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A B S T R A C T

Background

Schizophrenia oOen presents in adolescence, but current treatment guidelines are based largely on studies of adults with psychosis. Over
the past decade, the number of studies on treatment of adolescent-onset psychosis has increased. The current systematic review collates
and critiques evidence obtained on the use of various atypical antipsychotic medications for adolescents with psychosis.

Objectives

To investigate the eDects of atypical antipsychotic medications in adolescents with psychosis. We reviewed in separate analyses various
comparisons of atypical antipsychotic medications with placebo or a typical antipsychotic medication or another atypical antipsychotic
medication or the same atypical antipsychotic medication but at a lower dose.

Search methods

We searched the Cochrane Schizophrenia Group Register (October 2011), which is based on regular searches of BIOSIS, CENTRAL,
CINAHL, EMBASE, MEDLINE and PsycINFO. We inspected references of all identified studies and contacted study authors and relevant
pharmaceutical companies to ask for more information.

Selection criteria

We included all relevant randomised controlled trials (RCTs) that compared atypical antipsychotic medication with placebo or another
pharmacological intervention or with psychosocial interventions, standard psychiatric treatment or no intervention in children and young
people aged 13 to 18 years with a diagnosis of schizophrenia, schizoaDective disorder, acute and transient psychoses or unspecified
psychosis. We included studies published in English and in other languages that were available in standardised databases.

Data collection and analysis

Review authors AK and SSD selected the studies, rated the quality of the studies and performed data extraction. For dichotomous data,
we estimated risk ratios (RRs) with 95% confidence intervals (CIs) using a fixed-eDect model. When possible, for binary data presented in
the 'Summary of findings' table, we calculated illustrative comparative risks. We summated continuous data using the mean diDerence
(MD). Risk of bias was assessed for included studies.
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Main results

We included 13 RCTs, with a total of 1112 participants. We found no data on service utilisation, economic outcomes, behaviour or cognitive
response. Trials were classified into the following groups.

1. Atypical antipsychotics versus placebo
Only two studies compared one atypical antipsychotic medication with placebo. In one study, the number of non-responders treated with
olanzapine was not diDerent from the number treated with placebo (1 RCT, n = 107, RR 0.84, 95% CI 0.65 to 1.10); however, significantly more
(57% vs 32%) people leO the study early (1 RCT, n = 107, RR 0.56, 95% CI 0.36 to 0.87) from the placebo group compared with the olanzapine
group. With regard to adverse eDects, young people treated with aripiprazole had significantly lower serum cholesterol compared with
those given placebo (1 RCT, n = 302, RR 3.77, 95% CI 1.88 to 7.58).

2. Atypical antipsychotics versus typical antipsychotics
When the findings of all five trials comparing atypical antipsychotic medications with a typical antipsychotic medication were collated,
no diDerence in the mean end point Brief Psychiatric Rating Scale (BPRS) score was noted between the two arms (5 RCTs, n = 236, MD
-1.08, 95% CI -3.08 to 0.93). With regard to adverse eDects, the mean end point serum prolactin concentration was much higher than the
reference range for treatment with risperidone, olanzapine and molindone in one of the studies. However, fewer adolescents who were
receiving atypical antipsychotic medications leO the study because of adverse eDects (3 RCTs, n = 187, RR 0.65, 95% CI 0.36 to 1.15) or for
any reason (3 RCTs, n = 187, RR 0.62, 95% CI 0.39 to 0.97).

3. One atypical antipsychotic versus another atypical antipsychotic
The mean end point BPRS score was not significantly diDerent for people who received risperidone compared with those who received
olanzapine; however, the above data were highly skewed. Overall no diDerence was noted in the number of people leaving the studies
early because of any adverse eDects between each study arm in the three studies comparing olanzapine and risperidone (3 RCTs, n = 130,
RR 1.15, 95% CI 0.44 to 3.04). Specific adverse events were not reported uniformly across the six diDerent studies included in this section of
the review; therefore it was diDicult to do a head-to-head comparison of adverse events for diDerent atypical antipsychotic medications.

