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Objective of the review
Determination of the comparative efficacy, acceptability, and tolerability of all (first- and second generation) antipsychotic drugs in treatment-resistant schizophrenia when applying a multiple-treatments meta-analysis (MTM) approach.
Searches

Cochrane Schizophrenia Group Trials Register, clinicaltrials.gov, reference searching, searching of previous reviews, contacting correspondent authors of original trials as well as relevant pharmaceutical companies. No language restriction will be applied.

The exact search terms will be detailed with a specialized librarian (Samantha Roberts, the previous search coordinator of the Cochrane Schizophrenia Group). 

Types of included studies

We include all double-blind randomized controlled trials (RCTs) with a minimum follow-up duration of three weeks that compared one antipsychotic drug with another antipsychotic agent or placebo in treatment-resistant schizophrenia. RCTs in which antipsychotic drugs were used as augmentation- or combination strategy will be excluded. In the case of cross-over studies we only use the first cross-over phase to avoid the problem of carry-over effects. We will exclude cluster-randomized trials as well as quasi-randomized studies. Furthermore, studies whose sequence generation was at “high risk of bias” (e.g. randomization by the date of birth or day of the week) or where allocation was not clearly concealed will be excluded. If a trial is described as "double blind" but randomization is not explicitly mentioned, we assume that study participants were randomized to the different study arms (“implied randomization”) and we include the trial in a sensitivity analysis.
Condition being studied

Schizophrenia, schizophreniform, delusional and schizoaffective disorder.
Participants/population

Adult patients (age ≥ 18, no upper age limit, no restriction in setting, gender, ethnicity) with a treatment resistant form of schizophrenia, schizophreniform, or schizoaffective disorders irrespective of the diagnostic criteria used. All participants within a trial have to be classified as treatment-resistant. We included also trials comprising patients with intolerance to previous antipsychotic medication and investigated the impact of these studies by applying sensitivity analyses. Only RCTs in which less than 20% of the participants were suffering from other psychiatric disorders (e.g. depression or mental retardation) will be included. We will exclude studies with participants with no or only subclinical symptoms at baseline because such trials are usually conducted to evaluate the relapse preventing effects of antipsychotics. Furthermore, we will not include studies including exclusively participants with major concomitant somatic illness or psychiatric disorders (e.g. substance abuse). 

Experimental Intervention

Antipsychotic drugs: all worldwide available antipsychotics, at any dose and in any forms of administration (for example tablets, liquid, or injections).

Control Intervention

Antipsychotic drugs (all worldwide available antipsychotics, at any dose and in any forms of administration [for example tablets, liquid, or injections]) or placebo. All drugs have to be used in monotherapy only.
Outcomes

Primary outcome: mean reduction in overall symptoms of schizophrenia measured by rating scales such as the Positive and Negative Syndrome Scale (PANSS), the Brief Psychiatric Rating Scale (BPRS) or any other validated scale for the assessment of overall schizophrenic symptomatology.  

Secondary outcomes: clinically important response to treatment (dichotomous), positive and negative symptoms of schizophrenia, dropouts due to any reason (all-cause discontinuation, measurement overall acceptability), dropouts due to inefficacy of treatment, dropouts due to adverse effects, the occurrence of important adverse effects, quality of life, ability to work, and economic outcomes.

Risk of bias (quality) assessment

Independent assessment of the so-called “risk of bias” tool using the criteria described in the Cochrane Handbook for Systematic Reviews of Interventions Higgins and Green, 2011()
. This tool encourages consideration of how the sequence was generated, how allocation was concealed, integrity of blinding, the completeness of outcome data, selective reporting, and other biases.
Data synthesis

This systematic review will be conducted as so-called “Multiple-Treatments Meta-analysis” (MTM, also known as network meta-analysis), a technique performed to synthesize the outcome data for all treatments simultaneously. The MTM approach allows undertaking both direct and indirect comparisons, even when two of the antipsychotic agents have not been directly compared. Therefore, it is possible to combine direct and indirect evidence for all relative treatment effects and generate estimates with maximum power. As a result we can generate a hierarchy of the comparative efficacy, acceptability, and tolerability of the different antipsychotic drugs in treatment-resistant schizophrenia.
We will estimate the summary effect size using a random effects model Der-Simonian and Laird, 1986()
 but a fixed effects model will be applied in a sensitivity analysis for the primary outcome. 

Analyses of subgroups and meta-regressions
We anticipate that the definition of treatment-resistance varied across the included RCTs, for example some trials comprised only non-responders to previous antipsychotic pharmacotherapy whereas others also included partial responders. Therefore, we plan a-priori the following analyses to consider the different degrees of treatment-resistance applied in the included studies
- Relaxed criteria: definition of non-response without a specification. This will also include studies that included “partially resistant” patients.

- Intermediate criteria: failure of response to at least two previous antipsychotics. 

- Tight criteria: combination of retrospective and prospective criteria for treatment resistance similar to the so-called Kane criteria introduced 1988 Kane et al, 1988()
.

Furthermore, we will investigate the effects of the following variables on the primary outcome: Study quality based on the judgments of the risk of bias tool, dose of the antipsychotic drugs in chlorpromazine-equivalents, publication date, and severity of illness at baseline (measured by PANSS or BPRS score at baseline).
Sensitivity analyses

We will apply the following a-priori defined sensitivity analyses: a) Use of a fixed-effects model instead of the random effects model. b) Exclusion of studies that presented only completer analyses. c) Exclusion of studies which included participants who failed to respond to the previous antipsychotic pharmacotherapy due to intolerable adverse effects (treatment intolerance). d) Exclusion of studies that did not apply operationalized criteria to diagnose schizophrenia.

Assessment of heterogeneity

Heterogeneity will be explored by visual inspection of the forest plots, by applying the chi-square test (significance level a priori set at p<0.1) and by the I-squared value. Potential reasons for heterogeneity will be explored by subgroup analyses and meta-regressions.
Assessment of publication bias

The possibility of a publication bias will be investigated by funnel-plot visualization. This approach explores the association between study size and effect size. Any asymmetry observed in the funnel-plot can be attributed to systematic differences between small and large studies (e.g. differences in the risk of bias or recruitment), true heterogeneity or publication bias. 
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