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ABSTRACT

Background

Between 40% and 70% of people with treatment-resistant schizophrenia do not respond to clozapine, despite adequate blood levels. For
these people, a number of treatment strategies have emerged, including the prescription of a second anti-psychotic drug in combination
with clozapine.

Objectives

To determine the clinical effects of various clozapine combination strategies with antipsychotic drugs in people with treatment-resistant
schizophrenia both in terms of efficacy and tolerability.

Search methods

We searched the Cochrane Schizophrenia Group's Study-Based Register of Trials (to 28 August 2015) and MEDLINE (November 2008).
We checked the reference lists of all identified randomised controlled trials (RCT). For the first version of the review, we also contacted
pharmaceutical companies to identify further trials.

Selection criteria

We included only RCTs recruiting people of both sexes, aged 18 years or more, with a diagnosis of treatment-resistant schizophrenia (or
related disorders) and comparing clozapine plus another antipsychotic drug with clozapine plus a different antipsychotic drug.

Data collection and analysis

We extracted data independently. For dichotomous data, we calculated risk ratios (RRs) and 95% confidence intervals (Cl) on an intention-
to-treat basis using a random-effects meta-analysis. For continuous data, we calculated mean differences (MD) and 95% Cls. We used
GRADE to create 'Summary of findings' tables and assessed risk of bias for included studies.

Main results

We identified two further studies with 169 participants that met our inclusion criteria. This review now includes five studies with 309
participants. The quality of evidence was low, and, due to the high degree of heterogeneity between studies, we were unable to undertake
a formal meta-analysis to increase the statistical power.

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 1
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For this update, we specified seven main outcomes of interest: clinical response in mental state (clinically significant response, mean
score/change in mental state), clinical response in global state (mean score/change in global state), weight gain, leaving the study early
(acceptability of treatment), service utilisation outcomes (hospital days or admissions to hospital) and quality of life.

We found somessignificant differences between clozapine combination strategies for global and mental state (clinically significant response
and change), and there were data for leaving the study early and weight gain. We found no data for service utilisation and quality of life.

Clozapine plus aripiprazole versus clozapine plus haloperidol

There was no long-term significant difference between aripiprazole and haloperidol combination strategies in change of mental state (1
RCT,n=105,MD 0.90, 95% Cl -4.38 to 6.18, low quality evidence). There were no adverse effect data for weight gain but there was a benefit of
aripiprazole for adverse effects measured by the LUNSERS at 12 weeks (1 RCT, n =105, MD -4.90, 95% CI -8.48 to -1.32) and 24 weeks (1 RCT,
n =105, MD -4.90, 95% CI -8.25 to -1.55), but not 52 weeks (1 RCT, n = 105, MD -4.80, 95% Cl -9.79 to 0.19). Similar numbers of participants
from each group left the study early (1 RCT, n =106, RR 1.27,95% CI 0.72 to 2.22, very low quality evidence).

Clozapine plus amisulpride versus clozapine plus quetiapine

One study showed a significant benefit of amisulpride over quetiapine in the short term, for both change in global state (Clinical Global
Impression (CGI): 1 RCT, n =50, MD -0.90, 95% Cl -1.38 to -0.42, very low quality evidence) and mental state (Brief Psychiatric Rating Scale
(BPRS): 1 RCT, n =50, MD -4.00, 95% CI -5.86 to -2.14, low quality evidence). Similar numbers of participants from each group left the study
early (1 RCT, n=56, RR 0.20, 95% CI 0.02 to 1.60, very low quality evidence)

Clozapine plus risperidone versus clozapine plus sulpiride

There was no difference between risperidone and sulpiride for clinically significant response, defined by the study as 20% to 50% reduction
in Positive and Negative Syndrome Scale (PANSS) (1 RCT, n =60, RR 0.82, 95% CI 0.40 to 1.68, very low quality evidence). There were similar
equivocal results for weight gain (1 RCT, n =60, RR 0.40, 95% CI 0.08 to 1.90, very low quality evidence) and mental state (PANSS total: 1 RCT,
n =60, MD -2.28, 95% CI -7.41 to 2.85, very low quality evidence). No-one left the study early.

Clozapine plus risperidone versus clozapine plus ziprasidone

There was no difference between risperidone and ziprasidone for clinically significant response (1 RCT, n =24, RR 0.80, 95% Cl 0.28 to 2.27,
very low quality evidence), change in global state CGI-Il score (1 RCT, n =22, MD -0.30, 95% CI -0.82 to 0.22, very low quality evidence), change
in PANSS total score (1 RCT, n =16, MD 1.00, 95% CI -7.91 t0 9.91, very low quality evidence) or leaving the study early (1 RCT, n =24, RR 1.60,
95% C1 0.73 to 3.49, very low quality evidence).

Clozapine plus ziprasidone versus clozapine plus quetiapine

One study found, in the medium term, a superior effect for ziprasidone combination compared with quetiapine combination for clinically
significant response in mental state (> 50% reduction PANSS: 1 RCT, n = 63, RR 0.54, 95% Cl 0.35 to 0.81, low quality evidence), global state
(CGI - Severity score: 1 RCT, n =60, MD -0.70, 95% CI -1.18 to -0.22, low quality evidence) and mental state (PANSS total score: 1 RCT, n =
60, MD -12.30, 95% Cl -22.43 to -2.17, low quality evidence). There was no effect for leaving the study early (1 RCT, n =63, RR 0.52, Cl 0.05
to 5.41, very low quality evidence).

Authors' conclusions

The reliability of results from this review is limited, evidence is of low or very low quality. Furthermore, due to the limited number of
included studies, we were unable to undertake formal meta-analyses. As a consequence, any conclusions drawn from these findings are
based on single, small-sized RCTs with high risk of type Il error. Properly conducted and adequately powered RCTs are required. Future
trialists should seek to measure patient-important outcomes such as quality of life, as well as clinical response and adverse effects.

PLAIN LANGUAGE SUMMARY

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia
Background

Schizophrenia is a severe mental illness that includes symptoms of hallucinations (sensations that appear real but are created by a
person's mind), delusions (unrealistic beliefs) and apathy (lack of interest) which can significantly impact on people's lives. The main
treatment is with antipsychotic medicines; however, some people with schizophrenia do not respond to antipsychotic medicines (called
treatment resistance), which is a major challenge in the management of schizophrenia. The antipsychotic medicine, clozapine, is an
effective medicine to use if treatment resistance occurs; however, it can cause unwanted side effects that include drowsiness, dizziness,
headache, tremor (shaking), and excessive salivation (mouth watering). A more serious side effect is the reduction in the number of white
blood cells, which can lead to an increased risk of infection. Clozapine is often used in combination with other antipsychotic medicines for
treatment-resistant schizophrenia, and this review investigated the clinical effects and safety of various clozapine combinations.

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 2
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Study characteristics

We searched the Cochrane Schizophrenia Group Trial's Register in August 2015 and January 2016 and found five clinical studies involving
309 adults diagnosed with schizophrenia or related illnesses who were resistant to treatment but had shown some response to clozapine.
The studies compared clozapine combined with the antipsychotic medicines (haloperidol, aripiprazole, amisulpride, quetiapine, sulpiride,
ziprasidone and risperidone).

Key results

It was not possible to perform an overall analysis because the five studies were too different. Therefore, all results were based on data
from one study per comparison.

Aripiprazole versus haloperidol combination: there was no overall difference in the effectiveness of the two treatment combinations;
however, the aripiprazole combination caused fewer side effects.

Amisulpride versus quetiapine combination: the amisulpride combination was more effective in treating schizophrenia in comparison with
the quetiapine combination.

Risperidone versus sulpiride combination: there were no overall differences in clinical effectiveness between these combinations.

Risperidone versus ziprasidone combination: neither combination showed superiority over the other in improving the symptoms of
schizophrenia.

Ziprasidone versus quetiapine combination: the ziprasidone combination was more effective in improving both mental and global state
than the quetiapine combination.

Quality of the evidence

The reliability of the evidence is questionable and was noted to be low or very low quality. Only a small number of studies, with limited
data were available. No data were available for important measures such as quality of life and service use and no firm conclusions could
be made. Further good-quality evidence is needed.

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 3
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. CLOZAPINE + ARIPIPRAZOLE versus CLOZAPINE + HALOPERIDOL (Cipriani 2013)

Clozapine + aripi prazole versus clozapine + haloperidol for treatment-resistant schizophrenia

Patient or population: people with treatment-resistant schizophrenia

Setting: inpatients and outpatients
Intervention: aripiprazole (+ CLO)

Comparison: haloperidol (+ CLO)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  No of partici- Quality of the Comments
(95% Cl) pants evidence
Risk with Risk with aripiprazole (+ (studies) (GRADE)
haloperidol (+ CLO)
CLO)
Clinical response: no clinically significant ~ See comment See comment Not estimable - - No data report-
response in mental state ed.
Adverse effects: weight gain See comment See comment Not estimable - - No data report-
ed.
Clinical response: mean score/change in See comment See comment - - - No data report-
global state ed.
Clinical response: mean score/changein  The mean score/ The mean score/change - 105 PO -
mental state: change in BPRS score from change in mental in mental state - defined (1 RCT) Low 1,2,3,4
baseline (high = good), state (change in by change in BPRS from
BPRS from base- baseline - long term (12
Long term (12 months) line) - longterm (12 months) in the interven-
months) was 0 tion group was 0.9 more
(4.38 fewer to 6.18 more)
Leaving the study early: acceptability of ~ Study population RR 1.27 106 @000 -
treatment - as measured by completion of (0.72t02.22) (LRCT) Very low 1,2,5,6

trial

Long term (12 months)

283 per 1000 359 per 1000
(204 to 628)

Moderate

283 per 1000 359 per 1000
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(204 to 628)
Service utilisation outcomes: hospital See comment See comment Not estimable - - No data report-
admission or days in hospital ed.
Quality of life/satisfaction with care for  See comment See comment Not estimable - - No data report-

either recipients of care or carers: signif-
icant change in quality of life/satisfaction

ed.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

BPRS: Brief Psychiatric Rating Scale; Cl: confidence interval; CLO: clozapine; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-

stantially different.

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

1 Risk of bias: downgraded by 1 level because high risk for performance bias (open label), but low risk for other biases (selection, detection, attrition, reporting).

2 Inconsistency and publication bias: not applicable (no meta-analysis).

3 Indirectness: not downgraded because good applicability in terms of participants and interventions and rating scale measures participant-important outcome (mental state).
4 Imprecision: downgraded by 1 level because underpowered to detect difference. Not downgraded by 2 levels because Cl around mean difference did not include appreciable

benefit and appreciable harm (total score on BPRS = 126).

5 Indirectness: downgraded by 1 level because leaving the study early a surrogate measure of acceptability of treatment.

6 Imprecision: downgraded by 2 level because underpowered to detect difference and Cl around relative effect included appreciable benefit and harm (from less likely to leave

study early to over two times more likely to leave study early).

Summary of findings 2. CLOZAPINE + AMISULPIRIDE versus CLOZAPINE + QUETIAPINE (Genc 2007)

Clozapine + amisulpride versus clozapine + quetiapine for treatment-resistant schizophrenia

Patient or population: people with treatment-resistant schizophrenia
Setting: inpatients and outpatients
Intervention: amisulpride (+ CLO)

Comparison: quetiapine (+ CLO)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect
(95% ClI)

No of partici-
pants

Quality of the
evidence

Comments
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Risk with quetiap-  Risk with amisulpride (+ (BERCRS) (GRADE)

ine (+ CLO) CLO)
Clinical response: no clinically signifi- See comment See comment Not estimable (LRCT) - No data report-
cant response in mental state ed.
Adverse effects: weight gain See comment See comment Not estimable (1 RCT) - No data report-

ed.

Clinical response: mean score/change The mean score/ The mean score/change in - 50 DOOO -
in global state: mean CGl score (high = change in global global state (CGI) - short (1 RCT) Very low 1,2,34
poor) state (CGlI) - short term (8 weeks) in the inter-

term (8 weeks) was  vention group was 0.9 fewer
Short term (8 weeks) 0 (1.38 fewer to 0.42 fewer)
Clinical response: mean score/change The mean score/ The mean score/change in - 50 BDOO -
in mental state: mean BPRS score (high  change in mental mental state (BPRS) - short (1LRCT) Low 1,2,4,5,6
=poor) state (BPRS) - short  term (8 weeks) in the inter-

term (8 weeks) was  vention group was 4 fewer
Short term (8 weeks) 0 (5.86 fewer to 2.14 fewer)
Leaving the study early: acceptability Study population RR0.20 56 OO -
of treatment - as measured by comple- (0.02 to0 1.60) (LRCT) Very low 1,2,4,7
tion of trial 179 per 1000 36 per 1000

(4 o 286)
Moderate
179 per 1000 36 per 1000
(4 to 286)

Service utilisation outcomes: hospital ~ See comment See comment Not estimable (LRCT) - No data report-
admission or days in hospital ed.
Quality of life/satisfaction with care See comment See comment Not estimable (LRCT) - No data report-

for either recipients of care or carers:
significant change in quality of life/satis-
faction

ed.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

BPRS: Brief Psychiatric Rating Scale; CGI: Clinical Global Impression; Cl: confidence interval; CLO: clozapine; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence
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High quality: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different.

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

1 Risk of bias: downgraded by 2 levels because high risk of reporting bias and unclear (so potentially high) risk of other biases (selection, performance, attrition).

2 Inconsistency and publication bias: not applicable (no meta-analysis).

3 Indirectness: not downgraded because good applicability in terms of participants and interventions and rating score measures a participant-important outcome (global state).
4 Imprecision: downgraded by 1 level because underpowered to detect difference. Not downgraded by 2 levels because Cl around mean difference did not include appreciable
benefit and appreciable harm (total score on CGI =7).

5 Indirectness: not downgraded because good applicability in terms of participants and interventions and rating score measures a participant-important outcome (mental state).
6 Imprecision: not downgraded because powered to detect difference and narrow Cl.

7 Indirectness: downgraded by 1 level because leaving study early surrogate measure of participant-important outcome (acceptability of treatment).

Summary of findings 3. CLOZAPINE + RISPERIDONE versus CLOZAPINE + SULPIRIDE (Kong 2001)

Clozapine + risperidone versus clozapine + sulpiride for treatment-resistant schizophrenia

Patient or population: people with treatment-resistant schizophrenia
Setting: inpatients
Intervention: risperidone (+ CLO)

Comparison: sulpiride (+ CLO)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  No of partici- Quality of the Comments
(95% Cl) pants evidence
Risk with Sulpiri-  Risk with Risperidone (+ (studies) (GRADE)
de (+ CLO) CLO)
Clinical response: no clinically significant ~ Study population RR0.82 60 OO -
response in mental state: 20% to 50% re- (0.40to 1.68) (1RCT) Very low 12,34
duction in PANSS total score 367 per 1000 301 per 1000
(147 to 616)
Moderate
367 per 1000 301 per 1000
(147 to 616)
Adverse effects: weight gain Study population RR 0.40 60 OO -
(0.08 to 1.90) (1RCT)
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Very low 1,2,4,5

167 per 1000 67 per 1000
(13 to 317)
Moderate
167 per 1000 67 per 1000
(13 to 317)
Clinical response: mean score/change in See comment See comment - (LRCT) - No data report-
global state ed.
Clinical response: mean score/change The mean score/ The mean score/changein - 60 BOOO -
in mental state: mean PANSS total score change in mental mental state (PANSS total) (1LRCT) Very low 1,2,6,7
(high = poor) state (PANSS total)  in the intervention group
was 0 was 2.28 undefined fewer
(7.41 fewer to 2.85 more)
Leaving the study early: acceptability of ~ Study population Not estimable 60 OO -
treatment - as measured by completion of (1 RCT) Very low 1,2,8,9
trial 0 per 1000 0 per 1000
(0to 0)

Service utilisation outcomes: hospital
admission or days in hospital

See comment

See comment

Not estimable

No data report-
ed.

Quality of life/satisfaction with care for
either recipients of care or carers: signif-
icant change in quality of life/satisfaction

See comment

See comment

Not estimable

No data report-
ed.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; CLO: clozapine; PANSS: Positive and Negative Syndrome Scale; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-

stantially different.

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

1 Risk of bias: downgraded by 2 levels because unclear (so potentially high) risk of biases (selection, performance, detection, reporting).
2 Inconsistency and publication bias: not applicable (no meta-analysis).
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3Indirectness: downgraded by 1 level because unclear population applicability (inclusion criteria not clearly specified). Not downgraded by 2 levels because rating scale measures
participant-important outcome (mental state).

4 Imprecision: downgraded by 2 levels because underpowered to detect difference and Cl around relative effect includes appreciable benefit and harm.

5 Indirectness: downgraded by 1 level because unclear population applicability (inclusion criteria not clearly specified). Not downgraded by 2 levels because weight gain a direct
measure of a participant-important outcome.

6 Indirectness: downgraded by 1 level because unclear population applicability (inclusion criteria not clearly specified). Not downgraded by 2 levels because rating scale measures
participant-important outcome (mental state).

7 Imprecision: downgraded by 1 level because underpowered to detect difference. Not downgraded by 2 levels because Cl around mean difference did not include appreciable
benefit and appreciable harm (total score on PANSS = 120).

8 Indirectness: downgraded by 2 levels because unclear population applicability (inclusion criteria not clearly specified) and leaving the study early a surrogate measure of
acceptability of treatment.

9 Imprecision: downgraded by 1 level because underpowered to detect difference. Not downgraded by 2 levels because no Cl.

Summary of findings 4. CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE (Kuwilsky 2010)

Clozapine + risperidone versus clozapine + ziprasidone for treatment-resistant schizophrenia

Patient or population: people with treatment-resistant schizophrenia
Setting: inpatients and outpatients
Intervention: risperidone (+ CLO)

Comparison: ziprasidone (+ CLO)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  No of partici- Quality of the Comments
(95% CI) pants evidence
Risk with ziprasi-  Risk with risperidone (+ (studies) (GRADE)
done (+ CLO) CLO)
Clinical response: no clinically signifi- Study population RR 0.80 24 OO -
cant response in mental state: 20% re- (0.281t02.27) (LRCT) Very low 12,34
duction in PANSS total score 417 per 1000 333 per 1000
Medium term (26 weeks) (117 to 946)
Moderate
417 per 1000 333 per 1000
(117 to 946)
Adverse effects: weight gain See comment See comment Not estimable - - No SDs report-
ed.
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Clinical response: mean score/change
in global state: mean CGI-Il Global im-
provement score (high = poor)

Short term (6 weeks)

The mean score/
change in global
state (CGI-Il Glob-
al improvement)
- short term (6
weeks) was 0

The mean score/change in
global state (CGI-Il global
improvement) - short term
(6 weeks) in the interven-
tion group was 0.3 fewer
(0.82 fewer to 0.22 more)

(1RCT)

ficlote) -
Very low 1,2,5,6

Clinical response: mean score/change
in mental state: mean PANSS total score
(high = poor)

Medium term (26 weeks)

The mean score/
change in mental
state (PANSS total)
- medium term (26
weeks) was 0

The mean score/change in
mental state (PANSS total) -
medium term (26 weeks) in
the intervention group was
1 more (7.91 fewer to 9.91
more)

(1RCT)

el -
Very low 1,2,3,7

Leaving the study early: acceptability
of treatment - as measured by comple-
tion of trial

Long term (52 weeks)

Study population

417 per 1000

667 per 1000

(304 to 1000)
Moderate
417 per 1000 667 per 1000
(304 to 1000)

RR 1.60
(0.73 t0 3.49)

24
(LRCT)

B0 -
Very low 1,2,8,9

Service utilisation outcomes: hospital
admission or days in hospital

See comment

See comment

Not estimable

- No data report-
ed.

Quality of life/satisfaction with care
for either recipients of care or carers:
significant change in quality of life/satis-
faction

See comment

See comment

Not estimable

- No data report-
ed.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; CLO: clozapine; PANSS: Positive and Negative Syndrome Scale; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-

stantially different.

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.
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1 Risk of bias: downgraded by 2 levels because high risk of performance bias, detection bias, attrition bias, and reporting bias.
2 Inconsistency and publication bias: not applicable (no meta-analysis).

3 Indirectness: not downgraded because good applicability in terms of participants and interventions and rating score measures a participant-important outcome (mental state).
4 Imprecision: downgraded by 2 levels because underpowered to detect difference and Cl around relative effect includes appreciable benefit and harm (from less likely to over
two times more likely to have no clinical response in mental state defined by PANSS 20% reduction).

5 Indirectness: not downgraded because good applicability (participants and interventions), and rating score measures a participant-important outcome (global state).

6 Imprecision: downgraded by 1 level because underpowered to detect difference. Not downgraded by 2 levels because Cl around mean difference does not include appreciable

benefit and appreciable harm (total score on CGI =7).

7 Imprecision: downgraded by 1 level because underpowered to detect difference. Not downgraded by 2 levels because Cl around mean difference does not include appreciable
benefit and appreciable harm (total score on PANSS = 120).

8 Indirectness: downgraded by 1 level because leaving the study early a surrogate for participant-important outcome (acceptability of treatment).

9 Indirectness: downgraded by 2 levels because underpowered to detect difference and Cl around relative effect includes appreciable benefit and harm (from less likely to over

three times more likely to leave the study early).

Summary of findings 5. CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE (Wen 2015)

Clozapine + ziprasidone versus clozapine + quetiapine for treatment-resistant schizophrenia

Patient or population: people with treatment-resistant schizophrenia

Setting: inpatients and outpatients
Intervention: ziprasidone (+ CLO)

Comparison: quetiapine (+ CLO)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  No of partici- Quality of the Comments
(95% CI) pants evidence
Risk with quetiap- Risk with ziprasidone (+ (studies) (GRADE)
ine (+ CLO) CLO)
Clinical response: no clinically sig- Study population RR0.54 63 PO -
nificant response in mental state: = (0.35t00.81) (LRCT) Low 12,34
50% reduction in PANSS total score 844 per 1000 456 per 1000
) (295 to 683)
Medium term (12 weeks)
Moderate
844 per 1000 456 per 1000
(295 to 683)

Adverse effects: weight gain

See comment

See comment

Not estimable

No data report-
ed.
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(4%

Clinical response: mean score/ The mean score/ The mean score/change in - 60 BDOO -
change in global state: mean CGI-S change in global global state (CGI-S) - medium (1 RCT) Low 12,45
score (high = poor) state (CGI-S) - medi- term (12 weeks) in the inter-
um term (12 weeks) vention group was 0.7 fewer
Medium term (12 weeks) was 0 (1.18 fewer to 0.22 fewer)
Clinical response: mean score/ The mean score/ The mean score/change in - 60 DDOO -
change in mental state: mean PANSS  change in mental mental state (PANSS total) - (LRCT) Low 1234
total score (high = poor) state (PANSS total) medium term (12 weeks) in
- medium term (12 the intervention group was
Medium term (12 weeks) weeks) was 0 12.3 fewer (22.43 fewer to
2.17 fewer)
Leaving the study early: accept- Study population RR0.52 63 BEOO -
ability of treatment - as measured by (0.05t05.41) (LRCT) Very low 1,2,6,7
completion of trial 63 per 1000 33 per 1000
(3to 338)
Moderate
63 per 1000 33 per 1000
(3 to 338)

Service utilisation outcomes: hos-
pital admission or days in hospital

See comment

See comment

Not estimable

- No data report-
ed.

