effects, and risks 
have been considered in formulating the 

recommendations. 

 There is an explicit link between the 
recommendations and the supporting 

evidence. 

 The guideline was reviewed by independent 
expert referees prior to its publication. 

 A timeline for updating the guideline is 
provided. 

 A procedure for updating the guideline is not 
provided. 

Domain 4: Clarity of Presentation 

 The recommendations are specific and 

unambiguous 

 The different options for management of 
schizophrenia are clearly presented. 

 Key recommendations are easily identifiable. 

 

Domain 5: Applicability 

 The guideline describes facilitators to its 
application. 

 The guideline provides advice and/or tools on 

how the recommendations can be put into 
practice (i.e. an implementation strategy). 

 The potential resource implications of applying 

the recommendations was discussed 

 The guideline states that auditing requires 
good communication but does not present 
monitoring and/or auditing criteria. 

 

Domain 6: Editorial Independence 

 Competing interests of guideline development 
group members have been recorded: All 

 It is unclear whether views of the funding body 
influenced the content of the guideline because 
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Table A6:  Strengths and Limitations of Guidelines using AGREE II16 
Strengths Limitations 

members of the editorial group make yearly 
declarations of interest 

the funding body is not specifically declared 

Barnes, 2011
29 

Domain 1: Scope and Purpose 

 The overall objectives of the guideline are 
specifically described. 

 The population (patients, public, etc.) to whom 

the guideline is meant to apply is specifically 
described: patients with schizophrenia. 

 The guideline is not intended to be 
comprehensive. 

 The health questions covered by the guideline 

are not specifically described. 
 

Domain 2: Stakeholder Involvement 

 The target users of the guideline are clearly 

defined. 

 The professional affiliations of the members of 

the guideline development group are not 
disclosed. 

 It is unclear whether the views and preferences 

of the target population were incorporated. 

Domain 3: Rigour of Development 

 Criteria for selecting the evidence are 
described. 

 The health benefits, side effects, and risks 
have been considered in formulating the 
recommendations. 

 Methods for searching for evidence were not 
systematic. 

 A procedure for updating the guideline is not 
provided. 

 The strengths and limitations of the body of 
evidence are not described. 

 The methods for formulating the 
recommendations are not described. 

 An explicit link between the recommendations 

and the supporting evidence is missing. 

 The guideline was not reviewed by 
independent expert referees prior to its 
publication. 

 A timeline for updating the guideline is 
provided. 

Domain 4: Clarity of Presentation 

 The recommendations are specific and 
unambiguous 

 The different options for management of 
schizophrenia are clearly presented. 

 Key recommendations are easily identifiable. 

Domain 5: Applicability 

 None  The guideline does not present monitoring 
and/or auditing criteria. 

 The guideline does not describe facilitators to 

its application. 

 The guideline does not provide advice and/or 
tools on how the recommendations can be put 

into practice. 

 The potential resource implications of applying 
the recommendations is not discussed 

Domain 6: Editorial Independence 

 Competing interests of guideline development 
group members have been recorded 

 Four pharmaceutical companies partially 
funded the development of the guidelines 

SIGN = Scottish Intercollegiate Guidelines Netw ork 

 



 
 

Combination Atypical Antipsychotics in Adolescents or Adults with Schizophrenia  34 
 
 

Appendix 4:  Main Study Findings and Authors’ Conclusions 
 

Table A7:  Summary of Findings of Systematic Reviews and Meta-Analyses 
Outcome  Intervention 

Group 
Comparator 

Group 
Pooled Estimates 

of Effect or 
Narrative 

Findings of 
Primary Studies 

Author’s Conclusions or 
Interpretations 

Srisurapanont, 2015,17 
Treatment period: up to 24 weeks 

Mean change in 
PANSS-T or 
BPRS-T scores 

(n = 327, 4 RCTs) 

CLZ in 
combinatio
n with ARI 

CLZ plus 
PBO 

SMD -0.40 (CI -
0.87 to 0.07), Z 
= 1.68, P = 0.09 

 