4. Lower-dose atypical antipsychotic versus standard/higher-dose atypical antipsychotic
Three studies reported comparisons of lower doses of the atypical antipsychotic medication with standard/higher doses of the same
medication. One study reported better symptom reduction with a standard dose of risperidone as compared with a low dose (1 RCT, n =
257, RR -8.00, 95% CI -13.75 to -2.25). In another study, no diDerence was reported in the number of participants not achieving remission
between the group receiving 10 mg/d and those who received 30 mg/d of aripiprazole (1 RCT, n = 196, RR 0.84, 95% CI 0.48 to 1.48). Similarly
in the other study, authors reported no statistically significant diDerence in clinical response between the two groups receiving lower-dose
(80 mg/d) and higher-dose (160 mg/d) ziprasidone, as reflected by the mean end point BPRS score (1 RCT, n = 17, MD -4.40, 95% CI -19.20
to 10.40).

Authors' conclusions

No convincing evidence suggests that atypical antipsychotic medications are superior to typical medications for the treatment of
adolescents with psychosis. However, atypical antipsychotic medications may be more acceptable to young people because fewer
symptomatic adverse eDects are seen in the short term. Little evidence is available to support the superiority of one atypical antipsychotic
medication over another, but side eDect profiles are diDerent for diDerent medications. Treatment with olanzapine, risperidone and
clozapine is oOen associated with weight gain. Aripiprazole is not associated with increased prolactin or with dyslipidaemia. Adolescents
may respond better to standard-dose as opposed to lower-dose risperidone, but for aripiprazole and ziprasidone, lower doses may be
equally eDective. Future trials should ensure uniform ways of reporting.

P L A I N   L A N G U A G E   S U M M A R Y

Atypical antipsychotic medications for adolescents with psychosis

Schizophrenia and other serious mental illnesses oOen begin in adolescence, and treatment of adolescents with psychosis usually involves
use of antipsychotic drugs. Newer drugs (atypical antipsychotics) are more popular than older ones (typical antipsychotics). However,
this determination is based on the generalisation of adult treatment to a younger age group, with evidence from studies on adults
generally guiding the treatment of adolescents.  Adolescents may respond diDerently to medication compared with adults. This review
looks at evidence derived from trials in which the participants are adolescents receiving atypical or typical antipsychotics or a placebo
(dummy treatment) and/or high or low doses of medication. A total of 13 trials consisting of 1112 people between 13 and 18 years of
age are included.  Most studies were short-term trials (completed within 12 weeks).  In the main, no convincing evidence shows that
newer drugs (atypical antipsychotics) are better than older ones (typical antipsychotics) in terms of their ability to treat the symptoms
of psychosis. However, newer drugs may be more acceptable for young people to take because they produce fewer side eDects in the
short term. Furthermore, very little evidence is available to support the superiority of one atypical antipsychotic over another atypical
antipsychotic. The nature of side eDects also diDers markedly between medications. For example, treatment with olanzapine, risperidone
and clozapine is associated with weight gain, but aripiprazole is not associated with weight gain. Some evidence indicates that adolescents
respond better to standard-dose as opposed to lower-dose risperidone.  However, for aripiprazole and ziprasidone, a lower dose and
a standard dose may be equally eDective. Longer, clearer and more detailed research trials that use systematic ways of reporting and
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comparing the side eDects of diDerent antipsychotic drugs are much needed. So too is a research focus on other important outcomes
such as hospital admission, service use, costs, behaviour change and possible improvements in people’s thinking. Until such research is
completed, very little evidence suggests that newer drugs (atypical antipsychotics) are better than older drugs (typical antipsychotics) for
the treatment of adolescents with schizophrenia.   