Quality of life/satisfaction with
care for either recipients of care or
carers: significant change in quality
of life/satisfaction

See comment

See comment

Not estimable

- No data report-
ed.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

CGI -S: Clinical Global Impression - Severity; Cl: confidence interval; CLO: clozapine; PANSS: Positive and Negative Syndrome Scale; RCT: randomised controlled trial; RR:

risk ratio; SD: standard deviation.

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-

stantially different.

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.
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1 Risk of bias: downgraded by 2 levels because unclear (so potentially high) risk of biases (selection, performance, reporting).

2 Inconsistency and publication bias: not applicable (no meta-analysis).

3 Indirectness: not downgraded because good applicability in terms of participants and interventions and rating scale measures a participant-important outcome (mental state).
4 Imprecision: not downgraded because powered to detect difference and narrow Cl.

5 Indirectness: not downgraded because good applicability (participants and interventions) and rating scale measures a participant-important outcome (global state).

6 Indirectness: downgraded by 1 level because leaving the study early surrogate measure for participant-important outcome (acceptability of treatment).

7 Imprecision: downgraded by 2 levels because underpowered to detect difference and Cl around relative effect includes appreciable benefit and harm (from less likely to leave
study early to five times more likely to leave study early).
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BACKGROUND

Description of the condition

Treatment resistance is one of the most important clinical
challenges in the management of schizophrenia (Dold 2014). There
is no uniform definition of treatment resistance, however a review
by Suzuki 2011 found that the majority of trials stipulated non-
response to at least two previous antipsychotic drugs for at
least six weeks. For people with treatment-resistant schizophrenia,
clozapine is considered first-line (NICE 2014). A large number of
randomised trials have demonstrated the superior antipsychotic
efficacy of clozapine in both treatment non-resistant (Leucht 2013)
and resistant participants (Samara 2016). However, due the risk
of agranulocytosis, clozapine is only recommended for treatment-
resistant people.

Description of the intervention

Between 40% and 70% of people with treatment-resistant
schizophrenia do not respond to clozapine (Taylor 2000).
As a result, a number of approaches to clozapine-resistant
schizophrenia have emerged. These include pharmacological and
non-pharmacological methods. For pharmacological methods,
Dold 2014 distinguish combination strategies, the simultaneous
administration of two different antipsychotic drugs, from
augmentation strategies, the addition of a drug of a different class,
such as an antidepressant or mood stabiliser. Unfortunately, the
terms combination and augmentation are often interchanged.

How the intervention might work

Clozapine is a polyvalent drug that lacks high potency dopamine
receptor blockade. It is thought that adding on an antipsychotic
drug with strong anti-dopaminergic activity produces an additive
effect and improve clinical response. A number of meta-analyses
have been carried out to determine the efficacy of clozapine
combination treatment, with inconsistent results. Barbui 2009
identified 21 studies comparing clozapine combination treatment
to clozapine monotherapy or placebo. They found a significant
benefit of combination treatment when all studies were included,
but no significant effect when the data from the six double-blind
studies were extracted and analysed separately. In comparison,
Taylor 2012 conducted a meta-analysis on 14 double-blind,
randomised, placebo-controlled trials including 734 participants
and found a small but significant benefit of combination treatment
over placebo.

Why it is important to do this review

The original version of this review highlighted the paucity of
studies comparing different clozapine combination treatment
strategies, and the methodological shortcomings of the included
trials. In 2015, treatment-resistant schizophrenia remained a big
challenge in clinical practice. One review on the pharmacotherapy
of treatment-resistant schizophrenia concluded that there is
no sufficient convincing evidence to recommend combination
strategies generally (Dold 2014). However, on the basis of scientific
reasoning, the authors suggested choosing two antipsychotic drugs
with a different receptor binding profile, for example a multi-
receptor antagonist such as clozapine and a potent D2 antagonist.
This pragmatic view is incorporated into treatment guidelines
(NICE 2014). This review is needed to provide an evidence base

for recommendations on combination treatment in people with
schizophrenia who are clozapine resistant.

OBJECTIVES

To determine the clinical effects of various clozapine combination
strategies with antipsychotic drugs in people with treatment-
resistant schizophrenia both in terms of efficacy and tolerability.

METHODS

Criteria for considering studies for this review
Types of studies

We included all relevant randomised controlled trials (RCT). We
planned to include 'double-blind' trials if it was implied that the
study was randomised, but none were described as such. We
excluded quasi-randomised studies, such as those allocating by
using alternate days of the week.

Types of participants

We included people of both sexes, aged 18 years or more, with a
diagnosis of treatment-resistant schizophrenia or related disorders
(e.g. schizoaffective disorder, schizophreniform disorder), however
diagnosed. There is no clear evidence that the schizophrenia-like
psychoses are caused by fundamentally different disease processes
or require different treatment approaches (Carpenter 1994).

Types of interventions

1. Clozapine plus another antipsychotic drug versus
2. clozapine plus a different other antipsychotic drug.

Any dose and means of administration was acceptable.

Types of outcome measures

We divided outcomes into short term (less than 12 weeks), medium
term (12 weeks up to but not including 52 weeks), and long term (52
weeks and longer).

Primary outcomes

1. Clinical response.

1.1. No clinically significant response in global state - as defined by
each of the studies.

1.2. No clinically significant response in mental state - as defined by
each of the studies.

2. Adverse effect.
2.1. Weight gain.

Secondary outcomes

1. Clinical response.

1.1. Mean score/change in global state - as defined by each of the
studies.

1.2. Mean score/change in mental state - as defined by each of the
studies.
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1.3. No clinically significant response in mental state (positive
symptoms) - as defined by each of the studies.

1.4. Mean score/change in mental state (positive symptoms) - as
defined by each of the studies.

1.5. No clinically significant response in mental state (negative
symptoms) - as defined by each of the studies.

1.6. Mean score/change in mental state (negative symptoms).

1.7. Use of additional medication (other than anticholinergic drugs)
for psychiatric symptoms.

2. Adverse effects.

2.1. General adverse events.

2.1.1. Death: suicide or any causes.
2.2. Specific adverse events.

2.2.1. Clinically significant extrapyramidal adverse effects - as
defined by each of the studies.

2.2.2. Mean score/change in extrapyramidal adverse effects.
2.2.3. Use of antiparkinsonian drugs (i.e. anticholinergic drugs).
2.2.4. Blood dyscrasias such as agranulocytosis.

2.2.5. Hypersalivation.

2.3. Other adverse effects (general or specific).

3. Leaving the study early.

3.1. Acceptability of treatment - as measured by completion of trial.
4, Service utilisation outcomes.

4.1. Hospital admission.

4.2. Days in hospital.

5. Economic outcomes.

6. Quality of life/satisfaction with care for either recipients of
care or carers.

6.1. Clinically important change in quality of life/satisfaction - as
defined by each of the studies.

6.2. Mean score/change in quality of life/satisfaction scale.

'Summary of findings' table

We used the GRADE approach to interpret findings (Schiinemann
2011) and used GRADE profiler (GRADEpro) to import data
from Review Manager 5 (RevMan 2011) to create 'Summary
of findings' tables. These tables provide outcome-specific
information concerning the overall quality of evidence from each
included study in the comparison, the magnitude of effect of
the interventions examined and the sum of available data on all
outcomes we rated as important to patient care and decision
making. We selected the following main outcomes for inclusion in
the 'Summary of findings' table.

1. Clinical response - no clinically significant response in mental
state - as defined by each of the studies.

2. Adverse effect - weight gain.

3. Clinical response - mean score/change in global state - as
defined by each of the studies.

4. Clinical response - mean score/change in mental state - as
defined by each of the studies.

5. Leaving the study early - acceptability of treatment - as
measured by completion of trial.

6. Service utilisation outcomes - hospital admission or days in
hospital.

7. Quality of life/satisfaction with care for either recipients of care
or carers - significant change in quality of life/satisfaction - as
defined by each of the studies - or mean score/change in quality
of life/satisfaction.

Search methods for identification of studies

We have updated the methods section of this review in line with
latest Cochrane Schizophrenia recommendations. The methods
section of the previous versions of this review can be found in
Appendix 1.

Electronic searches
Cochrane Schizophrenia Group's Study-Based Register of Trials

On 28 August 2015, the Information Specialist searched the Register
using the following search strategy:

(*Clozapine*) in Title, Abstract, OR Index Terms of REFERENCE OR
in Intervention of STUDY

In such a study-based register, searching the major concept
retrieves all the synonyms and relevant studies because all the
studies have already been organised based on their interventions
and linked to the relevant topics.

This register is compiled by systematic searches of major resources
(including MEDLINE, Embase, AMED, BIOSIS, CINAHL, PsycINFO,
PubMed, and registries of clinical trials) and their monthly updates,
handsearches, grey literature, and conference proceedings (see
Group's Module). There is no language, date, document type, or
publication status limitations for inclusion of records into the
register.

For previous searches, see Appendix 3.

Searching other resources
1. Reference searching

We checked reference lists of all identified studies for further
relevant studies.

2. Personal contact

For the original search, we contacted the first author of each
included study for information regarding unpublished trials and
additional information. However, this was not done in this update.

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 15
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/SCHIZ/frame.html

Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Data collection and analysis
Selection of studies

The review authors (SB, OU, and MC) independently inspected all
English language citations from the searches to identify relevant
abstracts. The Chinese translators, Jun Xia and Juan Juan Ren
did the same for the Chinese language citations. We obtained
the full reports of the papers for more detailed inspection, before
deciding whether the paper met the review criteria. We resolved
any disagreement by consensus. There was no blinding to the
names of authors, institutions, and journal of publication.

Data extraction and management
1. Extraction

Two review authors (SB and MC) independently extracted data
from the newly included studies in English and resolved any
disagreement by discussion with another review author (AC or UO).
For the new Chinese language paper, translators Jun Xia and Juan
Juan Ren extracted the data. Thus, double extraction was possible
for all studies.

Where data were presented only in figures, we contacted the
authors requesting the raw data. When there was no reply, two
review authors (SB and MC) independently made estimations from
the figures. Where estimations were within 0.2, they were averaged
and rounded to one decimal point. Where there was greater than
0.2 discrepancy, we re-examined the figure and obtained a third
estimate. We felt imprecision was preferable to not including data
in the analyses.

2. Management
2.1. Forms

We extracted data onto standard, simple forms.

2.2. Scale-derived data

We included continuous data from rating scales only if:

1. the psychometric properties of the measuring instrument had
been described in a peer-reviewed journal (Marshall 2000);

2. the measuring instrument had not been written or modified by
one of the trialists for that particular trial.

Ideally, the measuring instrument should have been either a self-
report or completed by an independent rater or relative (not the
therapist).

2.3. Endpoint versus change data

There are advantages of both endpoint and change data.
Change data can remove a component of between-person
variability from the analysis. However, calculation of change
needs two assessments (baseline and endpoint) which can be
difficult in unstable and difficult-to-measure conditions such as
schizophrenia. We decided to primarily use endpoint data and
only use change data if endpoint data were not available. We
combined endpoint and change data in the analysis as we used
mean differences (MD) rather than standardised mean differences
(Higgins 2011, Chapter 9.4.5.2)

2.4. Skewed data

Continuous data on clinical and social outcomes are often not
normally distributed. To avoid the pitfall of applying parametric
tests to non-parametric data, we aimed to apply the following
standards to all data before inclusion:

1. standard deviations (SD) and means are reported in the paper or
obtainable from the authors; but see Dealing with missing data;

2. when a scale starts from the finite number zero, the SD, when
multiplied by two, is less than the mean (as otherwise the mean
is unlikely to be an appropriate measure of the centre of the
distribution (Altman 1996);

3. if a scale started from a positive value (such as Positive and
Negative Syndrome Scale (PANSS) which can have values from
30 to 210) the calculation described above was modified to take
the scale starting point into account. In these cases, skew is
present if 2SD > (S - Spin), Where S is the mean score and Sy

is the minimum score.

Endpointscores on scales often have a finite start and end pointand
these rules can be applied. When continuous data are presented on
ascalethatincludes a possibility of negative values (such as change
data), it is difficult to tell whether data are skewed or not.

We planned to enter skewed data from studies of less than 200
participants into additional tables rather than an analysis. This was
not required as no meta-analysis was performed.

2.5. Common measure

To facilitate comparison between trials, we intended to convert
variables that could be reported in different metrics, such as days in
hospital (mean days per year, per week or per month) to a common
metric (e.g. mean days per month). However, this was not required.

2.6. Conversion of continuous to binary

Where possible, we planned to convert outcome measures to
dichotomous data. This can be done by identifying cut-off points
onratingscales and dividing participants accordingly into 'clinically
improved' or 'not clinically improved' It was generally assumed
that if there had been a 50% reduction in a scale-derived score
such as the Brief Psychiatric Rating Scale (BPRS, Overall 1962)
or the PANSS (Kay 1986), this could be considered as a clinically
significant response (Leucht 2005a; Leucht 2005b). Where data
based on these thresholds were not available, we used the primary
cut-off presented by the original authors.

Assessment of risk of bias in included studies

Two review authors (SB and MC) independently assessed the risk of
bias for the new studies using the criteria described in the Cochrane
Handbook for Systematic Reviews of Interventions to assess trial
quality (Higgins 2011). This set of criteria is based on evidence of
associations between overestimate of effect and high risk of bias of
the article, such as sequence generation, allocation concealment,
blinding, incomplete outcome data, and selective reporting. It was
decided that where there were no or inadequate details, the risk
of bias would be labelled as "unclear". We acknowledge that the
risk of bias could alternatively have been labelled "high" in these
cases. Indeed, when rating risk of bias as serious or very serious in
the 'Summary of Findings' tables, it was decided where the risk of
bias was predominantly unclear, this would correspond to a very
serious rating, because of the high potential for bias. One review
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author (SB) updated the assessments made for the original studies
to comply with the new format. AC supervised SB and MC in this
process. We noted the level of risk of bias in both the text of the
review (Risk of bias in included studies) and in the Characteristics
of included studies table.

Measures of treatment effect
1. Binary data

For binary outcomes, we calculated a standard estimation of the
risk ratio (RR) and its 95% confidence interval (Cl). It has been
shown that RR is more intuitive (Boissel 1999) than odds ratios and
that odds ratios tend to be interpreted as RR by clinicians (Deeks
2000).

2. Continuous data

For continuous outcomes, we estimated mean difference (MD)
between groups. We preferred not to calculate effect size measures
(standardised mean difference SMD). However, had scales of very
considerable similarity been used, we would have presumed there
was a small difference in measurement, and we would have
calculated effect size and transformed the effect back to the units
of one or more of the specific instruments.

Unit of analysis issues
1. Cluster trials

Studies increasingly employ 'cluster randomisation' (such as
randomisation by clinician or practice) but analysis and pooling
of clustered data poses problems. Authors often fail to account
for intraclass correlation in clustered studies, leading to a 'unit of
analysis' error (Divine 1992), whereby P values are spuriously low,
Cls unduly narrow and statistical significance overestimated. This
causes type | errors (Bland 1997; Gulliford 1999).

We identified no cluster trials. However, had clustering not been
accounted for in primary studies, we would have presented data in
atable, with a (*) symbol to indicate the presence of a probable unit
of analysis error. In subsequent versions of this review, we will seek
to contact first authors of studies to obtain intraclass correlation
coefficients (ICC) for their clustered data and to adjust for this by
using accepted methods (Gulliford 1999). If clustering has been
incorporated into the analysis of primary studies, we would present
these data as if from a non-cluster randomised study, but adjusted
for the clustering effect.

We have sought statistical advice and have been advised that the
binary data as presented in a report should be divided by a 'design
effect. This is calculated using the mean number of participants
per cluster (m) and the ICC (design effect = 1 + (m - 1) x ICC)
(Donner 2002). If the ICC was not reported, we assumed it to be 0.1
(Ukoumunne 1999).

If cluster studies have been appropriately analysed taking into
accountICCs and relevantdata documented in the report, synthesis
with other studies would have been possible using the generic
inverse variance technique.

2. Cross-over trials

Amajor concern of cross-over trials is the carry-over effect. It occurs
if an effect (e.g. pharmacological, physiological, or psychological)
of the treatment in the first phase is carried over to the second

phase. As a consequence, on entry to the second phase the
participants can differ systematically from their initial state despite
a washout phase. For the same reason, cross-over trials are not
appropriate if the condition of interest is unstable (Elbourne 2002).
As both effects are very likely in severe mentalillness, we intended
to only use data of the first phase of cross-over studies. However,
we identified no cross-over trials.

3. Studies with multiple treatment groups

We identified no studies with more than two treatment arms.
However, had this been the case, the additional treatment arms
would be presented in comparisons if relevant. The binary data
would be simply added and combined within the two-by-two
table, and the continuous data combined following the formula
in Section 7.7.3.8 (Combining groups) of the Cochrane Handbook
for Systematic Reviews of Interventions. Where the additional
treatment arms were not relevant, these data would not have been
reproduced.

Dealing with missing data
1. Overall loss of credibility

At some degree of loss of follow-up, the findings of a trial must lose
credibility (Xia 2009). We decided that, for any particular outcome,
should more than 50% of data be unaccounted for, we would not
reproduce these data or use them within the analyses. However, if
more than 50% of those in one arm of a study were lost, but the total
loss was less than 50%, we marked such data with (*) to indicate
that such a result may well be prone to bias.

2. Binary

If attrition for a binary outcome was between 0% and 50% and
where these data were not clearly described, we presented data
on an intention-to-treat basis. Those leaving the study early are all
assumed to have the same rates of negative outcome as those who
completed, with the exception of the outcome of death and adverse
effects. If any data were identified for these outcomes, we used the
rate of those who stayed in the study - in that particular arm of the
trial - for those who did not. We planned to undertake a sensitivity
analysis testing how prone the primary outcomes were to change
when 'completer' data only were compared to the intention-to-
treat analysis using the above assumptions.

If attrition for a binary outcome was between 0% and 50% and
outcomes of these people were described, we included these data
as reported. Where these data were not clearly described, for the
primary outcome we assumed the worst for each person who was
lost, and for adverse effects we assumed rates similar to those
among participants who did continue to have their data recorded.

3. Continuous data
3.1. Attrition

In the case where attrition for a continuous outcome was between
0% and 50% and completer-only data were reported, we have
reproduced these.

3.2, Standard deviations

SDs were not reported in one study, and presented only in figuresin
another. We planned to obtain the missing values from the authors.
When this failed, and there were missing measures of variance
for continuous data, but an exact standard error (SE) and Cls
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available for group means, and either P value or 't' value available
for differences in mean, we calculated SDs according to the rules
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011): when only the SE is reported, SDs are
calculated by the formula SD = SE x square root (n). Chapters 7.7.3
and 16.1.3 of the Cochrane Handbook for Systematic Reviews of
Interventions present detailed formula for estimating SDs from P
values, t or F values, Cls, ranges or other statistics (Higgins 2011).
If these formulae did not apply, we planned to calculate the SDs
according to a validated imputation method which is based on the
SDs of the other included studies (Furukawa 2006). Although some
of these imputation strategies can introduce error, the alternative
would be to exclude a given study's outcome and thus to lose
information. We planned to examine the validity of the imputations
in a sensitivity analysis excluding imputed values.

3.3. Last observation carried forward

We anticipated that some studies would use the method of last
observation carried forward (LOCF) within the study report. As
with all methods of imputation to deal with missing data, LOCF
introduces uncertainty about the reliability of the results (Leucht
2007). Therefore, where LOCF data were used in the trial, if less
than 50% of the data were assumed, we reproduced these data and
indicated that they were the product of LOCF assumptions.

Assessment of heterogeneity

No formal meta-analysis was possible. As such, assessment of
heterogeneity between trials was not required. The following
outlines the methods we would have taken.

1. Clinical heterogeneity

We would have considered all included studies initially, without
seeing comparison data, to judge clinical heterogeneity. We would
have inspected all studies for clearly outlying situations or people
which we had not predicted would arise. Should such outliers have
arisen, we would have discussed them.

2. Methodological heterogeneity

We would have considered all included studies initially, without
seeing comparison data, to judge methodological heterogeneity.
We would have inspected all studies for clearly outlying methods
which we had not predicted would arise. Should such outliers have
arisen, we would have discussed them.

3. Statistical heterogeneity
3.1. Visual inspection

We would have visually inspected graphs to investigate the
possibility of statistical heterogeneity.

3.2. Employing the 12 statistic

Heterogeneity between studies could have been investigated by
considering the 12 method alongside the Chi2 P value. The I2 statistic
provides an estimate of the percentage of inconsistency thought to
be due to chance (Higgins 2003). The importance of the observed
12 statistic depends on magnitude and direction of effects and
strength of evidence for heterogeneity (e.g. P value from the Chi2
test, or a Cl for the 12 statistic). We interpreted an 12 statistic
estimate of 50% of greater accompanied by a statistically significant
Chi2 statistic as evidence of substantial levels of heterogeneity

(Section 9.5.2 of the Cochrane Handbook for Systematic Reviews of
Interventions; Higgins 2011). If we had found substantial levels of
heterogeneity in the primary outcome, we would have explored
reasons for heterogeneity (Subgroup analysis and investigation of
heterogeneity).

Assessment of reporting biases
1. Protocol versus full study

Reporting biases arise when the dissemination of research findings
is influenced by the nature and direction of results (Egger 1997).
These are described in Section 10 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We tried to
locate protocols of the included RCTs and compared outcomes in
the protocol and the published report. This was possible for two out
of five studies.

2. Funnel plot

We are aware that funnel plots may be useful in investigating
reporting biases but are of limited power to detect small-study
effects. We intended not to used funnel plots for outcomes where
there were 10 or fewer studies, hence we have not included any.

Data synthesis

We understand that there is no closed argument for preference for
use of fixed-effect or random-effects models. The random-effects
method incorporates an assumption that the different studies are
estimating different, yet related, intervention effects. The random-
effects model takes into account differences between studies even
if there is no statistically significant heterogeneity. However, there
is a disadvantage to the random-effects model as it puts added
weight onto small studies which often are the most biased ones.
Depending on the direction of effect these studies can either inflate
or deflate the effect size. We chose the random-effects model for all
analyses.

Subgroup analysis and investigation of heterogeneity
1. Subgroup analyses

No subgroup analysis was planned.

2. Investigation of heterogeneity

We planned to report if inconsistency between studies was high.
First, we planned to check data had been entered correctly. Second,
we planned to visually inspect the graph and successively remove
outlying studies to see if heterogeneity was restored. Should this
have occurred with no more than 10% of the data being excluded,
we planned to present data. If not, we would not have pooled data
and would have discussed issues.

Should unanticipated clinical or methodological heterogeneity
have been obvious, we would have simply stated hypotheses
regarding these for future reviews or versions of this review. We did
not anticipate undertaking analyses relating to these.

Sensitivity analysis

No sensitivity analyses were performed. The following describes
the procedures we planned to follow.
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1. Implication of randomisation

We aimed to include trials in a sensitivity analysis if they were
described in some way as to imply randomisation. For the primary
outcomes, we planned to include these studies and if there was no
substantive difference when the implied randomised studies were
added to those with better description of randomisation, then we
planned to use all data from these studies.

2. Assumptions for lost binary data

Where assumptions have to be made regarding people lost to
follow-up, we planned to compare the findings of the primary
outcomes when we used our assumption compared with completer
data only. If there was a substantial difference, we planned to report
results and discuss them but continue to employ our assumption.