“…limited data suggest that short-
term ARI augmentation of CLZ can 
minimize some cardiometabolic risk 

but also causes agitation/akathisia. 
We need more data to support its 
benefits in attenuating psychotic 

symptoms and its side effects of 
anxiety, and insomnia. Further 
studies on ARI and other 

augmentation treatments that might 
increase the efficacy or minimize 
the cardiometabolic side effects of 

CLZ are still needed.”
17

 Page 214 

Mean change in 
PANSS-P or 

BPRS-P scores 
(n = 297, 3 RCTs) 

SMD -1.05 (CI -
2.39 to 0.29), Z 

= 1.54, P = 0.12 
 

Mean change in 
PANSS-N or 

BPRS-N  
(n = 297, 3 RCTs) 

SMD -0.36 (CI -
0.77 to 0.05), Z 

= 1.74, P = 0.08 

Discontinuation 
rate  

(n = 347, 4 RCTs) 

RR 1.41 (CI 0.78 
to 2.56), Z = 

1.14, P = 0.26 

Mean change in 
body weight 
(n = 297, 3 RCTs) 

MD -1.36 (CI -
2.35 to -0.36), Z 
= 2.67, P = 

0.008 

Agitation 
(akathisia) rate  
(n = 277, 3 RCTs) 

RR 7.59 (CI 1.43 
to 40.18), Z = 
2.38, P = 0.02 

Treatment period: up to 3 months 

Mean change in 

LUNSERS score  
(n = 106, 1 RCT) 

CLZ in 

combinatio
n with ARI  

CLZ in 

combinatio
n with HAL 

-7.4 vs -2.0 (P = 

0.006) 
 

“The undifferentiated global index 

of efficacy, as determined by the 
discontinuation rates, was in line 
with the aforementioned findings 

of benefits and harms.”
17

 Page 46 
Mean change in 
BPRS-T score  

(n = 106, 1 RCT) 

-5.9 vs -4.4 (P = 
0.52) 

Discontinuation 
rate  
(n = 106, 1 RCT) 

13.2% vs 15.1% 
(P = 0.78) 

Treatment periods: up to 12 months 

Discontinuation 

rate  
(n = 106, 1 RCT) 

CLZ in 

combinatio
n with ARI 

CLZ in 

combinatio
n with HAL 

35.8% vs 28.3% 

(P = 0.41) 

 

Mizuno, 201218 
Treatment periods: 8, 10, 16 weeks 

Mean change in 
body weight  
(n = 260, 3 RCTs) 

CLZ in 
combinatio
n with ARI 

CLZ plus 
PBO 

MD -2.13 kg (CI 
-2.87 to -1.39), Z 
= 5.65, 

P<0.00001 

“Pharmacogenetic studies aiming to 
elucidate the individual responses 
to add-on medications are 

warranted. …safety and tolerability 
of combination treatments should 
be given more attention”

18
 Page 1 
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Table A7:  Summary of Findings of Systematic Reviews and Meta-Analyses 
Outcome  Intervention 

Group 
Comparator 

Group 
Pooled Estimates 

of Effect or 
Narrative 

Findings of 
Primary Studies 

Author’s Conclusions or 
Interpretations 

Porcelli, 201219 
Treatment periods: 2 to 16 weeks 

Mean change in 
PANSS, SANS, 

BPRS, or CGI 
scores 
(n = 130, 6 RCTs) 

CLZ in 
combinatio

n with ARI 

CLZ plus 
PBO or 

CLZ 
monothera
py 

Qualitative 
synthesis: ≥ 20% 

decrease in 
majority of 
patients 

“…the addition of ARI to 
CLZ showed to be effective 

especially for negative 
symptoms…”

19
 Page 168 

Treatment periods: 6 to 16 weeks 

Mean change in 

PANSS-T or 
BPRS  
(n = 225, 5 RCTs) 

CLZ in 

combinatio
n with RIS 

CLZ plus 

PBO 

OR 1.05 (CI 0.55 

to 2.01), Z = 
0.14, P = 0.89 

“…RIS was found to be not superior 

to PBO augmentation…” Page 168 

Wang, 201020 
Treatment periods: 8 weeks, 10 weeks, 12 weeks, 3 years 

# patients with ‘no 
clinical 

improvement’ in 
global state  
(n = 193, 3 RCTs, 
short-term) 