Where assumptions had to be made regarding missing SD data,
we planned to compare the findings on primary outcomes when
we used our assumption compared with completer data only.
We planned to undertake a sensitivity analysis testing how prone
results were to change when 'completer' data only were compared
to the imputed data using the above assumption. If there was a
substantial difference, we planned to report results and discuss
them but continue to employ our assumption.

3. Risk of bias

We planned to analyse the effects of excluding trials that were
at high risk of bias across one or more of the domains of
randomisation (implied as randomised with no further details
available) allocation concealment, blinding and outcome reporting
for the meta-analysis of the primary outcomes. If the exclusion of
trials at high risk of bias did not substantially alter the direction of
effect or the precision of the effect estimates, then we planned to
include data from these trials in the analysis.

4. Imputed values

If required, we planned to undertake a sensitivity analysis to assess
the effects of including data from trials where we used imputed
values for ICC in calculating the design effect in cluster-randomised
trials. If there were substantial differences in the direction or
precision of effect estimates in any of the sensitivity analyses listed
above, we would not have pooled data from the excluded trials with

the other trials contributing to the outcome, but presented them
separately.

5. Fixed and random effects

We used a random-effects model to synthesis all data; however,
we planned to also synthesise data for the primary outcomes
using a fixed-effect model to evaluate whether the greater weights
assigned to larger trials with greater event rates altered the
significance of the results compared to the more evenly distributed
weights in the random-effects model.

RESULTS

Description of studies

For substantive descriptions of studies see the Characteristics of
included studies and Characteristics of excluded studies tables.

Results of the search

The original search for this review (March and November 2008)
yielded 1331 references of potentially eligible studies, of which we
obtained 68 full-text papers for a second assessment after checking
titles and abstracts. After exclusion of papers not meeting the
inclusion criteria (four studies not randomised, 14 did not include
participants with treatment-resistant schizophrenia, 50 did not
meet the intervention criteria e.g. no combination treatment arm
comparison), the original review included three RCTs (Geng 2007;
Kong 2001; Zink 2009).

The search update (August 2015) yielded 358 additional references.
We obtained nine full-text articles for a second assessment of seven
individual new studies, four of which were English language and
reviewed by SB, MC and OU, and three of which were Chinese
language and reviewed by translators Jun Xia and Juan Juan Ren.
After exclusion of papers not meeting the inclusion criteria (two
did not include people with treatment-resistant schizophrenia,
three did not meet the intervention criteria, e.g. no combination
treatment arm), we added two additional RCTs to the review
(Cipriani 2013a; Wen 2015). Cipriani 2013a reported the long-
term data from a study with an earlier reference (Barbui 2011). In
addition, an update to Zink 2009 was identified with medium-term
and long-term data (Kuwilsky 2010).

See Figure 1 which presents the PRISMA flow diagram of the
updated version of review.
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Figure 1. Study flow diagram (2015 update).
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Included studies

The current version of the review includes five studies.

1. Study design

All studies used a parallel group design.

2. Length of trials

Geng 2007 and Kong 2001 were short-term studies with a duration
of eight weeks. Wen 2015 was a medium-term study with a duration
of 12 weeks. Both Cipriani 2013a and Kuwilsky 2010 were long-term
studies with a duration of 52 weeks.

3. Participants

All the participants had a diagnosis of schizophrenia or related
disorders. Cipriani 2013a, Geng 2007, Kuwilsky 2010, and Wen
2015 used Diagnostic and Statistical Manual of Mental Disorders
Fourth Edition (DSM-IV) to provide diagnostic criteria. Kong 2001
used Chinese criteria (Chinese Classification of Mental Disorders,
Second Edition, Revised; CCMD-2-R). In addition, the participants
were all described as treatment-resistant with partial response to
clozapine.

The definition of partial response varied. Cipriani 2013a used
persistent positive symptoms despite at least six months of
treatment with clozapine 400 mg/day or greater. Geng 2007 used a
score of greater than 45 on the BPRS or a rating of greater than 4
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on at least two of the four BPRS positive symptom items, despite
at least 12 weeks of clozapine 400 mg/day to 600 mg/day. Kuwilsky
2010 defined partial response as a PANSS total score of 65 or greater
despite at least 12 weeks of clozapine 300 mg/day, and Wen 2015
used a PANSS score of 80 or greater and Clinical Global Impression
- Severity (CGI-S) score of 4 or greater after at least 12 weeks of
clozapine 400 mg/day or greater. Kong 2001 did not provide details
of their definition.

Only Cipriani 2013a and Kuwilsky 2010 reported mean number of
hospital admissions prior to randomisation by group, which ranged
between three and seven. Most studies included both inpatients
and outpatients. Only Kong 2001 included only inpatients. Three
studies clearly reported inclusion and exclusion criteria (Geng 2007;
Kuwilsky 2010; Wen 2015). All three excluded people with substance
abuse. Cipriani 2013a reported only inclusion criteria and Kong
2001 reported neither inclusion or exclusion criteria.

4. Study size

All studies were small. The number of participants in each study
were 106 (Cipriani 2013a), 56 (Gen¢ 2007), 60 (Kong 2001), 24
(Kuwilsky 2010), and 63 (Wen 2015). In total, 309 participants
participated in the five trials.

5. Interventions

No two studies compared the same two combination treatment
strategies. Cipriani 2013a compared clozapine plus haloperidol to
clozapine plus aripiprazole. Gen¢ 2007 compared clozapine plus
amisulpride to clozapine plus quetiapine. Kong 2001 compared
clozapine plus risperidone to clozapine plus sulpiride. Kuwilsky
2010 compared clozapine plus ziprasidone to clozapine plus
risperidone. Wen 2015 compared clozapine plus ziprasidone to
clozapine plus quetiapine.

6. Dosing

In Cipriani 2013a, clinicians were allowed to prescribe the allocated
pharmacological treatments (starting dose and dose changes)
according to clinical status and circumstances. The mean baseline
dose of clozapine was 413 mg/day (SD 157) for the haloperidol
group and 418 mg/day (SD 141) for the aripiprazole group. The
mean baseline dose of haloperidol was 2.1 mg/day (SD 1.3) and of
aripiprazole was 8.7 mg/day (SD 3.9). Twelve week but not endpoint
(52 week) mean doses were reported.

In Geng 2007, the mean baseline dose of clozapine was 550 mg/
day (SD 127.09) in the amisulpride group and 536.95 mg/day (SD
125.42) in the quetiapine group. These doses remained stable
throughout the study. The mean dose of amisulpride added was
437.03mg/day (SD 104.32), and the maximum was 600 mg/day. The
mean dose of quetiapine added was 595.65 mg/day (SD 125.21),
and the maximum was 900 mg/day. Participants judged to be
unable to tolerate the dose escalation schedule because of adverse
effects were maintained at their maximum tolerated dose for the
remainder of the study. No endpoint mean doses were reported.

Kong 2001 did not report the baseline clozapine dose, only the
maximum, which was 400 mg/day in the risperidone group and 500
mg/day in the sulpiride group. Risperidone was started at 4 mg/day
and the final dose was 6 mg/day; sulpiride was started at 800 mg/
day and the final dose was 1200 mg/day. No endpoint mean doses
were reported.

In Kuwilsky 2010, the mean baseline dose of clozapine was 437.5
mg/day (SD 140.4) in the risperidone group and 370.8 mg/day (SD
150.0) in the ziprasidone group. Risperidone and ziprasidone were
titrated starting with doses of 1 mg and 20 mg respectively. The
final doses followed clinical requirements, with the mean dose of
risperidone 3.82 mg/day (SD 1.8) and ziprasidone 134 mg/day (SD
34.4). During the trial, reductions of clozapine by 50 mg per week
were allowed, and the mean dose of clozapine at the end point (52
weeks) was 325 mg/day (SD 185.4) in the ziprasidone group and 450
mg/day (SD 168.3) in the risperidone group.

In Wen 2015, the baseline mean dose of clozapine was 479 mg/
day (SD 56.5) in the ziprasidone group, and 481.3 mg/day (SD 51.7)
in the quetiapine group. Ziprasidone and quetiapine were added
during the first week. The dose of ziprasidone was titrated from 80
mg/day finishing at 120 mg/day to 160 mg/day, and the dose of
quetiapine from 200 mg/day finishing at 400 mg/day to 750 mg/
day. One week after ziprasidone or quetiapine was added, the dose
of clozapine was reduced accordingly. No end point mean doses
were reported.

7. Leaving the study early

In Cipriani 2013a, 19 participants in the aripiprazole group and
15 participants in the haloperidol group left early during the 12-
month follow-up period. Reasons for leaving by 12 weeks were
given andincluded lack of efficacy, acceptability problems, and lack
of adherence. Allrandomised participants who received at least one
dose of the investigational drugs were included in the intention-
to-treat analysis (except one participant for whom rating scores
were not completed at three months and who was subsequently
excluded from analysis of these variables).

In Geng 2007, five participants in the quetiapine group discontinued
the study within the first two weeks for reasons of exacerbation of
psychotic symptoms (four participants) and lack of efficacy (one
participant). One participant in the amisulpride group was missed
in follow-up after the second week. These six participants were
excluded both from the analysis and from reporting of baseline
characteristics.

In Kong 2001 all participants completed the study (no-one left
early).

In Kuwilsky 2010, more than 50% of participants had left by 52
weeks. Seven out of 12 remained in the ziprasidone group and four
out of 12 remained in the risperidone group. Reasons for leaving
early included akathisia, feelings of agitation and insufficient
treatment response. Four participants withdrew their consent with
no further explanation given. Participants who left the study early
were excluded from further assessment.

In Wen 2015, one participant in the ziprasidone group and two
participants in the quetiapine group left early due to adverse
effects. These participants were excluded from the analyses of
global and mental state outcomes, but included in the analyses of
adverse events.

8. Outcomes scales

Avariety of scales were used to assess clinical response and adverse
events. We present details of the scales that provided useable data
below.
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8.1. Global state
8.1.1. Clinical Global Impression Scale (CGl)

The CGl is a collection of rating scales commonly used in studies of
schizophrenia that enable clinicians to quantify severity of illness,
global improvement, therapeutic effect, and adverse effects during
therapy (Guy 1976). These mostly 7-point scales, from 'normal' (1
point) to 'extremely ill' (7 points), require the clinician to compare
the person to typical people in their clinical experience.

8.2. Mental state
8.2.1. Brief Psychiatric Rating Scale (BPRS)

The BPRS is used to assess the severity of a range of psychiatric
symptoms, including psychotic symptoms (Overall 1962). The scale
has 18 items, and each item can be defined on a 7-point scale
varying from 'not present' (1 point) to 'extremely severe' (7 points).
Scoring is from 18 to 126.

8.2.2. Positive and Negative Syndrome Scale (PANSS)

The PANSS scale was developed to evaluate the positive, negative,
and general symptoms in schizophrenia (Kay 1986). The scale has
30 items and each item can be defined on a 7-point scoring system
varying from 'absent' (1 point) to 'extreme' (7 points). This scale
can be divided into subscales for measuring the severity of general
psychopathology, positive symptoms, negative symptoms, mania
(excited component), and aggression (Supplemental Aggression
Risk Profile). Total PANSS score is from 30 to 210. Higher scores
indicate more pronounced symptomatology.

8.2.3. Hamilton Rating Scale for Depression (HAMD)

The HAMD instrument is designed to be used only on people
already diagnosed as having an affective disorder of depressive
type (Hamilton 1960). It is used for quantifying the results of
an interview, and its value depends entirely on the skill of
the interviewer in eliciting the necessary information. The scale
contains 17 variables measured on either a 5-point, from 'absent' (0
points) to 'very severe' (4 points), or a 3-point rating scale, the latter
being used where quantification of the variable is either difficult
or impossible. Among the variables are depressed mood, suicide,
work and loss of interest, retardation, agitation, gastrointestinal
symptoms, general somatic symptoms, hypochondriasis, loss of
insight, and loss of weight. It is useful to have two raters
independently scoring a person at the same interview. The scores
of the person are obtained by summing the scores of the two raters.

8.2.4. Global Assessment of Functioning (GAF)

GAF is a rating scale for a person's overall capacity of psychosocial
functioning scoring from 1 to 100 (APA 2004). Higher scores indicate
a higher level of functioning.

8.2.5. Scale for the Assessment of Positive Symptoms (SAPS)

The SAPS measures positive symptoms in schizophrenia
(Andreasen 1984a). It has 35 items split into four domains
(hallucinations, delusions, bizarre behaviour, and positive formal
thought disorder), each rated from 'absent' (0 points) to severe (5
points).

8.2.6. Scale for the Assessment of Negative Symptoms (SANS)

The SANS measures negative symptoms in schizophrenia
(Andreasen 1984b). It has 26 items split into five domains (affective

flattening or blunting, alogia, avolition, anhedonia, and attention),
each rated from 'absent' (0 points) to 'severe' (5 points).

8.3. Adverse effects scales
8.3.1. Simpson Angus Scale (SAS)

The SAS is a 10-item scale, with a scoring system of 0 points to
4 points for each item, measures drug-induced parkinsonism, a
short-term drug-induced movement disorder (Simpson 1970). A
low score indicates low levels of parkinsonism.

8.3.2. Extrapyramidal Symptom Rating Scale (EPS)

The EPS consists of a questionnaire relating to parkinsonism,
akathisia, dystonia, and dyskinesia, with seven items scored on a 4-
point scale from 'absent' (0 points) to 'severe' (3 points) symptoms,
and a physician's examination for parkinsonism and akathisia
(seven items), dystonia (one item), and dyskinetic movement
(seven items), all scored on a 7-point scale from 0 to 6 depending
on severity and frequency (Chouinard 1980). The clinician also
completes four clinical global impression scores for the severity
of dyskinesia, parkinsonism, dystonia, and akathisia. High scores
indicate severe levels of movement disorder.

8.3.3. Hillside Akathisia Scale (HAS)

The HAS consists of two subjective and three objective items which
the assessor rates on a 5-point scale from 'absent' (0 points) to
'presentand not controllable' (4 points) (Fleischhacker 1989). There
is also a rating from 0 to 7 of severity of akathisia according to
clinical experience, and improvement in condition compared to
admission.

8.3.4. Liverpool University Neuroleptic Side Effect Rating Scale
(LUNSERS)

The LUNSERS is a self-assessment tool for measuring the adverse
effects of antipsychotic medications (Day 1995). There are 41
questions covering extrapyramidal, psychic, anticholinergic, other
autonomic, hormonal, allergic, and miscellaneous adverse effects.
In addition, there are 10 'red-herrings' (questions which are
intended to be misleading or distracting) designed to test for over-
rating. It is a check-box format with a 5-point scale from 'not at
all' (0 points) to 'very much' (4 points). A high score indicates a high
adverse-effect rating.

8.3.5. Udvalg for Kliniske Undersgelser (UKU) Side Effects Rating Scale

The UKU is a clinician-rated score based on 48 items covering
psychic, neurological, autonomic, and miscellaneous adverse
effects, scored from 0 points to 3 points in severity over the
last three days (Lingjeerde 1987). In addition, there is a 4-point
scale for effect on daily performance from 'no side effects' (0
points) to 'side effects that interfere markedly with the participant's
performance' (3 points).

9. Missing outcomes

No studies reported data on service utilisation outcomes, economic
outcomes, or quality of life/satisfaction with care for either
recipients of care or carers.

Excluded studies

In the original review, we obtained 24 full-text papers for a second
assessment, of which 21 studies did not meet inclusion/exclusion
criteria. In the update, we obtained nine full-text papers for a
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second assessment, two of which were publications of the same  Ongoing studies
study. We excluded five studies (see Characteristics of excluded
studies table for details).

There are no ongoing studies we are aware of.
Awaiting classification Risk of bias in included studies

For graphical representations of our judgements of risk of bias, refer
to Figure 2 and Figure 3. For full details of judgements see 'Risk of
bias' tables.

There are no trials awaiting classification.

Figure 2. Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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Allocation

Four out of five studies were described as randomised, but only
Cipriani 2013a and Kuwilsky 2010 provided adequate details to be
rated low risk for random sequence generation. In both of these
studies, a trial biostatistician was responsible for randomisation
using a computer-based method. Kong 2001 provided insufficient
information to comment on allocation.

The remainder were rated as unclear. It was noted that in Kong
2001, the baseline characteristics of participants in the two groups
(duration of illness, mean score on PANSS) were very similar.
Considering that this study recruited only 30 participants per

arm, it is difficult to explain this scenario by means of a proper
randomisation or by chance alone.

Only Cipriani 2013a provided details of allocation concealment.
In this study, recruiting physicians were asked to contact an
administrator at the co-ordinating site by telephone, who accessed
a computerised system that provided the participant's allocated
treatment. The administrator had no access to the randomisation
lists, and the site investigators did not know the randomisation
block size. This way, the treatment allocation was fully concealed,
and this study was rated low risk. All other studies were rated as
unclear.
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Blinding

Both Cipriani 2013a and Kuwilsky 2010 had a naturalistic, open-
label design. The limitation of this study design is a high risk of
performance bias, although this may be less problematic in head-
to-head trials as compared to placebo controlled. Even though
not clearly reported in the paper, it seems that Geng¢ 2007 was an
open study (participants and providers were probably aware of the
allocated treatment) and thus also at high risk of performance bias.
Wen 2015 was described as single blind, so rated as unclear risk for
performance bias.

Evaluation of outcomes in Cipriani 2013a, Geng 2007, and Wen 2015
was carried out by blinded assessors. As a result, these studies had
a low risk of detection bias. This was not the case for Kuwilsky 2010,
where assessors were aware of the allocated treatment.

Kong 2001 did not report on blinding, so the risk of both
performance and detection bias was rated unclear.

Incomplete outcome data

In Cipriani 2013a, 19 participants in the aripiprazole group and 15
participants in the haloperidol group dropped out during the 12-
month follow-up period. Reasons for leaving early by 12 weeks
were given and were balanced between groups. All randomised
participants who received at least one dose of investigation drugs
were included in the intention-to-treat analysis of their primary
outcome (leaving the study early). Only one participant was not
included in the analysis of the BPRS and LUNSERS continuous
outcomes due to failure to complete these rating scales at three
months. Therefore, this study was rated as low risk of attrition bias.

In Geng 2007, five participants in the quetiapine group dropped
out and one participant in the amisulpride group was missed at
follow-up at two weeks. These six participants were excluded from
the analysis and from the reporting of baseline characteristics.
There was no significant difference between groups, but this did not
confirm the absence of bias, especially because this is a small study
(n = 56). Moreover, reasons for incomplete data are not balanced
between groups. Therefore, this study was rated as unclear risk for
attrition bias.

In Kong 2001, all participants randomised completed the trial, so
was rated low risk for attrition bias.

In Kuwilsky 2010, more than 50% of participants had dropped out
by 52 weeks. There was no intention-to-treat analysis. As a result,
this study is rated high risk for attrition bias. Moreover, the 52-week
data has not been included in our analyses, as per our protocol.

In Wen 2015, the three participants who dropped out were excluded
from the analyses of global and mental state outcomes, but
included in the analyses of adverse events. Since the attrition rate
was less than 5%, and reasons were balanced between groups, the
study was rated as low risk.

Selective reporting

All primary outcomes in Cipriani 2013a were prespecified in the
trial protocol (Nosé 2009), and so it was rated low risk for reporting
bias. However, it was noted that some secondary outcomes (mean
dose of clozapine, prolactin, QTc interval) were only reported at 12
weeks.

No protocol was available for Geng 2007. Alone this would lead to an
unclear risk. However, because no SDs were given for various scales
(BPRS, SAPS, SANS, CGl), this study was rated high risk for reporting
bias.

The protocol for Kuwilsky 2010 (NCT00224315) detailed six primary
outcome measures (PANSS, SANS, HAMD, GAF, CGl, and QTc) and six
secondary outcome measures (bodyweight, extrapyramidal motor
symptom, akathisia, prolactin, blood pressure, and heart rate).
It is not clear from the protocol that the authors intended to
report PANSS total, PANSS positive, PANSS negative, and PANSS
global psychopathology separately. In addition, there were no SDs
reported for some outcomes, such as CGl and GAF at 26 and 52
weeks, and weight gain. As a result, Kuwilsky 2010 was rated as high
risk for reporting bias.

For Kong 2001 and Wen 2015, no protocol was available, so these
studies were rated as unclear risk for reporting bias.

Other potential sources of bias

We did not identify any other potential sources of bias in one
out of five of the included studies (Cipriani 2013a). We judged
the remaining four studies as unclear in this respect (for various
reasons).

Effects of interventions

See: Summary of findings for the main comparison CLOZAPINE
+ ARIPIPRAZOLE versus CLOZAPINE + HALOPERIDOL (Cipriani
2013); Summary of findings 2 CLOZAPINE + AMISULPIRIDE versus
CLOZAPINE + QUETIAPINE (Genc 2007); Summary of findings 3
CLOZAPINE + RISPERIDONE versus CLOZAPINE + SULPIRIDE (Kong
2001); Summary of findings 4 CLOZAPINE + RISPERIDONE versus
CLOZAPINE + ZIPRASIDONE (Kuwilsky 2010); Summary of findings
5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE
(Wen 2015)

The results of the analyses are presented below. Where there
were no data available for the primary outcomes, we have
highlighted this. However, we have chosen not to list the missing
secondary outcomes, and the reader is referred to the Secondary
outcomes section to see the full list. No studies reported data on
service utilisation outcomes, economic outcomes, or quality of life/
satisfaction with care for either recipients of care or carers.

Two studies reported data on clozapine dose during the follow-
up period. This was not an outcome specified in our protocol, but
it has clinical relevance as combination treatment might have the
benefit of reducing clozapine dose. In Cipriani 2013a, the mean
dose of clozapine in the haloperidol group was 413 mg/day (SD
157) at baseline and 395 mg/day (SD 161) at 12 weeks. In the
aripiprazole group, the mean dose was 418 mg/day (SD 141) at
baseline and 421 mg/day (SD 142) at 12 weeks. There was no
significant difference between groups at 12 weeks. In Kuwilsky
2010, the dose of clozapine was reported at baseline, six weeks,
26 weeks, and 52 weeks. In the risperidone group, the doses were
437.5 mg/day (SD 140.4), 406.8 mg/day (no SD reported), 422.2
mg/day (SD 128.4), and 450 mg/day (SD 168.3), respectively. In the
ziprasidone group, the doses were 370.8 mg/day (SD 150.0), 361.4
mg/day (no SD reported), 307.1 mg/day (SD 171.8), and 325 mg/
day (SD 185.4), respectively. The dose reduction of clozapine was
significant in the ziprasidone group.
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1. Comparison 1: CLOZAPINE + ARIPIRAZOLE versus CLOZAPINE
+ HALOPERIDOL

One study provided data (n = 106) (Cipriani 2013a).

1.1. Clinical response: mean score/change in mental state -
mean change in BPRS score from baseline (high = good)

The study reported change data for BPRS score. There was no
difference in change in BPRS score between groups at 12 weeks (1
RCT, n =105, MD -1.40, 95% CI -5.59 to 2.79), or 52 weeks (1 RCT, n =
105, MD 0.90, 95% Cl -4.38 to 6.18) (Analysis 1.1).

1.2. Adverse effects: other adverse effects (general or specific) -
mean change in LUNSERS score from baseline (high = poor)

The study presented LUNSERS total score as a measure of
subjective tolerability and reported mean change in score and SDs.
There was a significant difference between groups in change of
LUNSERS total score at 12 weeks favouring aripiprazole (1 RCT, n =
105,MD-4.90,95% Cl -8.48 t0-1.32). However, at 52 weeks there was
no significant difference between groups (1 RCT, n = 105, MD -4.80,
95% Cl-9.79 t0 0.19) (Analysis 1.2).

1.3. Leaving the study early: acceptability of treatment - as
measured by completion of trial

There was no significant difference between groups in number of
participants withdrawing from allocated treatment at 12 weeks (1
RCT, n = 106, RR 0.88, 95% CI 0.34 to 2.24), or 52 weeks (1 RCT, n =
106, RR 1.27,95% CI 0.72 to 2.22) (Analysis 1.3).

1.4. Missing outcomes

There were no usable data available for any other prespecified
outcomes.

2. Comparison 2: CLOZAPINE + AMISULPRIDE versus
CLOZAPINE + QUETIAPINE

One study provided data (n = 56) (Geng 2007).

2.1. Clinical response: 1. mean score/change in global state -
mean CGl score (high = poor)

Mean CGl scores were estimated from the figures, and SDs
calculated from MDs and t values. There was a significant difference
between groups at eight weeks favouring amisulpride (1 RCT, n =
50, MD -0.90, 95% Cl -1.38 to -0.42) (Analysis 2.1).

2.2. Clinical response: 2a. mean score/change in mental state -
mean BPRS score (high = poor)

Mean scores were estimated from the figures, and SDs calculated
from MDs and t value. There was a significant difference between
groups for BPRS at eight weeks favouring amisulpride (1 RCT, n =50,
MD -4.00, 95% Cl -5.86 to -2.14) (Analysis 2.2).

2.3. Clinical response: 2b. mean score/change in mental state -
mean SAPS score (high = poor)

Mean scores were estimated from the figures, and SDs calculated
from MDs and t value. There was a significant difference between
groups for SAPS at eight weeks favouring amisulpride (1 RCT, n =50,
MD -6.90, 95% Cl -12.82 to -0.98) (Analysis 2.3).

2.4. Clinical response: 2c. mean score/change in mental state -
means SANS score (high = poor)

Mean scores were estimated from the figures, and SDs calculated
from MDs and t values. There was a significant difference between
groups for SANS at eight weeks favouring amisulpride (1 RCT, n =
50, MD -5.20, 95% Cl -7.14 to -3.26) (Analysis 2.4).

2.5. Leaving the study early: acceptability of treatment - as
measured by completion of trial

There was no significant difference between groups in number of
participants leaving the study early (1 RCT, n = 56, RR 0.20, 95% ClI
0.02 to 1.60) (Analysis 2.5).

2.6. Missing outcomes

There were no usable data available for any other prespecified
outcomes.

3. Comparison 3: CLOZAPINE + RISPERIDONE versus
CLOZAPINE + SULPIRIDE

3.1. Clinical response: no clinically significant response in
mental state - reduction in PANSS total score of 20% to 50%

Kong 2001 defined clinical improvement as a 20% to 50% reduction
on PANSS total score. There was no significant difference between
groups (1 RCT, n =60, RR 0.82, 95% Cl 0.40 to 1.68) (Analysis 3.1).

3.2. Adverse effect: weight gain

There was no significant difference between groups in weight gain
(L RCT, n=60, RR 0.40, 95% CI 0.08 to 1.90) (Analysis 3.2).

3.3. Clinical response: 2a. mean score/change in mental state -
mean PANSS total score at endpoint (high = poor)

The mean PANSS total score was reported at the endpoint. There
was no significant difference between groups (1 RCT, n = 60, MD
-2.28,95% CI -7.41 to 2.85) (Analysis 3.3).

3.4. Clinical response: 2b. mean score/change in mental state
(positive symptoms) - mean PANSS positive score at endpoint
(high = poor)

The mean PANSS positive score was reported at the endpoint. This
difference was significant, favouring risperidone (1 RCT, n = 60, MD
-2.55,95% CI -4.64 to -0.46) (Analysis 3.4).

3.5. Clinical response: 2c. mean score/change in mental state
(negative symptoms) - mean PANSS negative score at endpoint
(high = poor)

The mean PANSS negative score was reported at the endpoint.
There was no significant difference between groups (1 RCT, n = 60,
MD -0.54, 95% Cl -3.19 to 2.11) (Analysis 3.5).

3.6. Adverse effects: specific adverse effects: hypersalivation

There was no significant difference between groups in
hypersalivation (1 RCT,n=60, RR 0.33,95% CI 0.04 to 3.03) (Analysis
3.6).

3.7. Leaving the study early: acceptability of treatment - as
measured by completion of trial

No-one left early in either group.
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3.8. Missing outcomes

There were no usable data available for any other prespecified
outcomes.

4. Comparison 4: CLOZAPINE + RISPERIDONE versus
CLOZAPINE + ZIPRASIDONE

4.1. Clinical response: no clinically significant response in
mental state - reduction in PANSS total score of 20%

Kuwilsky 2010 defined a treatment response as a reduction of
the PANSS total score by 20%. There was no significant difference
between groups at six weeks (1 RCT, n = 24, RR 0.67, 95% CI
0.13 to 3.30) or 26 weeks (1 RCT, n = 24, RR 0.80, 95% C| 0.28 to
2.27) (Analysis 4.1). Since at 52 weeks more than 50% of the total
numbers randomised were not accounted for, we did not include
these data.

4.2, Clinical response: no clinically significant response in
mental state (positive symptoms) - reduction in PANSS positive
subscore of 20%

Kuwilsky 2010 defined a significant response as a 20% decrease in
PANSS positive subscore. Only six-week data were available. There
was no significant difference between groups at six weeks (1 RCT, n
=24, RR 3.00, 95% CI 0.36 t0 24.92) (Analysis 4.2).

4.3. Clinical response: 1a. mean score/change global state -
mean CGl subscale score (high = poor)

Kuwilsky 2010 reported mean CGl subscale scores (severity of
illness, global improvement, therapeutic efficacy) at six, 26, and
52 weeks. However, SDs were only reported for the six-week data.
There was no significant difference between groups at six weeks
(severity of illness: 1 RCT, n = 22, MD 0.20, 95% Cl -0.32 to 0.72;
global improvement: 1 RCT, n =22, MD -0.30, 95% CI -0.82 to 0.22;
therapeutic efficacy: 1 RCT, n =22, MD -0.30, 95% Cl -0.79 to 0.19)
(Analysis 4.3).

4.4. Clinical response: 1b. mean score/change global state -
mean GAF score (high = good)

Kuwilsky 2010 reported mean GAF scores at six, 26 and 52 weeks.
However, SDs were only reported for the six-week data. There was
no significant difference between groups at six weeks (1 RCT, n =22,
MD 0.00, 95% Cl -7.84 to 7.84) (Analysis 4.4).

4.5. Clinical response: 2a. mean score/change mental state -
mean HAMD score (high = poor)

For the HAMD scale, means and SDs were estimated from figures.
There was a significant difference between groups at six weeks
favouring risperidone (1 RCT,n =22, MD -3.40, 95% C| -6.71 to -0.09).
There was no significant difference at 26 weeks (1 RCT, n = 16, MD
-0.70, 95% ClI -5.35 to 3.95) (Analysis 4.5). Due to attrition of more
than 50%, 52-week data were not included.

4.6. Clinical response: 2b. mean score/change mental state -
mean PANSS total score (high = poor)

For PANSS total, means and SDs were estimated from the figures.
There was no significant difference in PANSS total score between
groups at six weeks (1 RCT, n =22, MD -3.10, 95% CI -11.38 to 5.18)
and 26 weeks (1 RCT, n =16, MD 1.00, 95% CI -7.91 to 9.91) (Analysis
4.6). Due to attrition of more than 50%, 52-week data were not
included.

4.7. Clinical response: 2c. mean score/change in mental state
(positive symptoms) - mean PANSS positive score (high = poor)

For PANSS positive scores, means and SDs were estimated from the
figures. There was no significant difference in PANSS positive score
between groups at six weeks (1 RCT, n =22, MD -0.20, 95% Cl| -1.84
to 1.44) or 26 weeks (1 RCT, n = 16, MD -0.20, 95% CI -2.58 t0 2.18)
(Analysis 4.7). Due to attrition of more than 50%, 52-week data were
not included.

4.8. Clinical response: 2d. mean score/change in mental state
(negative symptoms) - mean PANSS negative score (high = poor)

For PANSS negative scores, means and SDs were estimated from the
figures. There was no significant difference in PANSS negative score
between groups at six weeks (1 RCT, n =22, MD -1.20, 95% CI -4.63
to 2.23) or 26 weeks (1 RCT, n = 16, MD 1.50, 95% Cl -2.66 to 5.66)
(Analysis 4.8). Due to attrition of more than 50%, 52-week data were
not included.

4.9. Clinical response: 2e. mean score/change in mental state
(negative symptoms) - mean SANS score (high = poor)

For SANS, there was no significant difference between groups at six
weeks (1 RCT, n=22, MD -4.00, 95% CI -17.55 to 9.55) or 26 weeks (1
RCT, n = 16, MD 1.80, 95% CI -14.31 to 17.91) (Analysis 4.9). Due to
attrition of more than 50%, 52-week data were not included.

4.10. Clinical response: 2f. mean score/change in global state -
mean PANSS global psychopathology score (high = poor)

For PANSS global psychopathology, there was no significant
difference between groups at six weeks (1 RCT,n=22, MD -1.60, 95%
Cl -6.60 to 3.40) or 26 weeks (1 RCT, n = 16, MD 0.00, 95% CI -5.83
to 5.83) (Analysis 4.10). Due to attrition of more than 50%, 52-week
data were not analysed.

4.11. Adverse effects: specific adverse effects: mean score/
change in extrapyramidal adverse effects - mean EPS score (high
=poor)

Mean EPS scores and SDs were estimated from the figures. There
was no significant difference between groups at six weeks (1 RCT, n
=22, MD 0.60, 95% Cl -0.67 to 1.87) or 26 weeks (1 RCT, n = 16, MD
0.30, 95% CI -0.63 to 1.23) (Analysis 4.11). Due to attrition of more
than 50%, 52-week data were not analysed.

We were not able to estimate the means and SDs of the HAS from
the figures.

4.12. Adverse effects: other adverse effects (general or specific) -
mean CGl adverse effect scores (high = poor)

Kuwilsky 2010 reported mean CGI adverse effect scores at six, 26,
and 52 weeks. However, SDs are only available for the six-week
data. There was no difference between groups for this adverse-
effect rating at six weeks (1 RCT, n = 22, MD -0.10, 95% CI -0.53 to
0.33) (Analysis 4.12).

The authors also reported that clozapine adverse effects, such
as hypersalivation, sedation, and weight gain, were evaluated on
an observer-based visual analogue scale between 1 (no adverse
effects) and 10 (severe and intolerable adverse effects). There were
no data available for this scale.
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4.13. Leaving the study early: acceptability of treatment - as
measured by completion of trial

The sample study changed significantly during the trial. There was
no significant difference between groups at six weeks (1 RCT, n =24,
RR 1.00, 95% Cl 0.07 to 14.21), 26 weeks (1 RCT, n =24, RR 0.60, 95%
C10.18 to 1.97), or 52 weeks (1 RCT, n = 24, RR 1.60, 95% CI 0.73 to
3.49) (Analysis 4.13).

4.14. Missing outcomes

There were no usable data available for any other prespecified
outcomes.

5. Comparison 5: CLOZAPINE + ZIPRASIDONE versus
CLOZAPINE + QUETIAPINE

5.1. Clinical response: 1a. no clinically significant response in
mental state - PANSS reduction 50% or greater

There was a significant difference between groups in the number
of participants not achieving a 50% reduction or greater in PANSS
total by 12 weeks favouring ziprasidone (1 RCT, n =63, RR 0.54, 95%
C10.35t0 0.81) (Analysis 5.1).

5.2, Clinical response: 1b. no clinically significant response in
mental state - PANSS reduction 25% or greater

There was no difference between groups for number not achieving
a 25% reduction or greater in PANSS (1 RCT, n =63, RR 0.65, 95% Cl
0.38to 1.10) (Analysis 5.2).

5.3. Clinical response: 2a. mean score/change global state -
mean CGI-S score (high = poor)

Wen 2015 reported mean CGI severity of illness scores and SDs
for all participants who completed the 12-week follow-up period.
There was a significant difference between groups on CGI-S
favouring ziprasidone (1 RCT, n =60, MD -0.70, 95% Cl -1.18 to -0.22)
(Analysis 5.3).

5.4. Clinical response: 2b. mean score/change mental state -
mean PANSS total score (high = poor)

PANSS total means and SDs were reported at 12 weeks. There was a
significant difference between groups favouring ziprasidone (1 RCT,
n =60, MD -12.30, 95% CI -22.43 to -2.17) (Analysis 5.4).

5.5. Clinical response: 2c. mean score/change in mental state
(positive symptoms) - mean PANSS positive score (high = poor)

There was a significant difference between groups on PANSS
positive subscores at 12 weeks favouring ziprasidone (1 RCT, n =60,
MD -3.10, 95% Cl -5.52 to -0.68) (Analysis 5.5).

5.6. Clinical response: 2d. mean score/change in mental state
(negative symptoms) - mean PANSS negative score (high = poor)

There was no significant difference between groups on PANSS
negative subscores at 12 weeks (1 RCT, n =60, MD 0.80, 95% CI -1.99
to 3.59) (Analysis 5.6).

5.7. Adverse effects: specific adverse effects - mean score/
change in extrapyramidal adverse effects - reported
extrapyramidal adverse effects

There was no significant difference between groups for reported
extrapyramidal adverse effects (1 RCT, n =63, RR 2.06, 95% Cl 0.41
to 10.47) (Analysis 5.7).

5.8. Adverse effects: other adverse effects (general or specific) -
overall adverse effect rate

There was no significant difference between groups for overall
adverse effect rate (1 RCT, n = 63, RR 0.75, 95% Cl 0.50 to 1.13)
(Analysis 5.8).

5.9. to 5.17. Adverse effects: other adverse effects (general or
specific) - various

Wen 2015 reported binary data for a number of other adverse
effects, and found no significant effects.

Agitation (1 RCT, n =63, RR 1.03, 95% Cl 0.15 to 6.88) (Analysis 5.9),
constipation (1 RCT, n = 63, RR 0.15, 95% Cl 0.01 to 2.74) (Analysis
5.10), drowsiness (1 RCT, n = 63, RR 0.47, 95% Cl 0.18 to 1.19)
(Analysis 5.11), dry mouth (1 RCT, n = 63, RR 0.17, 95% Cl 0.02 to
1.35) (Analysis 5.12), headache (1 RCT, n =63, RR 1.03, 95% CI 0.28
t0 3.77) (Analysis 5.13), insomnia (1 RCT, n =63, RR 0.69, 95% CI 0.12
to 3.84) (Analysis 5.14), orthostatic hypotension (1 RCT, n = 63, RR
0.21,95% C1 0.01 to 4.13) (Analysis 5.15), tachycardia (1 RCT, n = 63,
RR 0.69, 95% CI 0.12 to 3.84) (Analysis 5.16), vertigo (1 RCT, n = 63,
RR 0.21, 95% CI 0.03 to 1.67) (Analysis 5.17).

5.18. Leaving the study early: acceptability of treatment - as
measured by completion of trial

There was no significant difference between groups for leaving the
study early at 12 weeks (1 RCT, n =63, RR 0.52, 95% CI 0.05 to 5.41)
(Analysis 5.18).

5.19. Missing outcomes

There were no usable data available for any other prespecified
outcomes.

DISCUSSION

Summary of main results

Combination treatment strategies are commonly used for people
with an incomplete response to clozapine. However, only a small
number of studies have compared one combination treatment
to another. The original review identified three RCTs, but the
methodological rigour of these studies was felt to be too poor for
analysis. In this update, we have analysed the data from these
studies and two new RCTs, but we have made clear our judgements
on the quality of the data. No formal meta-analysis was possible.

Comparison 1: CLOZAPINE + ARIPIRAZOLE versus CLOZAPINE +
HALOPERIDOL (Cipriani 2013)

There was a significant difference in adverse effects in terms
of the LUNSERS total score at three months and six months,
favouring aripiprazole. However, at 12 months there was no
significant difference between combination treatments. For all
other outcomes reported, there was no significant difference
(Cipriani 2013a).
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Comparison 2: CLOZAPINE + AMISULPRIDE versus CLOZAPINE +
QUETIAPINE (Genc 2007)

In all measures of clinical response reported (CGI, BPRS, SAPS,
and SANS), there was a significant benefit of amisulpride over
quetiapine. However, there was no significant difference in
acceptability of treatment as measured by completion of the trial.
Adverse effect data were not presented in a useable format (Gen¢
2007).

Comparison 3: CLOZAPINE + RISPERIDONE versus CLOZAPINE +
SULPIRIDE (Kong 2001)

There was a significant difference in PANSS positive score at the end
point, favouring risperidone. For all other outcomes reported, there
was no significant difference (Kong 2001).

Comparison 4: CLOZAPINE + RISPERIDONE versus CLOZAPINE +
ZIPRASIDONE (Kuwilsky 2010)

There was a significant difference between combination
treatments in HAMD score at six weeks favouring risperidone, but
not at 26 weeks. There was no significant difference between
groups in any other outcome (Kuwilsky 2010).

Comparison 5: CLOZAPINE + ZIPRASIDONE versus CLOZAPINE +
QUETIAPINE (Wen 2015)

There was a significant benefit of ziprasidone in four outcomes
measured: number of participants with 50% or greater PANSS total
reduction, CGI severity of illness score, PANSS total, and PANSS
positive score at 12 weeks (Wen 2015).

Overall completeness and applicability of evidence

The aim of this review was to investigate the comparative clinical
effects of various clozapine combination strategies in people
with treatment-resistant schizophrenia and partial response to
clozapine. We identified five RCTs which included seven different
combination treatment strategies (clozapine plus aripiprazole,
haloperidol, amisulpiride, quetiapine, sulpiride, risperidone or
ziprasidone). Of course, possible combination strategies exist that
are not included in this review. Moreover, there is no unique
definition of partial responsiveness, with each study stipulating
their own criteria (with the exception of one study which provided
no detailed information). The outcomes investigated varied across
studies. All included measures of mental state, using a variety of
rating scalesincluding BPRS, PANSS, SAPS, and SANS, and three out
of five studies reported change in global state, using the CGI scale.
Few outcomes using rating scales were reported with dichotomous
data. All studies investigated adverse effects, either with event rates
or rating scales, but results were poorly reported and in some cases
unusable. Only one study, Kong 2001, reported data on weight gain
that we could analyse. The primary outcome in Cipriani 2013a was
leaving the study early. Although not a named outcome in the other
studies, all reported on number of withdrawals, which we analysed
as a surrogate marker for acceptability of treatment, as in Cipriani
2013a. There were a number of outcomes that were not reported
in any study. These included service utilisation outcomes (such as
hospital admissions or number of days in hospital), and quality of
life measured (for both recipients of care and carers), which have
been included in the 'Summary of findings' tables to highlight the
need for data on these patient-important outcomes in future trials.
An outcome that was not included in our protocol but reported in
two studies was clozapine dose (Cipriani 2013a; Kuwilsky 2010). A

third study describes clozapine dose being reduced "accordingly"
after introducing a second antipsychotic, but provided no data
(Wen 2015). Clozapine dose is certainly an outcome of interest as
reduction in dose may decrease the burden of clozapine adverse
effects. This in itself may be a reason to initiate combination
treatment.

Overall, the completeness and acceptability of the evidence
relating to clozapine combination treatments versus other
clozapine combination treatments was poor. There were
insufficient data to make any recommendations for combination
treatment strategy.

Quality of the evidence

We systematically assessed the quality of evidence using the GRADE
approach for each outcome presented in the 'Summary of findings'
tables. The GRADE approach takes into account study design,
study limitation, inconsistency of results, indirectness of evidence,
imprecision, and publication bias. As it was not possible to carry out
a meta-analysis, inconsistency and publication bias do not apply
to our comparisons. Overall, the quality of evidence assessed in
this study was low or very low. All included studies purported to
be RCTs, although only two provided detailed information on the
means of randomisation. There was generally good applicability in
terms of populations and interventions, with all studies including
only participants with treatment-resistant schizophrenia or related
disorders, and comparing two different clozapine combination
strategies. However, some indirectness was introduced where
attrition was used as a surrogate marker for acceptability of
treatment. The degree of imprecision is assessed on an outcome-
by-outcome basis, but it should be noted that for two studies rating
scale data were estimated from figures in the table.

Comparison 1: CLOZAPINE + ARIPIPRAZOLE versus CLOZAPINE
+ HALOPERIDOL (Cipriani 2013)

This study was methodologically rigorous, clearly reported, and
contained the largest study sample ( Cipriani 2013a ). Moreover,
this was the only study with useable long-term data. The authors
undertook an intention-to-treat analysis resulting in a low risk of
attrition bias. However, the quality of evidence was limited by the
naturalistic, open-label study design. As a result, the quality of
evidence was rated low on all outcomes assessed using the GRADE
approach.

Comparison 2: CLOZAPINE + AMISULPIRIDE versus CLOZAPINE
+ QUETIAPINE (Genc 2007)

In this study, participants who withdrew from allocated treatment
were excluded from reporting on baseline characteristics and the
analyses, preventing a true comparison of those randomised to
each group (Geng 2007). The quality of evidence was rated very
low on the outcomes assessed using the GRADE approach, with the
exception of BPRS because it was powered to detect a difference.
Moreover, the rating scale data were presented in figures without
SDs, and so means were estimated and SDs calculated using the t
scores provided in the text. Therefore, the data in the analyses will
be imprecise.

Comparison 3: CLOZAPINE + RISPERIDONE versus CLOZAPINE +
SULPIRIDE (Kong 2001)

There was insufficient information to assess the risk of selection,
performance, and detection bias (Kong 2001). In addition, the
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authors did not provide a working definition of partial response to
clozapine, so the applicability in terms of population was unclear.
As a result, the quality of evidence was rated very low on all
outcomes assessed using the GRADE approach.

Comparison 4: CLOZAPINE + RISPERIDONE versus CLOZAPINE +
ZIPRASIDONE (Kuwilsky 2010)

The study was limited by the naturalistic, open-label design
(Kuwilsky 2010). In addition, this was the only study rated as high
risk for detection bias, as the rating scale assessors were not
blinded to the treatment allocation. This study had the smallest
sample size and the highest attrition rate. There was no intention-
to-treat analysis resulting in a high risk of attrition bias. Indeed, the
52-week data were not analysable as per our protocol. The quality
of evidence was rated very low on all outcomes assessed using the
GRADE approach. It should also be noted that means and SDs were
estimated from the figures for many continuous outcomes, and will
therefore be imprecise.

Comparison 5: CLOZAPINE + ZIPRASIDONE versus CLOZAPINE +
QUETIAPINE (Wen 2015)

The study was described as randomised, but no details about
the method or allocation concealment were provided (Wen 2015).
Since there was low risk of detection bias and the study was
powered to detect a difference for a number of outcomes, this
quality of evidence was rated low, rather than very low, for the
majority of outcomes assessed using the GRADE approach.

Potential biases in the review process

Some relevant data were presented in the text without SDs, and
was therefore unusable. All our attempts to obtain this data from
the relevant authors were unsuccessful. It should be noted that one
of the review authors is the author of an included study (Cipriani
2013a). This author did not extract data from their trial.

Agreements and disagreements with other studies or
reviews

We are aware of other meta-analyses of comparisons of clozapine
combination with other anti-psychotic drugs versus placebo, but
we know of no other reviews comparing two different combination
strategies.