CLZ in 
combinatio

n with SUL 

CLZ 
monothera

py 

RR 0.58 (CI 0.3 
to 1.09, Z = 

1.69, P = 0.09 

“SUL plus CLZ is probably more 
effective than CLZ alone in 

producing clinical improvement in 
some people whose illness has 
been resistant to other AP drugs 
including CLZ. However, much 

more robust data are needed.”
20

 
Page 2 

# patients with ‘no 

clinical 
improvement’ in 
global 

impression/mental 
state  
(n = 221, 4RCTs) 

CLZ in 

combinatio
n with SUL 

CLZ 

monothera
py 

RR 0.56 (CI 0.36 

to 0.88), Z = 
2.51, P = 0.01 

AP = antipsychotic; BPRS-N (-P,-T) = negative (positive, total) Brief Psychiatric Rating Scale; HAL = haloperidol; MD = mean 

difference; LUNSERS = Liverpool University Neuroleptic Side Effect Rating Scale; PANSS (-N,-P,-T) = Positive and Negative 
Syndrome Scale ( -negative, -positive, -total symptoms); SANS = Scale for the Assessment of Negative Symptoms; SMD = 
standardized mean difference 
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Table A8:  Summary of Findings of Included RCTs 
Main Study Findings Author’s Conclusions 

Qiao, 2016,21 
Mean (SD) age: 33.3 years (6.9) 

Lost to f/u for RIS/PAL + ARI (n = 30) versus 
RIS/PAL (n  =  30): 5 versus 2 
 

Efficacy outcomes at week 8 for RIS/PAL + ARI (n 
= 30) versus RIS/PAL (n = 30) 
Mean change in PANSS-T score: -11 versus -11.1 

(P = NR) 
Mean change in PANSS-P score: -6.4 versus -6.2 
(P = NR) 

Mean change in PANSS-N score: -0.9 versus -1.3 
(P = NR) 
Mean change in PANSS-G score: -3.6 versus -4.9 

(P = NR) 
 
Safety outcomes at week 8 for RIS/PAL + ARI (n = 

30) versus  RIS/PAL (n = 30) 
Discontinuation due to AEs (number): 0 versus 5 (P 
= 0.52) 

Tx-emergent AE: 20% versus 23.3% (P = 0.754) 
Extrapyramidal symptoms (rate): 13.3% versus 
10% (P = NR) 

Insomnia (rate): 6.7% versus 3.3% (P = NR) 
Gastrointestinal discomfort (rate): 0% versus 3.3% 
(P = NR) 

Lactating: 0% versus 6.7% (P = NR) 
 
 

Metabolic effects at week 8 for RIS/PAL + ARI (n = 
30) versus  RIS/PAL (n = 30) 
Mean change in serum prolactin level (mIU/L): -

1372.9 versus + 796.7; P < 0.05  
 
Serum estradiol levels, and comparisons between 
RIS and PAL groups were not included in this 

report 

 “Although adjunctive ARI tx decreased 

prolactin levels in this 8 week study period, we 
do [not] know if prolactin level could be 

normalized in a longer follow-up period and 
longer period of observation is needed to make 
this clear.”

21
 Page 88 

Zhao, 2015,
22

 
Lost to f/u at week 8 for RIS + ARI (n = 54) versus 
RIS (n = 53): 2 versus 4 

 
Efficacy outcomes at week 8 for RIS + ARI (n = 54) 
versus RIS (n = 53) 

Difference in mean change in PANSS-T score: P < 
0.01* 
Difference in mean change in PANSS-N score: P < 

0.01* 
 
Safety outcomes at week 8 for RIS + ARI (n = 54) 

versus RIS (n = 53) 
Difference in mean change in RSESE scores: P = 
NS 

 “…our study suggests that adjunctive ARI 
treatment over 8 weeks is safe and well 

tolerated. It is also effective in reducing 
prolactin levels elevated by RIS and may be 
beneficial in reducing negative symptoms.”

22
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Difference in mean change in BARS scores: P = 
NS 

Difference in mean change in  UKU scores: P = NS 
Incidence of at least one AE: 83.3% versus 77.4% 
Incidence of extrapyramidal symptom-related 

AEs:<25% (in both groups) 
Incidence of nausea: 10 (led to withdrawal in 1 
patient) versus NR 

 
Metabolic effects at week 8 for RIS + ARI (n = 54) 
versus RIS(n = 53) 

Difference in mean prolactin serum level: P < 
0.001* 
Difference in mean BMI: P = 0.023* 

*RIS + ARI values were lower than RIS values 
 
Outcomes not included in this report were changes 

to fasting plasma glucose, cholesterol levels, 
triglycerides 
Hatta, 2014,

23
 

Patients who started on RIS (n = 74) 

Mean (SD) age (years): 40.5 (11.6) 
Men: 54% (40/74) 
 

RIS ENR patients (n = 27) 
Efficacy outcomes for RIS + OLZ (n = 14) versus 
RIS- OLZ switch (n = 13) 

Mean (SD) improvement in PANSS-T score 
between baseline and week 12: 27.3% (24.7) 
versus 18.1% (15.2); P = 0.26 

 
Mean (SD) change in PANSS-T score between 
baseline and week 12: -22.9 (19.2) versus -17.1 

(13.6); P = 0.38 
 
Mean (SD) change in PANSS-P score between 

baseline and week 12: -7.9 (6.9) versus -6.1 (4.5); 
P = 0.44 
 

Mean (SD) change in PANSS-N score between 
baseline and week 12: -6.9 (7.0) versus -5.2 (7.1);  
P = 0.52 

 
Mean (SD) change in PANSS-G score between 
baseline and week 12: -10.2 (9.9) versus -7.5 (7.5);  

P = 0.43 
 
Mean (SD) CGI-I score at week 12: 3.8 (1.5)  

versus 4.6 (1.8); P = 0.20 
 
Mean (SD) GAF score at week 12: 40.9 (16.2) 

versus 34.3 (13.1); P = 0.26 
 

 “The present randomized study suggests that 

switching to OLZ among ENRs to RIS might 
have a small advantage over augmentation 

with OLZ, while augmentation with RIS might 
have a small advantage over switching to RIS 
among ENRs to OLZ.”

23
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Safety and tolerability outcomes for RIS + OLZ (n = 
14) versus RIS-OLZ switch (n = 13) 

Discontinuation due to AEs between weeks 2 and 
12 (rate): 14% (2/14) versus 15% (2/13); P = 1.00 
 

Estimate of time to discontinuation (days): 54.1 (CI 
41.3-67.0) versus 58.5 (CI 43.1-73.9); P = 0.72 
 

Incidence of serious AEs (number): 0 versus 0 
 
Incidence of extrapyramidal symptoms (rate based 

on DIEPSS): 57% (8/14) versus 69% (9/13); P = 
0.69 
Includes incidence of akathisia 

 
Mean (SD) change in weight between baseline and 
week 10 (kg): -0.82 (3.95) versus -0.04 (2.83); P = 

0.56 

 
Patients who started on OLZ (n = 82) 
Mean (SD) age (years): 42.2 (10.2) 
Men: 37% (30/82) 

 
OLZ ENR patients (n = 24) 
Efficacy outcomes for RIS + OLZ (n = 11) versus 

OLZ-RIS switch (n = 13) 
Mean (SD) improvement in PANSS-T score 
between baseline and week 12: 39.6% (35.0) 

versus 21.7% (30.9); P = 0.22 
 
Mean (SD) change in PANSS-T score between 

baseline and week 12: -36.1 (30.2) versus -18.2 
(23.9); P = 0.14 
 

Mean (SD) change in PANSS-P score between 
baseline and week 12: -11.7 (9.4) versus -6.9 (7.9); 
P = 0.21 