Unlike in the previous version of this review, we have extracted
the data from the trials were possible, and presented the analyses.
The previous version called for new, properly conducted RCTs
comparing different combination treatments. Two new studies
have been conducted since, and additional long-term data from
another have been published. However, sample sizes remain small.
Larger studies are still required to detect small effect sizes.

Recently, two important contributions in the field of schizophrenia
and clozapine treatment have been published (Samara 2016;
Stroup 2016). In a network meta-analysis including 40 blinded
RCTs with 5172 unique participants a pattern of superiority
for olanzapine, clozapine, and risperidone was seen in other
efficacy outcomes, but results were not consistent and effect sizes
were usually small (primary outcome was efficacy as measured
by overall change in symptoms of schizophrenia; secondary
outcomes included change in positive and negative symptoms of
schizophrenia, categorical response to treatment, withdrawals for
any reason and for inefficacy of treatment, and important adverse

events) (Samara 2016). Therefore, the authors concluded that
insufficient evidence exists on which antipsychotic drug is more
efficacious for people with treatment-resistant schizophrenia, and
blinded RCTs - in contrast to unblinded, randomised effectiveness
studies - provide little evidence of the superiority of clozapine
compared with other second-generation antipsychotic drugs.
Network meta-analysis is very helpful in comparing the relative
effectiveness and acceptability of competing treatments (Cipriani
2013b), also in treatment guidelines (Leucht 2016; Rouse 2016).
However, several issues still need to be addressed when conducting
a network meta-analysis for the results to be valid and correctly
interpreted, especially in mental health (Mavridis 2015).

Slightly different results were found in the second paper, where
the authors compared the effectiveness of initiating treatment with
either clozapine or a standard antipsychotic drug among adults
with evidence of treatment-resistant schizophrenia in routine
clinical practice (Stroup 2016). US national Medicaid data from
2001 to 2009 were used to examine treatment outcomes in a
cohort of people with schizophrenia and evidence of treatment
resistance that initiated clozapine (n = 3123) or a standard
antipsychotic drug (n = 3123). The primary outcome was hospital
admission for a mental disorder, while secondary outcomes
included discontinuation of the index antipsychotic drug, use of
an additional antipsychotic drug, incidence of serious medical
conditions, and mortality. Initiation of clozapine was associated
with a significantly decreased rate of psychiatric hospital admission
(hazard ratio (HR) 0.78, 95% CI 0.69 to 0.88), index antipsychotic
discontinuation (HR 0.60, 95% CI 0.55 to 0.65), and use of an
additional antipsychotic drug (HR 0.76, 95% Cl 0.70 to 0.82).
By contrast, clozapine was associated with a non statistically
significant increase of incidence of diabetes mellitus (HR 1.63, 95%
C10.98 to 2.70), hyperlipidaemia (HR 1.40, 95% CI 1.09 to 1.78), and
intestinal obstruction (HR 2.50, 95% CI 0.97 to 6.44). According to
this study, in adults with schizophrenia and evidence of treatment
resistance, initiating clozapine compared with initiating a standard
antipsychotic drug was associated with greater effectiveness on
several important outcomes, so increasing the judicious use of
clozapine should be warranted (together with vigilance to prevent
and detect serious medical adverse effects).

AUTHORS' CONCLUSIONS

Implications for practice
1. For people with schizophrenia

There is some low quality evidence that certain combination
strategies are superior to others for particular outcomes.
Aripiprazole may produce fewer adverse effects than haloperidol as
an add-on treatment. Amisulpride and ziprasidone may produce a
better short-term clinical response in terms of global and mental
state scores than quetiapine. Risperidone may be superior to
sulpiride in reducing delusions and hallucinations, and superior
to ziprasidone in ameliorating low mood, but all this evidence is
inconclusive. Therefore, it is not possible to show one combination
strategy as superior to all the others. In addition, no study
measured quality of life, an outcome of utmost importance to
people with treatment-resistant schizophrenia.

2. For clinicians

There is no high quality evidence for the superiority of one
combination strategy. What exists is low quality evidence from
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single randomised controlled trials for the benefit of one add-on
therapy over another for certain outcomes. Clinicians will continue
to need to use their judgement when choosing add-on therapy,
interpreting the results of the analyses in this review in light of the
individual person and with caution.

3. For policy makers/managers

The evidence is too weak to allow any recommendations for
policy makers. In addition, no study measured service utilisation or
economic outcomes.

Implications for research

1. General: properly conducted and adequately powered
randomised controlled trials are required to determine the
efficacy and tolerability of combination treatment in people
without a partial response to clozapine. Trialists should seek to

measure patient-important outcomes such as quality of life, as
well as measures of clinical response and adverse effects.

2. We have included a table with the details of a suggested study
design that, if implemented, would have a low risk of bias and
provide data on outcomes of interest to the patient, the clinician,
and the policy makers (Table 1).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Cipriani 2013a

Methods Allocation: randomised (using centralised randomisation procedure), allocation concealed.

Blinding: open-label (participants and clinicians not blind to treatment, assessors for rating scales
blind).

Duration: 52 weeks.
Design: multicentre, naturalistic, parallel.
Setting: inpatients and outpatients.

Country: Italy.

Participants Diagnosis: schizophrenia (DSM-1V).
N =106.
Age: mean 41.5 years in haloperidol group, 40.3 years in aripiprazole group.
Sex: 32% female in haloperidol group, 37% female in aripiprazole group.

History: partial response to clozapine after at least 6 months of treatment stable dose, mean disease
duration 18 years in haloperidol group, 14 years in aripiprazole group.

Interventions 1. Clozapine + haloperidol: clozapine mean baseline dose =413 mg/day (SD 157) and haloperidol mean
baseline dose =2.1 mg/day (SD 1.3). N =53.
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Cipriani 2013a (Continued)

2. Clozapine + aripiprazole: clozapine mean baseline dose = 418 mg/day (SD 141) and aripiprazole
mean baseline dose = 8.7 mg/day (SD 3.9). N =53.

Outcomes Mental state: change in BPRS score from baseline.
Leaving the study early.
Adverse effects: change in LUNSERS score from baseline.
Notes Underpowered: target sample size 216, total recruited 106.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Participants randomised (quote) "using a computer generated random num-
tion (selection bias) ber program."
Allocation concealment Low risk Quote: "Arandomisation procedure by telephone was used to keep treatment
(selection bias) allocation concealed."
Blinding of participants High risk Quote: "...the patients and clinicians were not blind to pharmacological treat-
and personnel (perfor- ments."
mance bias)
All outcomes
Blinding of outcome as- Low risk Quote: "...all outcome assessments based on rating scales were performed by
sessment (detection bias) trained assessors masked to the allocated treatment."
All outcomes
Incomplete outcome data  Low risk All randomised participants who received at least 1 dose of investigation drugs
(attrition bias) were included in the intention-to-treat analysis of the primary outcome (leav-
All outcomes ing the study early). Only 1 patient was not included in the analysis of the BPRS
and LUNSERS continuous outcomes due to missing data.
Selective reporting (re- Low risk All outcomes expected and specified in the protocol were reported.
porting bias)
Other bias Low risk We found no other bias.
Geng 2007
Methods Allocation: unclear.

Blindness: unclear.

Duration: 8 weeks.

Design: multicentre, parallel.

Setting: inpatients and outpatients.

Participants

Diagnosis: schizophrenia (DSM-1V).

N =56.

Age: mean 37.29 years in amisulpride group, mean "7.30" in quetiapine group, likely misreported as no
significant difference between groups.
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Geng 2007 (Continued)

Sex: 55.6% female in amisulpride group, 60.9% female in quetiapine group.

History: partial response to clozapine after 12 weeks' treatment at stable dose, demonstrated by BPRS
total > 45.

Interventions

1. Clozapine plus amisulpride: clozapine mean baseline dose 550 mg/day (SD 127.09) and amisulpride
mean baseline dose 437.03 mg/day (SD 104.32). N = 27.

2. Clozapine plus quetiapine: clozapine mean baseline dose 536.95 mg/day (SD 125.42) and quetiapine
mean baseline dose 595.65 mg/day (SD 125.21). N = 23.

Outcomes Clinical response: global state (CGl), mental state (BPRS, SAPS, SANS).
Leaving the study early.
Unable to use:
Extrapyramidal adverse effect: UKU, SAS (no mean endpoint scores).
Notes Baseline characteristics reported after participants left early.
8-week rating scale scores estimated from graph by two review authors (SB and SD) calculated from t
score of difference in means.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "patients were randomly assigned...". Probably done.
tion (selection bias)
Allocation concealment Unclear risk Allocation concealment was not mentioned.
(selection bias)
Blinding of participants Unclear risk No information on blindness of participants given.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Outcome assessor blinded. Quote: "The first author, who was the rater re-
sessment (detection bias) mained blind throughout the study."
All outcomes
Incomplete outcome data  Unclear risk 5 participants in the quetiapine group dropped out and 1 participant in the
(attrition bias) amisulpride group was missed at follow-up at 2 weeks. These 6 participants
All outcomes were excluded from the analysis and from the reporting of baseline character-
istics. There was no significant difference between groups, but this does not
confirm the absence of bias, especially because this was a small study (N = 56).
Moreover, reasons for incomplete data were not balanced between groups.
Selective reporting (re- High risk No protocol available, no SDs given for various scales (BPRS, SAPS, SANS, CGI).
porting bias)
Other bias Unclear risk We could not rule out the potential for other bias.
Kong 2001
Methods Allocation: unclear.
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Kong 2001 (Continued)

Blindness: unclear.
Duration: 8 weeks.
Design: multicentre.

Setting: inpatients.

Participants

Diagnosis: schizophrenia (CCMD-2-R)*.
N =60.

Age: <42 years.

Sex: 38 male and 22 female.

History: partial response to clozapine, but criteria not clearly specified.

Interventions

1. Clozapine plus risperidone: clozapine mean dose 400 mg/day and risperidone mean dose 4 mg/day
to 6 mg/day. SDs not provided. N = 30.

2. Clozapine plus sulpiride: clozapine mean dose 500 mg/day and sulpiride mean dose 800 mg/day to
1200 mg/day. SDs not provided. N = 30.

Outcomes Clinically significant response: 20% to 50% reduction PANSS total.
Clinical response: mental state (PANSS total, PANSS positive, PANSS negative).
Adverse effects: weight gain, hypersalivation.
Leaving the study early.
Unable to use:
Adverse effects: TESS score.
Notes *Itis unclear whether patients with schizoaffective disorder were enrolled.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Insufficient information.
tion (selection bias)
Allocation concealment Unclear risk Insufficient information. Allocation done by hospital number so possibly not
(selection bias) concealed.
Blinding of participants Unclear risk Insufficient information.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Insufficient information.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No one left early.

(attrition bias)
All outcomes
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Kong 2001 (Continued)

Selective reporting (re- Unclear risk No protocol available.
porting bias)

Other bias Unclear risk We could not rule out the potential for other bias.

Kuwilsky 2010

Methods Allocation: randomised (by random number generator).
Blindness: open label.
Duration: 52 weeks.
Design: multicentre, naturalistic, parallel.
Setting: inpatients and outpatients.

Country: Germany.

Participants Diagnosis: schizophrenia or schizoaffective disorder (DSM-1V).
N =24.
Age: mean 31.8 years in risperidone group, 37.25 years in ziprasidone group.
Sex: 41.7% female in risperidone group, 41.7% female in ziprasidone group.

History: partial response to clozapine after at least 3 months with stable dose as demonstrated by
PANSS total score > 65.

Interventions 1. Clozapine plus risperidone: clozapine mean dose 437.5 mg/day (SD 140.4) and risperidone mean
dose 3.82 mg/day (SD 1.8). N=12.

2. Clozapine plus ziprasidone: clozapine mean dose 370.8 mg/day (SD 150.0) and ziprasidone mean
dose 134 mg/day (SD 34.4). N=12.

Outcomes Clinically significant response: 20% reduction PANSS.

Clinical response global state (CGI subscales, GAF), mental state (PANSS total, PANSS positive, PANSS
negative, PANS global psychopathology, SANS, HAMD).

Leaving the study early.

Adverse effects: EPS, CGI adverse effects.

Unable to use:

Global state: CGl and GAF (26 and 52 weeks) (no SDs reported).

Adverse effects: HAS (data from figure not extractable).

Notes Dichotomous outcomes available from text.

Baseline rating scores provided in table with SDs. 6-week, 26-week, and 52-week scores and SDs esti-
mated from graphs by 1 review author (SB).

Baseline and 6-week CGIl and GAF score provided in table with SDs. No SDs for 26-week or 52-week
scores.

Risk of bias
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Kuwilsky 2010 (continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "...the patients were randomized...using a random number generator."
tion (selection bias)

Allocation concealment Unclear risk Allocation concealment not mentioned.
(selection bias)

Blinding of participants High risk Quote: "open label"; "antipsychotics were applied in an open manner."
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk No mention of blinded assessors.
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk >50% of participants had dropped out by 52 weeks and there was no inten-
(attrition bias) tion-to-treat analysis.

All outcomes

Selective reporting (re- High risk The study protocol was available but not all of the study's prespecified (prima-
porting bias) ry and secondary) outcomes that were of interest in the review were reported

in the prespecified way. There were no SDs reported for some outcomes.

Other bias Unclear risk We could not rule out the potential for other bias.
Wen 2015
Methods Allocation: randomised (no detailed information).

Blindness: single blind.

Duration: 12 weeks.

Design: multicentre, parallel.
Setting: inpatients and outpatients.

Country: China.

Participants Diagnosis: schizophrenia (DSM-1V).
N=63.
Age: mean age 37.1 years.
Sex: 43% female.

History: treatment with clozapine for > 12 weeks at a dose > 400 mg with no improvement observed,
PANSS score = 80 and CGI-S = 4.

Interventions 1. Clozapine plus ziprasidone: clozapine mean baseline dose = 479 mg/day (SD 56.5), ziprasidone was
titrated from 80 mg/day up to 120 mg/day to 160 mg/day, 1 week after ziprasidone was added, the
dose of clozapine was reduced accordingly. N = 31.
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Wen 2015 (Continued)

2. Clozapine plus quetiapine: clozapine mean baseline dose = 481.3 mg/day (SD 51.7), quetiapine was
titrated from 200 mg/day up to 400 mg/day to 750 mg/day, 1 week after quetiapine was added, the
dose of clozapine was reduced accordingly. N = 32.

Outcomes Clinically significant response: > 50% reduction PANSS.
Clinical response: global state (CGI-S), mental state (PANSS total, PANSS positive, PANSS negative).

Adverse effects: rate, agitation, constipation, drowsiness, dry mouth, extrapyramidal adverse effects,
headache, insomnia, orthostatic hypotension, tachycardia, vertigo.

Leaving the study early.

Notes Chinese language.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Randomisation was performed, no detailed information provided.

tion (selection bias)

Allocation concealment Unclear risk No data.
(selection bias)

Blinding of participants Unclear risk Described as single blind.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk The participants were evaluated by 3 doctors who did not have knowledge
sessment (detection bias) about the treatment allocation.

All outcomes

Incomplete outcome data  Low risk 3 participants who dropped out were excluded from the analyses of global and
(attrition bias) mental state outcomes, but included in the analyses of adverse events. Since
All outcomes the attrition rate was < 5%, and reasons were balanced between groups, the

study was rated as low risk.

Selective reporting (re- Unclear risk No protocol available.
porting bias)

Other bias Unclear risk We could not rule out the potential for other bias.

General

n: number of participants

SD: standard deviation

Diagnostic tools

CCDM-2-R: Chinese Classification of Mental disorders
DSM-IV: Diagnostic and Statistical Manual of mental disorders, fourth edition
Global effects scales

CGl: Clinical Global Impression

CGI-S: Clinical Global Impression - Severity

GAF: Global assessment of functioning

Mental state scales

BPRS: Brief Psychiatric Rating Scale

HAMD: Hamilton Depression Scale

PANSS: Positive and Negative Syndrome Scale

SANS: Scale for the Assessment of Negative Symptoms
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SAPS: Scale for the Assessment of Positive Symptoms

Adverse effect scales

EPS: Extrapyramidal Symptoms Scale

HAS: Hillside Akathisia Scale

LUNSERS: Liverpool University Neuroleptic Side Effect Rating Scale
SAS: Simpson-Angus Extrapyramidal Symptoms Rating Scale
TESS: Treatment Emergent Symptom Scale

UKU: Udvalg for Kliniske Undersgelser Side Effect Rating Scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Angst 1971 Allocation: randomised.
Participants: people with schizophrenia and manic psychoses.

Intervention: no combination treatment - levomepromazine vs clozapine.

Anil 2009 Allocation: randomised, double-blind.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - risperidone + clozapine vs place-
bo + clozapine.

Anonymous 2009 Allocation: non-randomised (handbook written for the CUTLASS (Cost Utility of the Latest Antipsy-
chotic Drugs in Schizophrenia Study) trial).

Assion 2008 Allocation: randomised, double-blind.

Participants: people with treatment-resistant schizophrenia partially responsive or unresponsive
to clozapine.

Intervention: no active comparison with combination treatment - amisulpride + clozapine vs cloza-
pine + placebo.

Bao 1988 Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment resistant.

Barnes 2013 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia enrolled in 2 separate trials.

Intervention: no combination treatment - oral first-generation antipsychotic drug vs non-clozapine
second-generation antipsychotic drug or non-clozapine second-generation antipsychotic drug vs
clozapine.

Bender 1997 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - trimipramine vs perazine.

Bilder 2001 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - clozapine vs olanzapine vs risperidone vs haloperidol.

Bustillo 2009 Allocation: randomised.
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Reason for exclusion

Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - lamotrigine vs placebo.

Cao 2003

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - risperidone vs clozapine.

Chang 2008

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + aripiprazole vs cloza-
pine + placebo.

Cooper 2005

Allocation: non-randomised (population-based study).

Dai 2014

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no comparison with other clozapine combination treatment - clozapine + ziprasidone
vs ziprasidone + risperidone.

Daniel 1994

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - risperidone vs clozapine.

Dong 2007

Allocation: randomised.

Participants: people with first-episode of schizophrenia, not treatment-resistant.

Feifel 2009

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison to combination treatment - antipsychotic + oxytocin vs antipsy-
chotic + placebo (cross-over design).

Fleischhacker 2008a

Allocation: randomised.
Participants: people with schizophrenia and suboptimal efficacy/safety on clozapine.

Intervention: no comparison with combination treatment - clozapine + aripiprazole vs clozapine.

Fleischhacker 2008b

Allocation: randomised.
Participants: people with schizophrenia and suboptimal efficacy/safety on clozapine.

Intervention: no comparison with combination treatment - clozapine + aripiprazole vs clozapine.

Freudenreich 2009

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: placebo controlled trial - clozapine + risperidone vs clozapine + placebo.

Gerlach 1978

Allocation: randomised.
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Study Reason for exclusion

Participants: people with treatment-resistant schizophrenia.

Intervention: no clozapine combination treatment - haloperidol vs haloperidol + biperiden vs thior-
idazine vs clozapine.

Glick 2004 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no randomisation to combination treatments - clozapine vs olanzapine with uncon-
trolled use of concomitant psychotropic medications in both groups.

Goff 1996 Allocation: randomised.

Participants: people with schizophrenia receiving clozapine, not defined as treatment-resistant.

Goff 2009 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: placebo controlled trial - CX516 + clozapine vs placebo.

Gunduz-Bruce 2009 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + pimozide vs clozap-
ine + placebo.

Haro 2009 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no comparison with clozapine combination treatment - amisulpride + quetiapine vs
clozapine.

Hebrani 2008 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + topiramate vs cloza-
pine + placebo.

Henderson 2009 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + rosiglitazone vs
clozapine + placebo.

Honer 2006 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + risperidone vs cloza-
pine + placebo.

Honer 2007 Allocation: randomised.

Participants: people with treatment-resistant schizophrenia.
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Reason for exclusion

Intervention: no active comparison with combination treatment - clozapine + risperidone vs cloza-
pine + placebo.

Honigfeld 1989

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - non-responders to haloperidol assigned to clozapine vs
chlorpromazine.

Ji2005

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - chlorpromazine vs clozapine.

Josiassen 2003

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + risperidone vs cloza-
pine + placebo.

Klieser 1993

Allocation: non-randomised (quasi-experimental).

Kluge 2007

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment resistant.

Li 2004

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - loxapine vs clozapine.

Liu 2008

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no comparison with combination treatment - clozapine + fluphenazine decanoate vs
clozapine.

Ma 2007

Allocation: randomised, double-blind.
Participants: people with treatment-resistant schizophrenia.

Intervention: no comparison with combination treatment - aripiprazole + clozapine vs clozapine.

Marder 1998

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - haloperidol vs clozapine.

Meltzer 1999

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - risperidone vs clozapine.

Millar 2008

Allocation: randomised.
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Participants: people with treatment-resistant schizophrenia.

Intervention: no comparison with active combination treatment - clozapine + aripiprazole vs cloza-
pine + placebo.

Nair 1998 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - clozapine 100 mg vs clozapine 300 mg vs clozapine 600
mg.

NCT00628420 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - N-desmethylclozapine vs placebo.

NCT00649844 Allocation: randomised, double-blind.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - ziprasidone vs clozapine.

NCT00654576 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no drug combination treatment - antipsychotic vs antipsychotic + psychosocial inter-
vention.

NCT00753051 Allocation: randomised, double-blind.

Participants: people with treatment-resistant schizophrenia partially responsive or unresponsive
to clozapine.

Intervention: no comparison with drug combination treatment - haloperidol + clozapine vs electro-
convulsive therapy + clozapine.

Petit 1996 Allocation: randomised.

Participants: people with acute exacerbation of schizophrenia.

Pickar 1994 Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Potkin 1999 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + glycine vs clozapine +
placebo.

Potter 1989 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - chlorpromazine vs clozapine.

Qi 1990 Allocation: non-randomised (review).
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Remington 2009

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + tetrabenazine vs
clozapine + placebo.

Riera 2004a

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - aripiprazole vs another antipsychotic medication.

Riera 2004b

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - aripiprazole vs another antipsychotic medication.

Ruan 2008

Allocation: randomised.

Participants: people with schizophrenia and depression.

Shen 2004

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Shun 2000

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Sihloh 1997

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + sulpiride vs clozapine
+ placebo.

Small 2003

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Stryjer 2004

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Uzun 2006

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Volavka 2005

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - clozapine vs olanzapine vs risperidone vs haloperidol.

Wan 2007 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.
Intervention: no combination treatment - olanzapine vs clozapine.
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Wang 2002 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.
Intervention: no combination treatment - risperidone vs clozapine.
Welbel 1980 Allocation: non-randomised (review).
Xu 2008 Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.
Intervention: no comparison with combination treatment - clozapine + risperidone vs clozapine.
Xue 2014 Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Yagcioglu 2005

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + risperidone vs cloza-
pine + placebo.

Yang 1994

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Zhang 2008a

Allocation: randomised.
Participants: people with negative symptoms of schizophrenia.

Intervention: no combination treatment - clozapine + paroxetine vs clozapine.

Zhang 2008b

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no active comparison with combination treatment - clozapine + paroxetine vs clozap-
ine + placebo.

Zhang 2013

Allocation: randomised.

Participants: people with no use of antipsychotic medication 2 weeks prior to hospitalisation - not
taking clozapine.

Zheng 2007

Allocation: randomised.
Participants: people with treatment-resistant schizophrenia.

Intervention: no combination treatment - quetiapine vs clozapine.