 
Mean (SD) change in PANSS-N score between 
baseline and week 12: -15.6 (8.9) versus -15.5 

(14.2);  P = 0.98 
 
Mean (SD) change in PANSS-G score between 

baseline and week 12: -17.5 (13.4) versus -9.8 
(13.3);  P = 0.20 
 

Mean (SD) CGI-I score at week 12: 3.5 (1.7)  
versus 3.8 (1.5); P = 0.72 
 

Mean (SD) GAF score at week 12: 50.8 (17.4) 
versus 36.8 (16.2); P = 0.064 
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Safety and tolerability outcomes for RIS + OLZ (n = 
10) versus OLZ-RIS switch (n = 12) 

Discontinuation due to AEs between weeks 2 and 
12 (rate): 0% (0/10) versus 0% (0/12); P = NR 
 

Estimate of time to discontinuation (days): 64.6 (CI 
49.6-79.6) versus 56.1 (CI 40.7-71.5); P = 0.40 
 

Incidence of serious AEs (number): 0 versus 0 
 
Incidence of extrapyramidal symptoms (rate): 90% 

(9/10) versus 83% (10/12); P = 1.00 
Includes akathisia 
 

Mean (SD) weight change between baseline and 
week 12 (kg): 0.33 (3.1) versus 0.92 (4.2); P = 0.72 
 

Outcomes not reported here are: dose levels, 
incidence of adjunctive medication use, incidence 
of ≥40% improvement in PANSS-T scores, 

incidence of individual extrapyramidal symptoms, 
change in glucose level, change in cholesterol 
level, and change in triglycerides. Excluded results 
from RIS ERs (n = 33) or OLZ ERs (n = 36) 
Hatta, 2012,24 
Mean age: 39.5 years (standard deviation (S.D.), 
11.9 years) 

Men: 49% (38/78) 
 
RIS ENR (n = 26) 

Efficacy outcomes for RIS + OLZ (n = 13) versus 
high-dose RIS (n = 13):  
Mean (SD) improvement in PANSS-T score 

between baseline and week 10: 35.7% (26.4) 
versus 26.6% (31.7); P = 0.43 
 

Mean (SD) change in PANSS-T score between 
baseline and week 10: -25.9 (25.2) versus -21.4 
(22.8); P = 0.63 

 
Mean (SD) change in PANSS-P score between 
baseline and week 10: -10.1 (9.4) versus -10.1 

(9.0); P = 1.00 
 
Mean (SD) change in PANSS-N score between 

baseline and week 10: -4.2 (5.6) versus -2.9 (6.1); 
P = 0.60 
 

Mean (SD) change in PANSS-G score between 
baseline and week 10: -11.7 (11.7) versus -8.4 
(12.2); P = 0.49 

 
Mean (SD) CGI-I score at week 10: 3.5 (1.3) versus 

 “There was no RIS+OLZ advantage over [RIS 
high-dose] in the primary outcome of the 

present study. However, secondary outcomes 
justify the inclusion of augmentation arms in 
additional, much larger studies comparing 

strategies for early non-responders.”
24
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4.3 (1.9); P = 0.20 
 

Mean (SD) GAF score at week 10: 42.8 (19.4) 
versus 36.1 (12.6); P = 0.32 
 

Safety and tolerability outcomes for RIS + OLZ (n = 
13) versus high-dose RIS (n = 13): 
Discontinuation due to AEs between weeks 2 and 

10 (rate): 38% (5/13) versus 62% (8/13); P = NR 
 
Time to discontinuation for any cause (weeks): 7.99 

(CI 6.3-9.5) versus 6.8 (CI 5.2-8.4); P = 0.37 
 
Incidence of serious AEs (number): 0 in both 

groups 
 
Incidence of extrapyramidal symptoms (number): 

62% (8/13) versus 69% (9/13); P = 1.00 
 
Weight change between baseline and week 10 

(kg): 2.0 (3.2) versus 1.0 (2.8); P = 0.46 

 
Outcomes not reported here are: dose levels, 
incidence of adjunctive medication use, incidence 
of ≥50% improvement in PANSS-T scores, 

incidence of individual extrapyramidal symptoms, 
change in glucose level, change in cholesterol 
level, and change in triglycerides 