Zhu 1999

Allocation: randomised.

Participants: people with schizophrenia but not defined as treatment-resistant.

Zhu 2002

Allocation: randomised.

Participants: people with treatment-resistant schizophrenia.
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Study Reason for exclusion

Intervention: no active comparison with combination treatment - clozapine + pipotiazine palmitate
vs clozapine + placebo.

DATA AND ANALYSES

Comparison 1. CLOZAPINE + ARIPIPRAZOLE versus CLOZAPINE + HALOPERIDOL

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Clinical response: mean score/ 1 Mean Difference (IV, Random,  Subtotals only

change in mental state: mean change 95% Cl)

in BPRS score from baseline (high =

good)

1.1 Medium term (12 weeks) 1 105 Mean Difference (IV, Random, -1.40[-5.59, 2.79]
95% Cl)

1.2 Medium term (24 weeks) 1 105 Mean Difference (IV, Random,  -0.70 [-4.81, 3.41]
95% Cl)

1.3 Long term (52 weeks) 1 105 Mean Difference (IV, Random, 0.90 [-4.38, 6.18]
95% Cl)

2 Adverse effects: other adverse ef- 1 Mean Difference (IV, Random,  Subtotals only

fects (general or specific): mean 95% Cl)

change in LUNSERS score from base-
line (high = poor)

2.1 Medium term (12 weeks) 1 105 Mean Difference (IV, Random, -4.9[-8.48,-1.32]
95% Cl)

2.2 Medium term (24 weeks) 1 105 Mean Difference (IV, Random, -4.9[-8.25,-1.55]
95% Cl)

2.3 Long term (52 weeks) 1 105 Mean Difference (IV, Random, -4.8[-9.79,0.19]
95% Cl)

3 Leaving the study early: accept- 1 Risk Ratio (M-H, Random, Subtotals only

ability of treatment - as measured by 95% Cl)

completion of trial

3.1 Medium term (12 weeks) 1 106 Risk Ratio (M-H, Random, 0.88[0.34,2.24]
95% Cl)
3.2 Medium term (24 weeks) 1 106 Risk Ratio (M-H, Random, 1.17[0.60, 2.28]
95% Cl)
3.3 Long term (52 weeks) 1 106 Risk Ratio (M-H, Random, 1.27[0.72,2.22]
95% Cl)
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Analysis 1.1. Comparison 1 CLOZAPINE + ARIPIPRAZOLE versus CLOZAPINE + HALOPERIDOL, Outcome 1
Clinical response: mean score/change in mental state: mean change in BPRS score from baseline (high = good).

Study or subgroup Arip (+CLO) Hal (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
1.1.1 Medium term (12 weeks)
Cipriani 2013a 53 -6 (10.9) 52 -4.6 (11) . 100% -1.4[-5.59,2.79]
Subtotal *** 53 52 ——e 100% -1.4[-5.59,2.79]
Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.51)
1.1.2 Medium term (24 weeks)
Cipriani 2013a 53 -8.8(10.7) 52 -8.1(10.8) ” 100% -0.7[-4.81,3.41]
Subtotal *** 53 52 ———— 100% -0.7[-4.81,3.41]
Heterogeneity: Not applicable
Test for overall effect: Z=0.33(P=0.74)
1.1.3 Long term (52 weeks)
Cipriani 2013a 53 7(14) 52 -7.9(13.6) . 100% 0.9[-4.38,6.18]
Subtotal *** 53 52 e — 100% 0.9[-4.38,6.18]
Heterogeneity: Not applicable
Test for overall effect: Z=0.33(P=0.74) ‘ ‘ ‘ ‘

Favours ARIP + CLO 5 25 0 25 5 Favours HAL + CLO

Analysis 1.2. Comparison 1 CLOZAPINE + ARIPIPRAZOLE versus CLOZAPINE + HALOPERIDOL, Outcome 2 Adverse
effects: other adverse effects (general or specific): mean change in LUNSERS score from baseline (high = poor).

Study or subgroup Arip (+ CLO) Hal (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.2.1 Medium term (12 weeks)
Cipriani 2013a 53 -7.2(9.4) 52 -2.3(9.3) —.— 100% -4.9[-8.48,-1.32]
Subtotal *** 53 52 el 100% -4.9[-8.48,-1.32]
Heterogeneity: Not applicable
Test for overall effect: Z=2.69(P=0.01)
1.2.2 Medium term (24 weeks)
Cipriani 2013a 53 -7.2(8.7) 52 -2.3(8.8) —.— 100% -4.9[-8.25,-1.55]
Subtotal *** 53 52 el 100% -4.9[-8.25,-1.55]
Heterogeneity: Not applicable
Test for overall effect: Z=2.87(P=0)
1.2.3 Long term (52 weeks)
Cipriani 2013a 53 -7(13.2) 52 -2.2(12.9) —.— 100% -4.8[-9.79,0.19]
Subtotal *** 53 52 ——ee 100% -4.8[-9.79,0.19]
Heterogeneity: Not applicable
Test for overall effect: Z=1.88(P=0.06)

-10 5 0 5 10 Favours HAL + CLO

Favours ARIP + CLO
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Analysis 1.3. Comparison 1 CLOZAPINE + ARIPIPRAZOLE versus CLOZAPINE + HALOPERIDOL,
Outcome 3 Leaving the study early: acceptability of treatment - as measured by completion of trial.

Study or subgroup Arip (+CLO) Hal (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.3.1 Medium term (12 weeks) ‘
Cipriani 2013a 7/53 8/53 —.— 100% 0.88[0.34,2.24]
Subtotal (95% Cl) 53 53 - 100% 0.88[0.34,2.24]
Total events: 7 (Arip (+ CLO)), 8 (Hal (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.28(P=0.78)
1.3.2 Medium term (24 weeks)
Cipriani 2013a 14/53 12/53 B 100% 117[06,2.28]
Subtotal (95% Cl) 53 53 <> 100% 1.17[0.6,2.28]
Total events: 14 (Arip (+ CLO)), 12 (Hal (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.45(P=0.65)
1.3.3 Long term (52 weeks)
Cipriani 2013a 19/53 15/53 B 100% 1.27[0.72,2.22]
Subtotal (95% Cl) 53 53 < 100% 1.27[0.72,2.22]
Total events: 19 (Arip (+ CLO)), 15 (Hal (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.83(P=0.41)
Favours ARIP + CLO ~ 0.005 0.1 1 10 200 Favours HAL + CLO
Comparison 2. CLOZAPINE + AMISULPRIDE versus CLOZAPINE + QUETIAPINE
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Clinical response: 1 mean score/change 1 Mean Difference (IV, Ran- Subtotals only
in global state: mean CGl score (high = dom, 95% Cl)
poor)
1.1 Short term (8 weeks) 1 50 Mean Difference (IV, Ran- -0.90 [-1.38,
dom, 95% Cl) -0.42]
2 Clinical response: 2a mean score/ 1 Mean Difference (IV, Ran- Subtotals only
change in mental state: mean BPRS score dom, 95% Cl)
(high = poor)
2.1 Short term (8 weeks) 1 50 Mean Difference (IV, Ran- -4.0 [-5.86, -2.14]
dom, 95% Cl)
3 Clinical response: 2b mean score/ 1 Mean Difference (IV, Ran- Subtotals only
change in mental state: mean SAPS score dom, 95% Cl)
(high = poor)
3.1 Short term (8 weeks) 1 50 Mean Difference (IV, Ran- -6.90 [-12.82,
dom, 95% Cl) -0.98]
Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 54

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4 Clinical response: 2c mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state: means SANS dom, 95% Cl)

score (high = poor)

4.1 Short term (8 weeks) 1 50 Mean Difference (IV, Ran- -5.20 [-7.14,
dom, 95% Cl) -3.26]

5 Leaving the study early: acceptability of 1 56 Risk Ratio (M-H, Fixed, 0.2[0.02, 1.60]

treatment - as measured by completion 95% Cl)

of trial

Analysis 2.1. Comparison 2 CLOZAPINE + AMISULPRIDE versus CLOZAPINE + QUETIAPINE,
Outcome 1 Clinical response: 1 mean score/change in global state: mean CGl score (high = poor).

Study or subgroup AMIS (+ CLO) QUET (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.1.1 Short term (8 weeks)
Geng 2007 27 2.6(0.8) 23 3.5(0.9) {—.— 100% -0.9[-1.38,-0.42]
Subtotal *** 27 23 ~l— 100% -0.9[-1.38,-0.42]
Heterogeneity: Not applicable

Test for overall effect: Z=3.68(P=0)

Favours AMIS + CLO -1 0.5 0 0.5 1 Favours QUET + CLO

Analysis 2.2. Comparison 2 CLOZAPINE + AMISULPRIDE versus CLOZAPINE + QUETIAPINE, Outcome
2 Clinical response: 2a mean score/change in mental state: mean BPRS score (high = poor).

Study or subgroup AMIS (+CLO) QUET (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl

2.2.1 Short term (8 weeks)
Geng 2007 2 434(38) 3 41409 4 B— 100% -4[-5.86,-2.14]

Subtotal *** 27 23 i 100% -4[-5.86,-2.14]
Heterogeneity: Not applicable
Test for overall effect: Z=4.22(P<0.0001)

Favours AMIS + CLO 5 25 0 2.5 5 Favours QUET + CLO

Analysis 2.3. Comparison 2 CLOZAPINE + AMISULPRIDE versus CLOZAPINE + QUETIAPINE, Outcome
3 Clinical response: 2b mean score/change in mental state: mean SAPS score (high = poor).

Study or subgroup AMIS (+ CLO) QUET (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.3.1 Short term (8 weeks) ‘
Geng 2007 27 54.2 (7.2) 23 61.1(12.9) . 100% -6.9(-12.82,-0.98]
Subtotal *** 27 23 " 100% -6.9[-12.82,-0.98]
Heterogeneity: Not applicable ‘

Favours AMIS + CLO  -100 -50 0 50 100 Favours QUET +CLO
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Study or subgroup AMIS (+ CLO) QUET (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for overall effect: Z=2.29(P=0.02)
-100 -50 0 50 100

Favours AMIS + CLO

Favours QUET + CLO

Analysis 2.4. Comparison 2 CLOZAPINE + AMISULPRIDE versus CLOZAPINE + QUETIAPINE, Outcome
4 Clinical response: 2c mean score/change in mental state: means SANS score (high = poor).

Study or subgroup AMIS (+ CLO) QUET (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.4.1 Short term (8 weeks)
Geng 2007 27 52.7 (4.5) 23 57.9(2.4) —.— 100% -5.2[-7.14,-3.26]
Subtotal *** 27 23 P 100% -5.2[-7.14,-3.26]
Heterogeneity: Not applicable
Test for overall effect: Z=5.25(P<0.0001)

FavoursAMIS+CLO ~ -10 -5 0 5 10 Favours QUET +CLO

Analysis 2.5. Comparison 2 CLOZAPINE + AMISULPRIDE versus CLOZAPINE + QUETIAPINE,
Outcome 5 Leaving the study early: acceptability of treatment - as measured by completion of trial.

Study or subgroup AMIS (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Geng 2007 1/28 5/28 e 100% 0.2[0.02,1.6]

Total (95% Cl) 28 28 —— 100% 0.2[0.02,1.6]

Total events: 1 (AMIS (+ CLO)), 5 (QUET (+ CLO))

Heterogeneity: Not applicable

Test for overall effect: Z=1.51(P=0.13)

Favours AMIS+CLO ~ 0.002 0.1 1 10 500 Favours QUET +CLO
Comparison 3. CLOZAPINE + RISPERIDONE versus CLOZAPINE + SULPIRIDE
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Clinical response: no clinically signif- 1 Risk Ratio (M-H, Random, Subtotals only

icant response in mental state: 20% to 95% Cl)

50% reduction in PANSS total score

1.1 Short term (8 weeks) 1 60 Risk Ratio (M-H, Random, 0.82[0.40, 1.68]
95% Cl)

2 Adverse effect: weight gain 1 Risk Ratio (M-H, Random, Subtotals only
95% Cl)

2.1 Short term (8 weeks) 1 60 Risk Ratio (M-H, Random, 0.4 [0.08, 1.90]

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3 Clinical response: 2a mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state: mean PANSS total dom, 95% Cl)

score at endpoint (high = poor)

3.1 Short term (8 weeks) 1 60 Mean Difference (IV, Ran- -2.28[-7.41,2.85]
dom, 95% Cl)

4 Clinical response: 2b. mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state (positive symp- dom, 95% Cl)

toms): mean PANSS positive score at end-

point (high = poor)

4.1 Short term (8 weeks) 1 60 Mean Difference (IV, Ran- -2.55[-4.64,
dom, 95% Cl) -0.46]

5 Clinical response: 2c. mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state (negative symp- dom, 95% Cl)

toms): mean PANSS negative score at

endpoint (high = poor)

5.1 Short term (8 weeks) 1 60 Mean Difference (IV, Ran- -0.54 [-3.19, 2.11]
dom, 95% Cl)

6 Adverse effects: specific adverse effects: 1 Risk Ratio (M-H, Random, Subtotals only

hypersalivation 95% Cl)

6.1 Short term (8 weeks) 1 60 Risk Ratio (M-H, Random, 0.33[0.04, 3.03]
95% Cl)

7 Leaving the study early: acceptability of 1 Risk Ratio (M-H, Random, Subtotals only

treatment - as measured by completion 95% Cl)

of trial

7.1 Short term (8 weeks) 1 60 Risk Ratio (M-H, Random, 0.0[0.0,0.0]

95% Cl)

Analysis 3.1. Comparison 3 CLOZAPINE + RISPERIDONE versus CLOZAPINE + SULPIRIDE, Outcome 1 Clinical
response: no clinically significant response in mental state: 20% to 50% reduction in PANSS total score.

Study or subgroup RIS (+ CLO) SUL (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

3.1.1 Short term (8 weeks) ‘

Kong 2001 9/30 11/30 B 100% 0.82(0.4,1.68]
Subtotal (95% Cl) 30 30 * 100% 0.82[0.4,1.68]
Total events: 9 (RIS (+ CLO)), 11 (SUL (+ CLO)) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.55(P=0.59) ‘

FavoursRIS+CLO 005 02 1 5 20 Favours SUL + CLO
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Analysis 3.2. Comparison 3 CLOZAPINE + RISPERIDONE versus
CLOZAPINE + SULPIRIDE, Outcome 2 Adverse effect: weight gain.

Study or subgroup RIS (+ CLO) SUL (+ CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
3.2.1 Short term (8 weeks)
Kong 2001 2/30 5/30 B 100% 0.4{0.08,1.9]
Subtotal (95% CI) 30 30 —~ 100% 0.4[0.08,1.9]
Total events: 2 (RIS (+ CLO)), 5 (SUL (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=1.15(P=0.25) ‘ ‘ ‘ ‘

FavoursRIS+CLO  0.01 0.1 1 10 100 Favours SUL +CLO

Analysis 3.3. Comparison 3 CLOZAPINE + RISPERIDONE versus CLOZAPINE + SULPIRIDE, Outcome 3
Clinical response: 2a mean score/change in mental state: mean PANSS total score at endpoint (high = poor).

Study or subgroup RIS (+ CLO) SUL (+CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
3.3.1 Short term (8 weeks)
Kong 2001 30 55.4(10.1) 30 57.7(10.2) —.—— 100% -2.28[-7.41,2.85]
Subtotal *** 30 30 —~—l 100% -2.28[-7.41,2.85]
Heterogeneity: Not applicable
Test for overall effect: Z=0.87(P=0.38)

Favours RIS + CLO 0 5 0 5 1o Favours SUL + CLO

Analysis 3.4. Comparison 3 CLOZAPINE + RISPERIDONE versus CLOZAPINE +
SULPIRIDE, Outcome 4 Clinical response: 2b. mean score/change in mental state
(positive symptoms): mean PANSS positive score at endpoint (high = poor).

Study or subgroup

RIS (+ CLO) SUL (+CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.4.1 Short term (8 weeks)
Kong 2001 30 11.6 (4.1) 30 14.1(4.2) . 100% -2.55[-4.64,-0.46)
Subtotal *** 30 30 L 2 100% -2.55[-4.64,-0.46]
Heterogeneity: Not applicable
Test for overall effect: Z=2.39(P=0.02)

FavoursRIS+CLO ~ -20 -10 0 10 20 Favours SUL+CLO

Analysis 3.5. Comparison 3 CLOZAPINE + RISPERIDONE versus CLOZAPINE +
SULPIRIDE, Outcome 5 Clinical response: 2c. mean score/change in mental state
(negative symptoms): mean PANSS negative score at endpoint (high = poor).

Study or subgroup RIS (+ CLO) SUL (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
3.5.1 Short term (8 weeks) ‘
Kong 2001 30 22.1(6.3) 30 22.6 (4) -.- 100% -0.54[-3.19,2.11]
Subtotal *** 30 30 ¢ 100% -0.54[-3.19,2.11]
FavoursRIS+CLO  -20 -10 0 10 20 Favours SUL +CLO
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Study or subgroup RIS (+ CLO) SUL (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Heterogeneity: Not applicable
Test for overall effect: Z=0.4(P=0.69)
FavoursRIS+CLO 20 -10 0 10 20 Favours SUL +CLO
Analysis 3.6. Comparison 3 CLOZAPINE + RISPERIDONE versus CLOZAPINE +
SULPIRIDE, Outcome 6 Adverse effects: specific adverse effects: hypersalivation.
Study or subgroup RIS (+ CLO) SUL (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
3.6.1 Short term (8 weeks)
Kong 2001 1/30 3/30 —.—— 100% 0.33[0.04,3.03]
Subtotal (95% CI) 30 30 —— 100% 0.33[0.04,3.03]
Total events: 1 (RIS (+ CLO)), 3 (SUL (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.98(P=0.33)
FavoursRIS+CLO  0.01 0.1 1 10 100 Favours SUL +CLO

Analysis 3.7. Comparison 3 CLOZAPINE + RISPERIDONE versus CLOZAPINE + SULPIRIDE, Outcome
7 Leaving the study early: acceptability of treatment - as measured by completion of trial.

Study or subgroup RIS (+ CLO) SUL (+ CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
3.7.1 Short term (8 weeks)
Kong 2001 0/30 0/30 Not estimable
Subtotal (95% ClI) 30 30 Not estimable
Total events: 0 (RIS (+ CLO)), 0 (SUL (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Not applicable

FavoursRIS+CLO  0.01 0.1 1 10 100 Favours SUL +CLO

Comparison 4. CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Clinical response: no clinically signif- 1 Risk Ratio (M-H, Fixed, 95%  Subtotals only

icant response in mental state: 20% re- Cl)

duction in PANSS total score

1.1 Short term (6 weeks) 1 24 Risk Ratio (M-H, Fixed, 95% 0.67[0.13, 3.30]
Cl)

1.2 Medium term (26 weeks) 1 24 Risk Ratio (M-H, Fixed, 95% 0.8[0.28,2.27]
cl

2 Clinical response: no clinically signif- 1 Risk Ratio (M-H, Random, Subtotals only

icant response in mental state (posi-

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

tive symptoms) 20% reduction in PANSS
positive subscore

2.1 Short term (6 weeks) 1 24 Risk Ratio (M-H, Random, 3.0[0.36,24.92]
95% Cl)

3 Clinical response: 1a mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change global state: mean CGl subscale dom, 95% Cl)

score (high = poor)

3.1 Severity of illness 1 22 Mean Difference (IV, Ran- 0.20[-0.32,0.72]
dom, 95% Cl)

3.2 Global improvement 1 22 Mean Difference (IV, Ran- -0.30[-0.82,0.22]
dom, 95% Cl)

3.3 Therapeutic efficacy 1 22 Mean Difference (IV, Ran- -0.30[-0.79,0.19]
dom, 95% Cl)

4 Clinical response: 1b mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change global state: mean GAF score dom, 95% Cl)

(high = good)

4.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- 0.0 [-7.84, 7.84]
dom, 95% Cl)

5 Clinical response: 2a. mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change mental state: mean HAMD score dom, 95% Cl)

(high = poor)

5.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -3.40[-6.71,
dom, 95% Cl) -0.09]

5.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- -0.70 [-5.35, 3.95]

dom, 95% Cl)

6 Clinical response: 2b mean score/ 1 Mean Difference (IV, Ran- Subtotals only
change mental state: mean PANSS total dom, 95% Cl)
score (high = poor)

6.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -3.10[-11.38,
dom, 95% Cl) 5.18]
6.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- 1.0[-7.91,9.91]

dom, 95% Cl)

7 Clinical response: 2c mean score/ 1 Mean Difference (IV, Ran- Subtotals only
change in mental state (positive symp- dom, 95% Cl)

toms) mean PANSS positive score (high

= poor)

7.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -0.20 [-1.84, 1.44]

dom, 95% Cl)

7.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- -0.20[-2.58,2.18]
dom, 95% Cl)
Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 60
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

8 Clinical response: 2d mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state (negative symp- dom, 95% Cl)

toms) mean PANSS negative score (high

= poor)

8.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -1.20 [-4.63, 2.23]
dom, 95% Cl)

8.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- 1.5[-2.66, 5.66]
dom, 95% Cl)

9 Clinical response: 2e mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state (negative symp- dom, 95% Cl)

toms) mean SANS score (high = poor)

9.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -4.0[-17.55, 9.55]
dom, 95% Cl)

9.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- 1.80[-14.31,
dom, 95% Cl) 17.91]

10 Clinical response: 2f mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in global state: mean PANSS dom, 95% Cl)

global psychopathology score (high =

poor)

10.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -1.60 [-6.60, 3.40]
dom, 95% Cl)

10.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- 0.0 [-5.83, 5.83]
dom, 95% Cl)

11 Adverse effects: specific adverse ef- 1 Mean Difference (IV, Ran- Subtotals only

fects: mean score/change in extrapyra- dom, 95% Cl)

midal adverse effects: mean EPS score

(high = poor)

11.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- 0.60[-0.67, 1.87]
dom, 95% Cl)

11.2 Medium term (26 weeks) 1 16 Mean Difference (IV, Ran- 0.30[-0.63, 1.23]
dom, 95% Cl)

12 Adverse effects: other adverse effects 1 Mean Difference (IV, Ran- Subtotals only

(general or specific): mean CGl adverse dom, 95% Cl)

effect scores (high = poor)

12.1 Short term (6 weeks) 1 22 Mean Difference (IV, Ran- -0.10[-0.53, 0.33]
dom, 95% Cl)

13 Leaving the study early: acceptability 1 Risk Ratio (M-H, Random, Subtotals only

of treatment - as measured by comple-
tion of trial

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

13.1 Short term (6 weeks) 1 24 Risk Ratio (M-H, Random, 1.0[0.07, 14.21]
95% Cl)

13.2 Medium term (26 weeks) 1 24 Risk Ratio (M-H, Random, 0.6[0.18,1.97]
95% Cl)

13.3 Long term (52 weeks) 1 24 Risk Ratio (M-H, Random, 1.6[0.73,3.49]
95% Cl)

Analysis 4.1. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome 1
Clinical response: no clinically significant response in mental state: 20% reduction in PANSS total score.