 
Excluded results from RIS ERs (n = 52) 

Meltzer, 201225 
Efficacy outcomes on day 43 
Mean (SEM) change in PANSS-T score 
2mg/day RIS + 20mg/day PIM (n = 69): −23.0 

(1.8)*  
2mg/day RIS + PBO (n = 77): −16.3 (1.9)*  
6mg/day RIS + PBO (n = 76): −23.2 (2.2)  

2mg/day HAL + PBO  (n = 77): −25.1 (1.9)  
2mg/day HAL + 20mg/day PIM (n = 77): −21.8 (1.6) 
Difference: P = 0.0007 

 
Mean (SEM) change in PANSS-P score 
2mg/day RIS + 20mg/day PIM (n = 69): −7.4 (0.6)  

2mg/day RIS + PBO (n = 77): −5.9 (0.6)  
6mg/day RIS + PBO (n = 76): −8.1 (0.7)  
2mg/day HAL + PBO  (n = 77): −8.1 (0.6)  

2mg/day HAL + 20mg/day PIM (n = 77): −6.9 (0.6) 
 
Mean (SEM) change in PANSS-N score 

2mg/day RIS + 20mg/day PIM (n = 69): −5.1 (0.6)* 
2mg/day RIS + PBO (n = 77): −3.7 (0.6)*  
6mg/day RIS + PBO (n = 76): −4.9 (0.6)  

 PIM-augmented low dose RIS “was 
significantly more efficacious than [low dose] 
RIS alone and produced fewer side effects 
than standard dose RIS…”

25
 Page 151 



 
 

Combination Atypical Antipsychotics in Adolescents or Adults with Schizophrenia  41 
 
 

Table A8:  Summary of Findings of Included RCTs 
Main Study Findings Author’s Conclusions 

2mg/day HAL + PBO  (n = 77): −5.9 (0.6)  
2mg/day HAL + 20mg/day PIM (n = 77): −5.1 (0.5) 

Difference: P = 0.018 
 
Mean (SEM) change in PANSS-C score 

2mg/day RIS + 20mg/day PIM (n = 69): −3.4 (0.4)  
2mg/day RIS + PBO (n = 77): −2.7 (0.5)  
6mg/day RIS + PBO (n = 76): −4.1 (0.5)  

2mg/day HAL + PBO  (n = 77): −4.1 (0.5)  
2mg/day HAL + 20mg/day PIM (n = 77): −3.6 (0.4) 
 

Mean (SEM) change in PANSS-G score 
2mg/day RIS + 20mg/day PIM (n = 69): −10.5 (1.0)  
2mg/day RIS + PBO (n = 77): −6.7 (1.0)  

6mg/day RIS + PBO (n = 76): −10.2 (1.1)  
2mg/day HAL + PBO  (n = 77): −11.1 (1.0)  
2mg/day HAL + 20mg/day PIM (n = 77): −9.8 (0.8) 

 
Mean change in CGI-S score for 2mg/day RIS + 
20mg/day PIM (n = 69) versus 2mg/day RIS + PBO 

(n = 77): -1.3 versus -0.9; P = 0.008 
 
Mean change in CGI-S score for 2mg/day RIS + 
20mg/day PIM (n = 69) versus 6mg/day RIS + PBO 

(n = 77):values NR; P = NS 
 
Mean change in CDSS score: NR 

 
Safety outcomes and metabolic effects on day 43 
Discontinuations due to lack of efficacy score for 

2mg/day RIS + 20mg/day PIM (n = 69) versus 
2mg/day RIS + PBO (n = 77) : 3.8% versus 17.4%; 
P = NR 

 
Discontinuation due to lack of efficacy score for 
2mg/day RIS + 20mg/day PIM (n = 69) versus 

6mg/day RIS + PBO (n = 77) : 3.8% versus 4.6%; 
P = NR 
 

Incidence of serious AEs (rate) 
2mg/day RIS + 20mg/day PIM (n = 69): 5.1% 
2mg/day RIS + PBO (n = 77): 9.6% 

6mg/day RIS + PBO (n = 76): 5.9% 
2mg/day HAL + PBO  (n = 77): 2.4% 
2mg/day HAL + 20mg/day PIM (n = 77): 4.9% 

 
Change in SAS scores (extrapyramidal symptoms) 
2mg/day RIS + 20mg/day PIM (n = 69): -0.2 

2mg/day RIS + PBO (n = 77): 0.1 
6mg/day RIS + PBO (n = 76): -0.2 
2mg/day HAL + PBO  (n = 77): -0.3 

2mg/day HAL + 20mg/day PIM (n = 77): -0.6 
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Change in BARS scores (akathisia) 
2mg/day RIS + 20mg/day PIM (n = 69): -0.3 

2mg/day RIS + PBO (n = 77): 0.2 
6mg/day RIS + PBO (n = 76): -0.1 
2mg/day HAL + PBO  (n = 77): 0.1 

2mg/day HAL + 20mg/day PIM (n = 77): -0.3  
 
Mean weight gain  

2mg/day RIS + 20mg/day PIM (n = 69): 1.07 kg* 
2mg/day RIS + PBO (n = 77): 1.05 kg 
6mg/day RIS + PBO (n = 76): 2.11 kg* 

2mg/day HAL + PBO  (n = 77): 0.77 kg 
2mg/day HAL + 20mg/day PIM (n = 77): 0.44 kg 
*P = 0.05 

 
Mean change in prolactin levels for 2mg/day RIS + 
20mg/day PIM (n = 69) versus 6mg/day RIS + PBO 

(n = 76): Values NR; P = 0.0004 
 
Outcomes not included in this report: change in 

serum glucose levels, outcomes measures earlier 
than on day 43 

Nielson, 2012,26 
Mean (SD) age at inclusion 

CLZ + SER (n = 25): 41.8 years (11.7) 
CLZ + PBO (n = 25): 42.7 years (10.7) 
 

Efficacy outcomes at week 12 
Cognition: There was no statistically significant 
difference between the groups in the changes to 

tapping, reaction time, K-test letter distractors, K-
test square distractors, maze exit, and 
questionnaire tests: P values ranged from 0.08 to 

0.89 
 
Safety outcomes at week 12 

Discontinuation due to any cause for CLZ+SER 
versus CLZ+PBO: 5 versus 4; P = NR 

 “The results reported here do not provide 

evidence to support the combination of CLZ 
and SER to improve cognition in patients 

stabilized with, but not responding sufficiently 
to, CLZ treatment.”

26
 Page 37 

Repo-Tiihonen, 2012,27 
Lost to follow-up: 2 
 
Efficacy outcomes at week 12 for CLZ + OLZ (n = 

5) versus CLZ + PBO (n = 7) 
  
Mean (SD) change in GAF: -0.20 (1.79) versus 

0.57 (1.62) 
Mean (SD) change in CGI-S: 0.20 (0.45) versus 
0.00 (0.00) 

 “The clinical state of seriously ill schizophrenic 
patients who were on CLZ+OLZ therapy was 
not affected by discontinuation of OLZ.”

27
 Page 

4 

Yasui-Furukori, 2012,9 
Efficacy outcomes at week 12 for RIS/OLZ + ARI (n 
= 18) versus RIS/OLZ +PBO (n = 18) 
 

 “…adjunctive tx with ARI improves motor 
function but worsens cognitive functions 
[relative to PBO].”

9
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Cognition (verbal memory): significant interaction 
between tx groups and time, P<0.05 

 
No statistical significant interactions were found for 
other neurocognitive metrics 

 
PANSS-N: interaction between tx groups and time, 
P<0.05. Improvement was greater in the ARI 

group. 
 