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.1.1 Short term (6 weeks)
Kuwilsky 2010 2/12 312 4 . 100% 0.67[0.13,3.3]
Subtotal (95% Cl) 12 12— — 100% 0.67[0.13,3.3]

Total events: 2 (RIS (+ CLO)), 3 (ZIP (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.5(P=0.62)

4.1.2 Medium term (26 weeks)

Kuwilsky 2010 4/12 5/12 —.'— 100% 0.8[0.28,2.27]

Subtotal (95% Cl) 12 12 ——e 100% 0.8[0.28,2.27]
Total events: 4 (RIS (+ CLO)), 5 (ZIP (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.42(P=0.68)
Test for subgroup differences: Chi*=0.03, df=1 (P=0.85), 1>=0%
Favours RIS + CLO 02 05 1 2 5 Favours ZIP + CLO

Analysis 4.2. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE +
ZIPRASIDONE, Outcome 2 Clinical response: no clinically significant response
in mental state (positive symptoms) 20% reduction in PANSS positive subscore.

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

4.2.1 Short term (6 weeks)
Kuwilsky 2010 3/12 12 B 100% 3(0.36,24.92]
Subtotal (95% Cl) 12 12 —— 100% 3[0.36,24.92]
Total events: 3 (RIS (+ CLO)), 1 (ZIP (+ CLO))
Heterogeneity: Not applicable

Test for overall effect: Z=1.02(P=0.31)

FavoursRIS+CLO 001 0.1 1 10 100 Favours ZIP + CLO
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Analysis 4.3. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome
3 Clinical response: 1a mean score/change global state: mean CGl subscale score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI

4.3.1 Severity of illness

Kuwilsky 2010 1 35006 11 33(0.7) —B— > 1w 02(032,0.72]

Subtotal *** 11 11 ————ee N 100% 0.2[-0.32,0.72]

Heterogeneity: Not applicable
Test for overall effect: Z=0.75(P=0.45)

4.3.2 Global improvement

Kuwilsky 2010 1 2106) 11 2407 —B—— 100% -031-0.82,0.22]

Subtotal *** 11 11 — 100% -0.3[-0.82,0.22]
Heterogeneity: Not applicable
Test for overall effect: Z=1.13(P=0.26)

4.3.3 Therapeutic efficacy

Kuwilsky 2010 1 1506) 11 1806) ¢——— 100% -031-0.79,0.19]
Subtotal *** 11 11 — 100% -0.3[-0.79,0.19]
Heterogeneity: Not applicable
Test for overall effect: Z=1.2(P=0.23)

FavoursRIS+CLO 05 0.25 0 0.25 0.5 Favours ZIP + CLO

Analysis 4.4. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE,
Outcome 4 Clinical response: 1b mean score/change global state: mean GAF score (high = good).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
4.4.1 Short term (6 weeks) ‘
. 4 ' 1)
Kuwilsky 2010 11 69.3 (10.1) 11 69.3(8.7) 4 . 14 100% 0[-7.84,7.84]

Subtotal *** 11 11 — 100% 0[-7.84,7.84]

Heterogeneity: Not applicable ‘

Test for overall effect: Not applicable ‘

FavoursRIS+CLO 05 -0.25 0 0.25 0.5 Favours ZIP + CLO

Analysis 4.5. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE,
Outcome 5 Clinical response: 2a. mean score/change mental state: mean HAMD score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.5.1 Short term (6 weeks)
Kuwilsky 2010 11 4(2.9) 11 7448 44— 100% -3.4[-6.71,-0.09]
Subtotal *** 11 11 I — 100% -3.4[-6.71,-0.09]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=2.01(P=0.04)

4.5.2 Medium term (26 weeks)

Kuwilsky 2010 9 52 (4) 7 5.9(5.2) H D 100% -0.7[-5.35,3.95]

Favours RIS + CLO 105 0 05 1 Favours ZIP + CLO
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Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Subtotal *** 9 7 I — 100% -0.7[-5.35,3.95]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.29(P=0.77) ‘

Favours RIS + CLO 1 05 0 05 1 Favours ZIP + CLO

Analysis 4.6. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome
6 Clinical response: 2b mean score/change mental state: mean PANSS total score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
4.6.1 Short term (6 weeks)
Kuwilsky 2010 11 51.5(7.7) 11 54.6 (11.7) —.'— 100% -3.1[-11.38,5.18]
Subtotal *** 11 11 el 100% -3.1[-11.38,5.18]

Heterogeneity: Not applicable
Test for overall effect: Z=0.73(P=0.46)

4.6.2 Medium term (26 weeks)

Kuwilsky 2010 9 52.5(7.9) 7 51.5(9.8) —.— 100% 1[-7.91,9.91]
Subtotal *** 9 7 ‘ 100% 1[-7.91,9.91]

Heterogeneity: Not applicable
Test for overall effect: Z=0.22(P=0.83)
Test for subgroup differences: Chi*=0.44, df=1 (P=0.51), 1>=0%

Favours RIS + CLO -20 -10 0 10 20 Favours ZIP + CLO

Analysis 4.7. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome 7 Clinical
response: 2c mean score/change in mental state (positive symptoms) mean PANSS positive score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
4.7.1 Short term (6 weeks) ‘
Kuwilsky 2010 11 9.9(1.7) 11 10.1(2.2) -.- 100% -0.2[-1.84,1.44]
Subtotal *** 11 11 ‘ 100% -0.2[-1.84,1.44]

Heterogeneity: Not applicable
Test for overall effect: Z=0.24(P=0.81)

4.7.2 Medium term (26 weeks)

Kuwilsky 2010 9 10.1(2.3) 7 10.3 (2.5) —.— 100% -0.2[-2.58,2.18]
Subtotal *** 9 7 B 100% -0.2[-2.58,2.18]
Heterogeneity: Not applicable
Test for overall effect: Z=0.16(P=0.87)
Test for subgroup differences: Chi*=0, df=1 (P=1), 1>=0%
Favours RIS + CLO -10 5 0 5 10 Favours ZIP + CLO
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Analysis 4.8. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome 8 Clinical
response: 2d mean score/change in mental state (negative symptoms) mean PANSS negative score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
4.8.1 Short term (6 weeks)
Kuwilsky 2010 11 139(40) 11 15140 = 100% -12[-4.63,2.23]
Subtotal *** 11 11 —~l— 100% -1.2[-4.63,2.23]

Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49)

4.8.2 Medium term (26 weeks)

Kuwilsky 2010 9 144(29) 7 129(5) = 100% 1.5(-2.66,5.66]
Subtotal *** 9 7 —~ 100% 1.5[-2.66,5.66]
Heterogeneity: Not applicable
Test for overall effect: Z=0.71(P=0.48)
Test for subgroup differences: Chi*=0.96, df=1 (P=0.33), 1>=0% ‘ ‘ ‘

FavoursRIS+CLO 10 5 0 5 10 Favours ZIP + CLO

Analysis 4.9. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome 9
Clinical response: 2e mean score/change in mental state (negative symptoms) mean SANS score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
4.9.1 Short term (6 weeks)
Kuwilsky 2010 11 30(14.2) 11 34(18) . 100% -4[-17.55,9.55]
Subtotal *** 11 11 e 100% -4[-17.55,9.55]
Heterogeneity: Not applicable
Test for overall effect: Z=0.58(P=0.56)
4.9.2 Medium term (26 weeks)
Kuwilsky 2010 9 36.5(12) 7 34.7(19) . 100% 1.8[-14.31,17.91]
Subtotal *** 9 7 ‘ 100% 1.8[-14.31,17.91]
Heterogeneity: Not applicable
Test for overall effect: Z=0.22(P=0.83)
Test for subgroup differences: Chi*=0.29, df=1 (P=0.59), 1>=0%

Favours RIS + CLO

-20

-10

10 20 Favours ZIP + CLO

Analysis 4.10. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome 10 Clinical
response: 2f mean score/change in global state: mean PANSS global psychopathology score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
4.10.1 Short term (6 weeks)
Kuwilsky 2010 11 28 (4.1) 11 29.6 (7.4) . 100% -1.6[-6.6,3.4]
Subtotal *** 11 11 e — 100% -1.6[-6.6,3.4]
Heterogeneity: Not applicable
Test for overall effect: Z=0.63(P=0.53)

Favours RIS + CLO 5 25 0 25 5 Favours ZIP + CLO
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Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
4.10.2 Medium term (26 weeks) ‘
Kuwilsky 2010 28 (5.9) 7 28 (5.9) . 100% 0[-5.83,5.83]

Subtotal *** 9 7 Q 100% 0[-5.83,5.83]

Heterogeneity: Not applicable ‘

w

Test for overall effect: Not applicable ‘

Favours RIS + CLO S5 25 0 25 5 Favours ZIP + CLO

Analysis 4.11. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE
+ ZIPRASIDONE, Outcome 11 Adverse effects: specific adverse effects: mean
score/change in extrapyramidal adverse effects: mean EPS score (high = poor).

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

4.11.1 Short term (6 weeks)

Kuwilsky 2010 11 1.7(1.9) 11 11(1) ——H 100% 0.6[-0.67,1.87]
Subtotal *** 11 11 ——————mmENENE 100% 0.6[-0.67,1.87]

Heterogeneity: Not applicable
Test for overall effect: Z=0.93(P=0.35)

4.11.2 Medium term (26 weeks)

Kuwilsky 2010 9 13(0.7) 7 1(11) ——H 100% 0.3[-0.63,1.23]
Subtotal *** 9 7 ———eeE—  100% 0.3[-0.63,1.23]

Heterogeneity: Not applicable
Test for overall effect: Z=0.63(P=0.53)

Favours RIS + CLO -1 0.5 0 0.5 1 Favours ZIP + CLO

Analysis 4.12. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE, Outcome 12
Adverse effects: other adverse effects (general or specific): mean CGI adverse effect scores (high = poor).

Study or subgroup RIS (+CLO) ZIP (+CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
4.12.1 Short term (6 weeks)
Kuwilsky 2010 11 1.9 (0.6) 11 2005 4 . 100% -0.1[-0.53,0.33]
Subtotal *** 11 11 e — 100% -0.1[-0.53,0.33]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.45(P=0.65)

FavoursRIS+CLO 05 -0.25 0 0.25 05 Favours ZIP + CLO

Analysis 4.13. Comparison 4 CLOZAPINE + RISPERIDONE versus CLOZAPINE + ZIPRASIDONE,
Outcome 13 Leaving the study early: acceptability of treatment - as measured by completion of trial.

Study or subgroup RIS (+ CLO) ZIP (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
4.13.1 Short term (6 weeks) ‘

FavoursRIS+CLO 05 0.7 1 15 2 Favours ZIP + CLO
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Study or subgroup RIS (+ CLO) ZIP (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Kuwilsky 2010 112 2 4 e 3 100% 1[0.07,14.21]

Subtotal (95% Cl) 12 12 100% 1[0.07,14.21]
Total events: 1 (RIS (+ CLO)), 1 (ZIP (+ CLO))
Heterogeneity: Not applicable

Test for overall effect: Not applicable

4.13.2 Medium term (26 weeks)
Kuwilsky 2010 3/12 52 i 100% 0.6[0.18,1.97]
Subtotal (95% Cl) 12 12 I— 100% 0.6[0.18,1.97]

Total events: 3 (RIS (+ CLO)), 5 (ZIP (+ CLO))

Heterogeneity: Not applicable
Test for overall effect: Z=0.84(P=0.4)

4.13.3 Long term (52 weeks)

Kuwilsky 2010 8/12 5/12 - B> 100% 1.6[0.73,3.49]

Subtotal (95% ClI) 12 12 100% 1.6[0.73,3.49]
Total events: 8 (RIS (+ CLO)), 5 (ZIP (+ CLO))

Heterogeneity: Not applicable
Test for overall effect: Z=1.18(P=0.24)
Test for subgroup differences: Chi*>=1.85, df=1 (P=0.4), I*=0%

FavoursRIS+CLO 05 0.7 1 15 2 Favours ZIP + CLO

Comparison 5. CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Clinical response: 1a. no clinically signif- 1 Risk Ratio (M-H, Random, Subtotals only

icant response in mental state: PANSS re- 95% Cl)

duction =50%

1.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.54[0.35, 0.81]
95% Cl)

2 Clinical response: 1b. no clinically sig- 1 Risk Ratio (M-H, Random, Subtotals only

nificant response in mental state: PANSS 95% Cl)

reduction =25%

2.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.65[0.38, 1.10]
95% Cl)

3 Clinical response: 1. mean score/change 1 Mean Difference (IV, Ran- Subtotals only

global state: mean CGI-S score (high = dom, 95% Cl)

poor)

3.1 Medium term (12 weeks) 1 60 Mean Difference (IV, Ran- -0.70 [-1.18,
dom, 95% Cl) -0.22]

4 Clinical response: 2a. mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change mental state: mean PANSS total dom, 95% Cl)

score (high = poor)

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 67
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.

= 3 Cochrane
st g Library

Better health.

Informed decisions.

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4.1 Medium term (12 weeks) 1 60 Mean Difference (IV, Ran- -12.30[-22.43,
dom, 95% Cl) -2.17]

5 Clinical response: 2b. mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state (positive symp- dom, 95% Cl)

toms): mean PANSS positive score (high =

poor)

5.1 Medium term (12 weeks) 1 60 Mean Difference (IV, Ran- -3.10[-5.52,
dom, 95% Cl) -0.68]

6 Clinical response: 2b. mean score/ 1 Mean Difference (IV, Ran- Subtotals only

change in mental state (negative symp- dom, 95% Cl)

toms): mean PANSS negative score (high

= poor)

6.1 Medium term (12 weeks) 1 60 Mean Difference (IV, Ran- 0.80[-1.99, 3.59]
dom, 95% Cl)

7 Adverse effects: specific adverse effects: 1 Risk Ratio (M-H, Random, Subtotals only

mean score/change in extrapyramidal ad- 95% Cl)

verse effects: reported extrapyramidal

adverse effects

7.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 2.06[0.41,10.47]
95% Cl)

8 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): overall adverse ef- 95% Cl)

fect rate

8.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.75[0.50, 1.13]
95% Cl)

9 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): agitation 95% Cl)

9.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 1.03[0.15, 6.88]
95% Cl)

10 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): constipation 95% Cl)

10.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.15[0.01, 2.74]
95% Cl)

11 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): drowsiness 95% Cl)

11.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.471[0.18,1.19]
95% Cl)

12 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): dry mouth

95% Cl)

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

12.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.17[0.02, 1.35]
95% Cl)

13 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): headache 95% Cl)

13.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 1.03[0.28,3.77]
95% Cl)

14 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): insomnia 95% Cl)

14.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.69[0.12, 3.84]
95% CI)

15 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): orthostatic hypoten- 95% Cl)

sion

15.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.21[0.01, 4.13]
95% Cl)

16 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): tachycardia 95% Cl)

16.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.69[0.12, 3.84]
95% CI)

17 Adverse effects: other adverse effects 1 Risk Ratio (M-H, Random, Subtotals only

(general or specific): vertigo 95% Cl)

17.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Random, 0.21[0.03, 1.67]
95% Cl)

18 Leaving the study early: acceptabili- 1 Risk Ratio (M-H, Fixed, Subtotals only

ty of treatment - as measured by comple- 95% Cl)

tion of trial

18.1 Medium term (12 weeks) 1 63 Risk Ratio (M-H, Fixed, 0.52[0.05, 5.41]
95% Cl)

Analysis 5.1. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE, Outcome
1 Clinical response: 1a. no clinically significant response in mental state: PANSS reduction = 50%.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.1.1 Medium term (12 weeks)
Wen 2015 14/31 27/32 —.— 100% 0.54[0.35,0.81]
Subtotal (95% CI) 31 32 —al— 100% 0.54[0.35,0.81]
Total events: 14 (ZIP (+ CLO)), 27 (QUET (+ CLO))
Heterogeneity: Not applicable

Favours ZIP + CLO 0507 1 15 2 Favours QUET + CLO
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Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Test for overall effect: Z=2.95(P=0)

Favours ZIP + CLO 0507 1 15 2 Favours QUET + CLO

Analysis 5.2. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE, Outcome
2 Clinical response: 1b. no clinically significant response in mental state: PANSS reduction = 25%.

Study or subgroup ZIP (+CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.2.1 Medium term (12 weeks) ‘

Wen 2015 12/31 19/32 100% 0.65[0.38,1.1]
Subtotal (95% Cl) 31 32 ‘* 100% 0.65[0.38,1.1]
Total events: 12 (ZIP (+CLO)), 19 (QUET (+CLO)) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=1.59(P=0.11) ‘

Favours ZIP+CLO  0.01 0.1 1 10 100 Favours QUET +CLO

Analysis 5.3. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 3 Clinical response: 1. mean score/change global state: mean CGI-S score (high = poor).

Study or subgroup ZIP (+ CLO) QUET (+CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
5.3.1 Medium term (12 weeks)
Wen 2015 30 2.9(0.9) 30 3.6(1) —.— 100% -0.7[-1.18,-0.22]
Subtotal *** 30 30 —al— 100% -0.7[-1.18,-0.22]
Heterogeneity: Not applicable
Test for overall effect: Z=2.85(P=0)

Favours ZIP + CLO 105 0 05 1 Favours QUET + CLO

Analysis 5.4. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE, Outcome
4 Clinical response: 2a. mean score/change mental state: mean PANSS total score (high = poor).

Study or subgroup ZIP (+CLO) QUET (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl

5.4.1 Medium term (12 weeks)

Wen 2015 30 69.4(194) 30 817006 4——— 100% -12.3[-22.43,2.17)
Subtotal *** 30 30 e 100% -12.3[-22.43,-2.17]
Heterogeneity: Not applicable

Test for overall effect: Z=2.38(P=0.02)

Favours ZIP + CLO -20 -10 0 10 20 Favours QUET + CLO
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Analysis 5.5. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE, Outcome 5 Clinical
response: 2b. mean score/change in mental state (positive symptoms): mean PANSS positive score (high = poor).

Study or subgroup ZIP (+CLO) QUET (+CLO) Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
5.5.1 Medium term (12 weeks)
Wen 2015 30 16242 30 193(53) i 100% 3.1[-5.52,-0.68]
Subtotal *** 30 30 —~l— 100% -3.1[-5.52,-0.68]
Heterogeneity: Not applicable
Test for overall effect: Z=2.51(P=0.01) ‘ ‘ ‘ ‘

Favours ZIP + CLO S5 25 0 2.5 5 Favours QUET + CLO

Analysis 5.6. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE, Outcome 6 Clinical
response: 2b. mean score/change in mental state (negative symptoms): mean PANSS negative score (high = poor).

Study or subgroup ZIP (+CLO) QUET (+CLO) Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

5.6.1 Medium term (12 weeks) ‘
Wen 2015 30 19.4(5.2) 30 18.6 (5.8) —_— 100% 0.8[-1.99,3.59]
Subtotal *** 30 30 ’ 100% 0.8[-1.99,3.59]
Heterogeneity: Not applicable

Test for overall effect: Z=0.56(P=0.57)

oy A
N
5
o

Favours ZIP + CLO 5 25 Favours QUET + CLO

Analysis 5.7. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE +
QUETIAPINE, Outcome 7 Adverse effects: specific adverse effects: mean score/
change in extrapyramidal adverse effects: reported extrapyramidal adverse effects.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.7.1 Medium term (12 weeks)
Wen 2015 4/31 2/32 ——.— 100% 2.06[0.41,10.47]

Subtotal (95% CI) 31 32 ——— 100% 2.06[0.41,10.47]
Total events: 4 (ZIP (+ CLO)), 2 (QUET (+ CLO))
Heterogeneity: Not applicable

Test for overall effect: Z=0.87(P=0.38)

Favours ZIP+CLO 001 0.1 1 10 100 Favours QUET +CLO

Analysis 5.8. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 8 Adverse effects: other adverse effects (general or specific): overall adverse effect rate.

Study or subgroup ZIP (+ CLO) QUET (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.8.1 Medium term (12 weeks) ‘

Wen 2015 16/31 2/32 B 100% 0.75[0.5,1.13]
Subtotal (95% Cl) 31 32 q 100% 0.75[0.5,1.13]
Total events: 16 (ZIP (+ CLO)), 22 (QUET (+ CLO)) ‘

Favours ZIP+CLO  0.01 0.1 1 10 100 Favours QUET + CLO
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Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.36(P=0.17)
Favours ZIP+CLO 0.01 0.1 1 10 100 Favours QUET +CLO

Analysis 5.9. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 9 Adverse effects: other adverse effects (general or specific): agitation.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.9.1 Medium term (12 weeks) ‘

Wen 2015 2/31 2/32 —.— 100% 1.03[0.15,6.88]
Subtotal (95% CI) 31 32 ‘ 100% 1.03[0.15,6.88]
Total events: 2 (ZIP (+ CLO)), 2 (QUET (+ CLO)) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.03(P=0.97) ‘

Favours ZIP+CLO  0.01 0.1 1 10 100 Favours QUET +CLO

Analysis 5.10. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 10 Adverse effects: other adverse effects (general or specific): constipation.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.10.1 Medium term (12 weeks)
Wen 2015 0/31 3/32 H—— 100% 0.15[0.01,2.74]
Subtotal (95% CI) 31 32 e — 100% 0.15[0.01,2.74]
Total events: 0 (ZIP (+ CLO)), 3 (QUET (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=1.28(P=0.2)

Favours ZIP+CLO 001 0.1 1 10 100 Favours QUET +CLO

Analysis 5.11. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 11 Adverse effects: other adverse effects (general or specific): drowsiness.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.11.1 Medium term (12 weeks)
Wen 2015 5/31 11/32 B 100% 047(0.18,1.19]
Subtotal (95% Cl) 31 32 P 100% 0.47[0.18,1.19]
Total events: 5 (ZIP (+ CLO)), 11 (QUET (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=1.59(P=0.11)

Favours ZIP+CLO  0.01 0.1 1 10 100 Favours QUET + CLO
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Analysis 5.12. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 12 Adverse effects: other adverse effects (general or specific): dry mouth.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

5.12.1 Medium term (12 weeks)
Wen 2015 1/31 o2 —F— 100% 0.17(0.02,1.35]
Subtotal (95% Cl) 31 32 e 100% 0.17[0.02,1.35]
Total events: 1 (ZIP (+ CLO)), 6 (QUET (+ CLO))
Heterogeneity: Not applicable

Test for overall effect: Z=1.68(P=0.09)

Favours ZIP+CLO 001 0.1 1 10 100 Favours QUET +CLO

Analysis 5.13. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 13 Adverse effects: other adverse effects (general or specific): headache.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.13.1 Medium term (12 weeks) ‘
Wen 2015 4/31 4/32 100% 1.03[0.28,3.77]

Subtotal (95% CI) 31 32 ‘ 100% 1.03[0.28,3.77]
1

Total events: 4 (ZIP (+ CLO)), 4 (QUET (+ CLO))
Heterogeneity: Not applicable
Test for overall effect: Z=0.05(P=0.96)

Favours ZIP+CLO 001 0.1 10 100 Favours QUET +CLO

Analysis 5.14. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 14 Adverse effects: other adverse effects (general or specific): insomnia.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.14.1 Medium term (12 weeks) ‘

Wen 2015 2/31 3/32 —.— 100% 0.69[0.12,3.84]

Subtotal (95% Cl) 31 32 ¢ 100% 0.69[0.12,3.84]

Total events: 2 (ZIP (+ CLO)), 3 (QUET (+ CLO)) \

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.43(P=0.67) ‘
1

10 100 Favours QUET +CLO

FavoursZIP+CLO 001 0.1

Analysis 5.15. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 15 Adverse effects: other adverse effects (general or specific): orthostatic hypotension.