No statistical significant interactions were found for 

other PANSS metrics 
AE(s) = adverse event(s); AP = antipsychotic; ARI = aripiprazole; BARS = Barnes Akathisia Rating Scale; BMI = body mass index; 

BPRS = Brief Psychiatric Rating Scale; CDSS = Calgary Depression Scale for Schizophrenia Scale; CGI-I = Clinical Global 

Impression-Improvement Scale; CGI-S = Clinical Global Impression-Severity Scale; CLZ = clozapine; DIEPSS = Drug Induced 

Extrapyramidal Symptom Scale; ENR(s) = early non-responder(s); ER(s) = early responder(s); f/u = follow -up; GAF = Global 

Assessment of Functioning Scale; HAL = haloperidol; IU = international units; MECT = modif ied electroconvulsive tx; NR = not 

reported; OLZ = olanzapine; PAL = paliperidone; PANSS (-G,-N,-P,-T) = Positive and Negative Syndrome Scale (-general, -

negative, -positive, -total symptoms); PBO = placebo; PIM = pimavanserin; RCT = randomized controlled trial; RIS = risperidone; 

RSESE = Rating Scale for Extrapyramidal Side Effects; SAD = schizoaffective disorder; SAS = Simson/Angus Scale; SER = 

sertindol; SZ = schizophrenia; tx = treatment; UKU = Udvalg for Kliniske UndersLgelser Side Effect Rating Scale 
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Gumley and Taylor, 2013,28 
The Scottish Intercollegiate Guidelines Network 

recommends a trial of CLZ augmentation for at 
least 10 weeks with a second AAP should be 
considered for patients whose symptoms have not 

responded adequately to CLZ alone, despite dose 
optimization. Treatment should be continued for a 
minimum of ten weeks. 

 The strength of the evidence was rated  C 
which reflects a body of evidence including 

either (1) well-conducted case control or cohort 
studies with a low risk of confounding or bias 
and a moderate probability that the relationship 

is causal and is directly applicable to the target 
population and demonstrates overall 
consistency of results, or (2) extrapolated 

evidence from high quality SRs of case control 
or cohort studies or high quality case control or 
cohort studies with a very low risk of 

confounding or bias and a high probability that 
the relationship is causal 

Barnes, 2011,29 
The British Association of Psychopharmacology 
recommends The following: 
1. For resistance to CLZ - augmentation with a 

second AP with the following considerations: An 
adequate trial of CLZ augmentation with another 
AP may need to be at least 10 weeks in duration. 

When choosing the augmenting AP, consideration 
should be given to APs with a complementary 
receptor profile to CLZ, and a side effect profile that 

minimizes compounding recognized problems with 
CLZ such as sedation, weight gain and metabolic 
side effects. Augmentation strategies with CLZ 

should only be considered after optimized CLZ 
treatment has been administered for an adequate 
period of not less than 3 months. 

 
2. For resistance to other APs - combined AP 
prescribing should only be used after the failure of 

several, adequate, sequential trials of APs 
monotherapy, and other evidence-based 
treatments for treatment-resistant Schizophrenia 

including optimized treatment with CLZ, have been 
exhausted. 
Combined non-CLZ APs should be used in the 

context of a closely monitored, time-limited trial.  

 The strength of the recommendation indicates 
direct evidence from small, well-designed 
studies that may or may not have 

representative samples or from extrapolation 
from large representative samples. 

 The recommendation on the length of time to 
wait before augmenting CLZ treatment is 

derived from standard of good practice, and not 
valid, systematic evidence. 

AAP = atypical antipsychotic; AP = antpsychotic; CLZ = clozapine; SR = systematic review 
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Available from: 
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chotic%20drugs%20(April15-April17).pdf   
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(MA): Beacon Health Strategies; 2012 Jan. 10 p. [cited 2016 Aug 29]. Available from: 
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(England): National Institute for Health and Clinical Excellence; 2014 [cited 2016 Aug 29]. 
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vii. Stahl S. Emerging guidelines for the use of antipsychotic polypharmacy. Rev Psiquiatr Salud 
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viii. Schizophrenia [Internet]. Singapore Ministry of Health; 2011 Apr [cited 2016 Aug 29]. 
(Clinical Practice Guidelines). Available from: 
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2012 [cited 2016 Aug 29]. Available from: 
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