Study or subgroup ZIP (+ CLO) QUET (+ CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
5.15.1 Medium term (12 weeks)
Wen 2015 0/31 2/32 E 100% 021(0.01,4.13]
Subtotal (95% CI) 31 32 ‘— 100% 0.21[0.01,4.13]
Favours ZIP+CLO 0.01 0.1 1 10 100 Favours QUET +CLO
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Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total events: 0 (ZIP (+ CLO)), 2 (QUET (+ CLO))

Heterogeneity: Not applicable
Test for overall effect: Z=1.03(P=0.3)

Favours ZIP+CLO 0.01 0.1 1 10 100 Favours QUET +CLO

Analysis 5.16. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 16 Adverse effects: other adverse effects (general or specific): tachycardia.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.16.1 Medium term (12 weeks) ‘

Wen 2015 2/31 3/32 —.— 100% 0.69[0.12,3.84]
Subtotal (95% CI) 31 32 ¢ 100% 0.69[0.12,3.84]

Total events: 2 (ZIP (+ CLO)), 3 (QUET (+ CLO))

Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.43(P=0.67) ‘
1

10 100 Favours QUET +CLO

Favours ZIP+CLO 0.01 0.1

Analysis 5.17. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE,
Outcome 17 Adverse effects: other adverse effects (general or specific): vertigo.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.17.1 Medium term (12 weeks)
Wen 2015 1/31 5/32 —.—— 100% 0.21[0.03,1.67]
Subtotal (95% CI) 31 32 e 100% 0.21[0.03,1.67]
Total events: 1 (ZIP (+ CLO)), 5 (QUET (+ CLO))
Heterogeneity: Not applicable

Test for overall effect: Z=1.48(P=0.14)

Favours ZIP+CLO 001 0.1 1 10 100 Favours QUET +CLO

Analysis 5.18. Comparison 5 CLOZAPINE + ZIPRASIDONE versus CLOZAPINE + QUETIAPINE, Outcome
18 Leaving the study early: acceptability of treatment - as measured by completion of trial.

Study or subgroup ZIP (+ CLO) QUET (+CLO) Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

5.18.1 Medium term (12 weeks)
Wen 2015 1/31 2/32 B 100% 0.52(0.05,5.41]
Subtotal (95% Cl) 31 32 e 100% 0.52[0.05,5.41]
Total events: 1 (ZIP (+ CLO)), 2 (QUET (+ CLO))
Heterogeneity: Not applicable

Test for overall effect: Z=0.55(P=0.58)

Favours ZIP+CLO 0.01 0.1 1 10 100 Favours QUET +CLO
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ADDITIONAL TABLES

Table 1. Suggested design of study

Methods Allocation: proper randomisation (e.g. by computer-generated number sequence) and adequate
allocation concealment (e.g. by central randomisation by a third party).
Blinding: ideally double blind, but pragmatically blinding the participant and the outcome assessor
is adequate.
Setting: inpatients and outpatients.
Duration: short-term primary outcome (at 12 weeks), and then medium- to long-term follow-up (up
to 52 week).

Participants Diagnosis: treatment-resistant schizophrenia, defined by persistent positive symptoms despite at

least 6 months of treatment with clozapine = 400 mg/day.
N =200.
Sex: men and women.

Age: > 18 years.

Interventions

1. Clozapine plus risperidone (or paliperidone).

2. Clozapine plus aripiprazole (or amisulpride).

Outcomes

Measure of clinical response to include both dichotomous measures of global (e.g. CGl score) and
mental state (e.g. BPRS score).

Adverse effects to include weight gain, extrapyramidal symptoms, haematological problems, and
hypersalivation.

Acceptability assessed by leaving the study early.
Service utilisation (e.g. hospital admission).

Quality of life/satisfaction measure.

Notes

The study should be funded by an independent funding body, such as the National Institute for
Health Research or Wellcome Trust.

BPRS: Brief Psychiatric Rating Scale; CGI: Clinical Global Impression; n: number of participants.

APPENDICES

Appendix 1. Methods section of original version (2010)

Criteria for considering studies for this review

Types of studies

We included all relevant randomised controlled trials. We included trials described as 'double-blind' if it was implied that the study was
randomised. Forexample, if the demographic details of the participants in each group were similar. We excluded quasi-randomised studies,
such as those allocating by using alternate days of the week.

Types of participants

We included people of both sexes, aged 18 years or more, with a diagnosis of treatment-resistant schizophrenia or related disorders (e.g.
schizoaffective disorder, schizophreniform disorder), however diagnosed. There is no clear evidence that the schizophrenia-like psychoses
are caused by fundamentally different disease processes or require different treatment approaches (Carpenter 1994).
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Types of interventions

1. Clozapine plus another antipsychotic drug.
2. Clozapine plus a different other antipsychotic drug.

Any dose and means of administration was acceptable.

Types of outcome measures
Primary outcomes

We divided outcomes into short term (less than three months) medium term (three to 12 months), and long term (over one year).

The primary measure of efficacy was clinical improvement on psychotic symptoms, measured either as a dichotomous outcome
(proportions of participants with treatment response as defined by each of the studies), or as a continuous outcome (reported either as
endpoint score or change from baseline to endpoint).

1. Clinical response.

1.1. No clinically significant response in global state (dichotomous outcome) - as defined by each of the studies.

1.2. Mean score/change in global state (continuous outcome).

1.3. No clinically significant response on positive symptoms (dichotomous outcome) - as defined by each of the studies.
1.4. Mean score/change in positive symptoms (continuous outcome).

1.5. No clinically significant response on negative symptoms (dichotomous outcome) - as defined by each of the studies.
1.6. Mean score/change in negative symptoms (continuous outcome).

1.7. Use of additional medication (other than anticholinergic drugs) for psychiatric symptoms.

Secondary outcomes

1. Death: suicide or any causes.

2. Leaving the study early (acceptability of treatment), as measured by completion of trial.
3. Extrapyramidal adverse effects.

3.1. Incidence of use of antiparkinson drugs (i.e. anticholinergic drugs).

3.2. Clinically significant extrapyramidal adverse effects - as defined by each of the studies.
3.3. Mean score/change in extrapyramidal adverse effects.

4. Blood adverse affects.

4.1. Blood dyscrasias such as agranulocytosis.

5. Other adverse effects, general and specific.

5.1. Hypersalivation.

5.2. Weight gain.

5.3. Other adverse effects.

6. Service utilisation outcomes.

6.1. Hospital admission.

6.2. Days in hospital.

7. Economic outcomes.

8. Quality of life/satisfaction with care for either recipients of care or carers.

8.1. Significant change in quality of life/satisfaction - as defined by each of the studies.
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8.2. Mean score/change in quality of life/satisfaction.

Data collection and analysis
Selection of studies

Material downloaded from electronic sources included details of author, institution, or journal of publication. Two review authors (MB
and AC) independently inspected all reports of identified studies. We resolved any disagreement by consensus; however, where doubt
remained, we acquired the full article. Two review authors (MB and AC) independently decided whether these then met the review
criteria. There was no blinding to the names of authors, institutions, and journal of publication. We resolved any further disagreements
by consensus with a third review author (CB) and if disagreement could not be resolved by discussion, we sought further information and
added these trials to the list of those awaiting assessment.

Data extraction and management
1. Data extraction

Two review authors (MB and AC) independently extracted data and resolved disagreement by discussion with a third review author (CB).
When this was not possible, we sought further information from trial authors.

To facilitate comparison between trials, we converted variables (such as days in hospital) that could be reported in different metrics (mean
days per year, per week or per month) to a common metric (e.g. mean days per month).

When insufficient data were provided to identify the original group size (prior to dropouts), we contacted the authors. Where possible, we
converted continuous scores into dichotomous data.

2. Management

We extracted the data onto standard, simple forms. Where possible, data were entered into Review Manager 5 in such a way that the area
to the left of the 'line of no effect' indicated a 'favourable' outcome for clozapine.

3. Scale-derived data

Many rating scales are available to measure outcomes in mental health trials (Marshall 2000). These scales vary in quality and many are
poorly validated. It is generally accepted that measuring instruments should have the properties of reliability (the extent to which a test
effectively measures anything at all) and validity (the extent to which a test measures that which it is supposed to measure) (Rust 1989).
Before publication of an instrument, most scientific journals insist that its reliability and validity be demonstrated to the satisfaction of
referees. As a minimum standard, data were excluded from unpublished rating scales. In addition, the rating scale should be either: a self
report; or completed by an independent rater or relative. We presented rating scale data that were provided by the treating physician but
marked them with an (*) to indicate potential bias. More stringent standards for instruments may be set in future editions of this review.

Assessment of risk of bias in included studies

We used the latest version of the Cochrane 'Risk of bias' tool to assess the risk of bias in the included studies. This instrument consists of
six items. Two of the items assess the strength of the randomisation process in preventing selection bias in the assignment of participants
to interventions: adequacy of sequence generation and allocation concealment. The third item (blinding) assesses the influence of
performance bias on the study results. The fourth item assesses the likelihood of incomplete outcome data, which raises the possibility of
biasin effect estimates. The fifth item assesses selective reporting, the tendency to preferentially report statistically significant outcomes. It
requires a comparison of published data with trial protocols, when such are available. The sixth item refers to other sources of bias that are
relevantin certain circumstances, for example, in relation to trial design (methodological issues such as those related to cross-over designs
and early trial termination) or setting. Two review authors independently assessed trial quality in accordance with the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2008). Where inadequate details of allocation concealment and other characteristics of
trials were provided, we contacted the trial authors in order to obtain further information. If the raters disagreed, we made the final rating
by consensus with the involvement, if necessary, of another review author.

Measures of treatment effect
1. Binary data

When summation was appropriate with binary outcomes such as improved/not improved, we calculated the risk ratio (RR) statistic with
a 95% confidence interval (Cl) using a random-effects model. In addition, as a measure of efficiency, we estimated the number needed to
treat for an additional beneficial outcome (NNTB) or harmful outcome (NNTH) from the pooled totals. We calculated the NNTB/NNTH as
the inverse of the risk difference.

2. Continuous data
2.1. Summary statistic

For continuous outcomes, we estimated a mean difference (MD) with 95% Cl. This analysis was based on the random-effects model as
this takes into account any differences between studies even if there was no statistically significant heterogeneity. If standard deviations
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were not recorded, we asked authors to supply the data. In the absence of data from the authors, we used the mean standard deviation
from other studies (Furukawa 2006). Continuous data may be presented from different scales, rating the same outcome. In this event, we
presented all data without summation and inspected the general direction of effect.

2.2. Skewed data

Continuous data on clinical and social outcomes are often not normally distributed. To avoid the pitfall of applying parametric tests to
non-parametric data, we applied the following standards to all data before inclusion:

1. standard deviations and means reported in the paper or obtainable from the authors;

2. when a scale starts from the finite number zero, the standard deviation, when multiplied by two, is less than the mean (as otherwise
the mean is unlikely to be an appropriate measure of the centre of the distribution (Altman 1996);

3. ifascale starts from a positive value (such as Positive and Negative Syndrome Scale (PANSS) which can have values from 30 to 210) the
calculation described above was modified to take the scale starting point into account. In these cases skew was presented if 2SD > (S
- Smin), where S is the mean score and Spip, is the minimum score.

Endpoint scores on scales often have a finite start and end point and these rules can be applied to them. When continuous data are
presented on a scale which includes a possibility of negative values (such as change on a scale), it is difficult to tell whether data are non-
normally distributed (skewed) or not. We presented skewed data in the 'Other data' tables rather than included in the analysis.

2.3. Endpoint versus change data

For change data (endpoint minus baseline), the situation is even more problematic. In the absence of individual participant data it is
impossible to know if data are skewed, though this is likely. According to a previous published review of the Cochrane Schizophrenia Group
(Duggan 2005), we presented change data in order to summarise available information. In doing this, it was assumed either that data were
not skewed or that the analyses could cope with the unknown degree of skew. Again, without individual participant data it is impossible to
test this assumption. Where both change and endpoint data were available for the same outcome category, we presented only endpoint
data. We acknowledge that by doing this, much of the published change data could have been excluded, but argue that endpoint data
is more clinically relevant and that if change data were to be presented along with endpoint data, it would be given undeserved equal
prominence. We contacted authors of studies that only reported change for endpoint figures.

Unit of analysis issues
1. Cluster trials

Studies increasingly employ 'cluster randomisation' (such as randomisation by clinician or practice) but analysis and pooling of clustered
data poses problems. Authors often fail to account for intraclass correlation in clustered studies, leading to a 'unit of analysis' error (Divine
1992), whereby P values are spuriously low, Cls unduly narrow and statistical significance overestimated. This causes type | errors (Bland
1997; Gulliford 1999).

Where clustering was not accounted for in primary studies, we presented the data in a table, with a (*) symbol to indicate the presence of
a probable unit of analysis error. In subsequent versions of this review, we will seek to contact first authors of studies to obtain intraclass
correlation coefficients of their clustered data and to adjust for this by using accepted methods (Gulliford 1999). When clustering was
incorporated into the analysis of primary studies, we presented these data as if from a non-cluster randomised study, but adjusted for the
clustering effect.

2. Cross-over trials

A major concern of cross-over trials is the carry-over effect. It occurs if an effect (e.g. pharmacological, physiological, or psychological)
of the treatment in the first phase is carried over to the second phase. As a consequence, on entry to the second phase the participants
can differ systematically from their initial state despite a washout phase. For the same reason, cross-over trials are not appropriate if the
condition of interest is unstable (Elbourne 2002). As both effects are very likely in schizophrenia, we intended to use data of the first phase
of cross-over studies.

3. Studies with multiple treatment groups

Where a study involved more than two treatment arms, if relevant, the additional treatment arms were presented in comparisons. Where
the additional treatment arms were not relevant, these data were not reproduced.

Dealing with missing data
1. Overall loss of credibility

At some degree of loss to follow-up data must lose credibility (Xia 2009). Since there is no evidence as to the degree of attrition which
makes a reasonable analysis of the data possible, we included all trials in the main analysis. If, for a given outcome, more than 50% of the
total numbers randomised were not accounted for, we did not present results as such data will be impossible to interpret with authority.
However, if more than 50% of those in one arm of a study were lost but the total loss was less than 50%, data were marked with a (*) to
indicate the result may be prone to bias.
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2. Missing data

When data were missing and the method of 'last observation carried forward' (LOCF) had been used to do an intention-to-treat analysis,
then we used the LOCF data with due consideration of the potential bias and uncertainty introduced. For studies that did not specify the
reasons for people leaving the study early (dropouts), we assumed that these people had no change in clinical outcome variables.

Assessment of heterogeneity

1. Clinical heterogeneity

We considered all the included studies within any comparison to judge clinical heterogeneity.

2. Statistical heterogeneity
2.1. Visualinspection

We visually inspected the graphs to investigate the possibility of statistical heterogeneity.

2.2. Employing the 12 statistic

We investigated heterogeneity between studies by the 12 statistic. This provides an estimate of the percentage of variability due to
heterogeneity rather than chance alone. Where the 12 estimate was 50% or greater, we interpreted this as indicating the presence of
significant heterogeneity (Higgins 2008). If inconsistency was high, data were not summated, but presented separately.

Assessment of reporting biases

Reporting biases arise when the dissemination of research findings is influenced by the nature and direction of results. We entered data
from all identified and selected trials into a funnel graph (trial effect against trial size) in an attempt to investigate the likelihood of overt
publication bias (Egger 1997).

Data synthesis

We employed a random-effects model for analyses throughout. We understand that there is no closed argument for preference for use of
fixed-effect or random-effects models. The random-effects method incorporates an assumption that the different studies are estimating
different, yet related, intervention effects. This does seem true to us and as a result significant between trial heterogeneity isimplemented
in the pooled estimate the random-effects model is usually more conservative in terms of statistical significance. The disadvantage of the
random-effects model is that it puts added weight onto the smaller of the studies - those trials that are most vulnerable to bias.

Subgroup analysis and investigation of heterogeneity
1. Subgroup analysis

No subgroup analysis was planned.

2. Investigation of heterogeneity

If data were clearly heterogeneous we checked that data were correctly extracted and entered and that we had made no unit of analysis
errors. If the high levels of heterogeneity remained, we did not undertake a meta-analysis at this point for if there is considerable variation
in results, and particularly if there is inconsistency in the direction of effect, it may be misleading to quote a mean value for the intervention
effect. We would have wanted to explore heterogeneity. We prespecified no characteristics of studies that may have been associated with
heterogeneity except quality of trial method. If no clear association could be shown by sorting studies by quality of methods, we performed
a random-effects meta-analysis. Should another characteristic of the studies be highlighted by the investigation of heterogeneity, perhaps
some clinical heterogeneity not hitherto predicted but plausible causes of heterogeneity, we discussed these post-hoc reasons and
analysed and presented the data. However, should the heterogeneity be substantially unaffected by use of random-effects meta-analysis
and no other reasons for the heterogeneity be clear, we presented the final data without a meta-analysis.

Sensitivity analysis

No sensitivity analysis was planned.

Appendix 2. Previous versions
Plain language summary

Schizophrenia is a severe mental illness affecting 1% of the population throughout the world. The symptoms of schizophrenia are
perceptions without cause (hallucinations), fixed false beliefs (delusions) with or without apathy, and slowing of movement or thought.
In most Western countries, people who do not respond to the majority of common antipsychotic medicines (called treatment-resistant
people) are tried on the atypical antipsychotic clozapine. If they do not respond to clozapine alone, then another antipsychotic medicine is
usually recommended. This review looks at clinical trials which compare the response to a second antipsychotic medicine in people who
are treatment resistant, and on clozapine.
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In the present review, we looked at 48 studies, only four fulfilled the criteria to be included, the total number of people randomised
was 246. Two studies lasted 52 weeks and the other two studies lasted eight weeks, and all compared different second antipsychotic
medicines with clozapine (aripiprazole versus haloperidol, risperidone versus sulpiride, risperidone versus ziprasidone, and amisulpride
versus quetiapine).

When specific symptoms of schizophrenia were studied, there was change for the better in all groups but no second antipsychotic was
significantly better than the one it was compared to. When looking at side effects, people taking sulpiride were slightly more likely to
have excessive salivation and weight gain than those taking risperidone. The people in the aripiprazole group showed an advantage in the
perception of side effects, when people on clozapine plus aripiprazole were compared to those on clozapine plus haloperidol.

These four trials contained small numbers of people and the results were often not well recorded. Although there is a suggestion that adding
a second antipsychotic medicine may improve general functioning and decrease the symptoms of schizophrenia, it is still not possible to
say which antipsychotic medicine would help the most. A large, longer and independent trial should be done on people who have not
responded completely to clozapine to find the most effective treatment.

(Plain language summary prepared for this review by Janey Antoniou of RETHINK, UK; www.rethink.org)

Appendix 3. Previous searches
Searchin 2008

Electronic searches

Cochrane Schizophrenia Group Trials Register

Search methods for identification of studies Electronic searches We searched the Cochrane Schizophrenia Group Trials Register (March
2008) using the phrase:

[((clozapin® or clozaril* or leponex* or denzapin* or zaponex*) in title, abstract and index fields in REFERENCE) OR ((clozapin* or clozaril*
or leponex* or denzapin* or zaponex*) in interventions field in STUDY]

This register is compiled by systematic searches of major databases, handsearches, and conference proceedings (see Cochrane
Schizophrenia Group module).

MEDLINE

MEDLINE search carried out independently by review authors in November 2008. The MEDLINE (OvidSP) search strategy is below.

# Searches Results Search type
1 clozapine.mp. and Clozapine/ 5550 Advanced
2 Schizophrenia/ and schizophrenia.mp 65799 Advanced
3 land2 2388 Advanced
4 limit 3 to clinical trial, all 462 Advanced

Searching other resources
1. Reference checking

We checked reference lists of all identified randomised controlled trials.

2. Handsearching

If we found any appropriate journals and conference proceedings relating to clozapine combination strategies for treatment-resistant
schizophrenia, we manually searched these periodicals.

3. Personal communication

We attempted to contact the corresponding author of each included study for information regarding supplemental data and unpublished
trials. We contacted a defined list of experts in the field and asked of their knowledge of other studies, published or unpublished, relevant
to the review article.
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4. Industry

We requested that pharmaceutical companies marketing investigational products provided relevant published and unpublished data.

Searchin 2011 and 2012
Electronic searches
1. Cochrane Schizophrenia Group Trials Register

We searched the Cochrane Schizophrenia Group Trials Register (January 2011 and 19 July 2012) using the phrase:

[((*clozapin® or *clozaril* or *leponex* or *denzapin* or *zaponex*) in title, abstract and index fields in REFERENCE) OR ((*clozapin* or
*clozaril* or *leponex* or *denzapin* or *zaponex*) in interventions field in STUDY]

This register is compiled by systematic searches of major databases, handsearches, and conference proceedings (see group module).

Searching other resources

1. Reference searching

We checked reference lists of all identified studies for further relevant studies.
2. Personal contact

When appropriate, the first author of each included papers was contacted and additional published and unpublished trials were requested.

WHAT'S NEW

Date Event Description

8 March 2017 New citation required but conclusions Results from update search incorporated into review. Additional
have not changed data does not change overall conclusions.

30 January 2016 New search has been performed Search update, inclusion of two further studies and additional

long-term data from one study, additional data extraction from
previous studies, analyses and text update.

HISTORY

Protocol first published: Issue 1, 2007
Review first published: Issue 3, 2009

Date Event Description

11 November 2009 Amended Contact details updated.

CONTRIBUTIONS OF AUTHORS

SB*: screened search results, retrieved papers against eligibility criteria, appraised quality of papers, extracted data from papers, wrote to
authors of papers for additional information, entered data into Review Manager 5, analysed data, interpreted data, and drafted the review.

UO™: collected data, designed search strategies, screened search results, screened and retrieved papers against eligibility criteria,
appraised quality of papers, wrote to authors of papers for additional information, entered data into Review Manager 5, analysed data,
interpreted data, and revised the manuscript.

MC: screened search results, retrieved papers against eligibility criteria, appraised quality of papers, extracted data from papers,
interpreted data, and revised the manuscript.

Clozapine combined with different antipsychotic drugs for treatment-resistant schizophrenia (Review) 81
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

AC: co-ordinated the update of the review, helped in designing search strategies and collecting supplemental data, analysed data,
interpreted review findings and provided a methodological and clinical perspective, and wrote the review.

* Equal contribution as authors for the 2015 search update.
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« Department of Medicine and Public Health, Section of Psychiatry and Clinical Psychology, University of Verona, Italy.
« Department of Applied Health and Behavioral Sciences, Section of Psychiatry, University of Pavia, Italy.

External sources

« No sources of support supplied
DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The structure of the review has changed since initial publication - in line with methodology changes for all Cochrane Reviews - for example,
inclusion of 'Summary of findings' tables. We have re-ordered and re-worded our outcomes but not changed the type of outcomes originally
listed as outcomes of interest.

INDEX TERMS

Medical Subject Headings (MeSH)

Amisulpride; Antipsychotic Agents [adverse effects] [*therapeutic use]; Aripiprazole [adverse effects] [therapeutic use]; Clozapine
[adverse effects] [*therapeutic use]; Dibenzothiazepines [therapeutic use]; Drug Resistance; Drug Therapy, Combination; Haloperidol
[adverse effects] [therapeutic use]; Piperazines [therapeutic use]; Quetiapine Fumarate; Randomized Controlled Trials as Topic;
Risperidone [therapeutic use]; Schizophrenia [*drugtherapy]; Sulpiride [adverse effects] [analogs & derivatives] [therapeutic use];
Thiazoles [therapeutic use]; Weight Gain

MeSH check words

Adult; Female; Humans; Male
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