This plain language summary has been written by Benjamin Gray, Service User and Service User Expert, Rethink Mental Illness (Email:
ben.gray@rethink.org).
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Summary of findings for the main comparison.   Atypical antipsychotics compared with placebo (only short term)

Atypical antipsychotics compared with placebo (only short term)

Patient or population: individuals with psychosis
Settings: 
Intervention: atypical antipsychotics
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Atypical antipsychotics

Risk ratio
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

86 per 1000 305 per 1000 
(98 to 952)

Moderate

Weight gain

86 per 1000 306 per 1000 
(98 to 955)

RR 3.56 
(1.14 to 11.11)

107
(1 study)

⊕⊕⊕⊝

moderatea

 

Study population

147 per 1000 459 per 1000 
(197 to 1000)

Moderate

Weight gain ≥7%
of baseline

147 per 1000 459 per 1000 
(197 to 1000)

RR 3.12 
(1.34 to 7.27)

106
(1 study)

⊕⊕⊕⊕
high

 

Study population

171 per 1000 806 per 1000 
(386 to 1000)

High prolactin at
any time during
treatment

Moderate

RR 4.7 
(2.25 to 9.82)

107
(1 studies)

⊕⊕⊕⊕
high
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171 per 1000 804 per 1000 
(385 to 1000)

Change in cor-
rected QT

  Mean change in corrected QT in the intervention
groups was 6.3 lower (12.51 to 0.09 lower)

  107
(1 study)

⊕⊕⊕⊕
high

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the risk ratio of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

aWide confidence interval.
 
 

Summary of findings 2.   Atypical compared with typical antipsychotics (only short term)

Atypical compared with typical antipsychotics (only short term)

Patient or population: individuals with psychosis
Settings: 
Intervention: atypical antipsychotics
Comparison: typical antipsychotics

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Typical antipsychotics Atypical antipsychotics

Risk ratio
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

91 per 1000 300 per 1000 
(37 to 1000)

Moderate

Worse or no im-
provement

91 per 1000 300 per 1000 
(37 to 1000)

RR 3.3 
(0.41 to 26.81)

21
(1 study)

⊕⊕⊝⊝

low a,b
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Study population

500 per 1000 100 per 1000 
(25 to 400)

Moderate

Anticholinergic ad-
verse effects

500 per 1000 100 per 1000 
(25 to 400)

RR 0.2 
(0.05 to 0.8)

40
(1 study)

⊕⊕⊕⊝

moderate c
 

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Drop in the absolute
neutrophil count
below 1500 per

mm3

0 per 1000 0 per 1000 
(0 to 0)

RR 12 
(0.75 to 192.86)

21
(1 study)

⊕⊝⊝⊝

very low b,d

 

Study population

91 per 1000 300 per 1000 
(37 to 1000)

Moderate

Leaving the study
early because of ad-
verse effects

91 per 1000 300 per 1000 
(37 to 1000)

RR 3.3 
(0.41 to 26.81)

21
(1 study)

⊕⊕⊕⊝

moderate a
 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the risk ratio of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

aWide confidence interval.
bThe high incidence of neutropenia in the clozapine group has been reported but not adequately discussed.
cAlthough one of the studies said it was randomised and double blind, the authors did not provide a description.
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dVery wide confidence interval.
 
 

Summary of findings 3.   Atypical vs atypical antipsychotics (only short term)

Atypical vs atypical antipsychotics (only short term)

Patient or population: individuals with psychosis
Settings: 
Intervention: Atypical antipsychotics
Comparison: Atypical antipsychotics

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Atypical antipsy-
chotics

Atypical antipsychotics

Risk ratio
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

451 per 1000 468 per 1000 
(291 to 654)

Moderate

No improvement
(risperidone vs olanza-
pine)

413 per 1000 429 per 1000 
(260 to 618)

RR 0.50 
(0.24 to 1.07)

111
(2 studies)

⊕⊕⊕⊝

moderate a
 

Study population

667 per 1000 333 per 1000 
(160 to 687)

Moderate

No improvement
(clozapine vs olanzap-
ine)

667 per 1000 333 per 1000 
(160 to 687)

RR 0.5 
(0.24 to 1.03)

39
(1 study)

⊕⊕⊕⊕
high

 

Study populationUse of other antipsy-
chotics

143 per 1000 71 per 1000 
(7 to 700)

RR 0.5 
(0.05 to 4.9)

28
(1 study)

⊕⊕⊕⊝

moderate b
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Moderate

143 per 1000 72 per 1000 
(7 to 701)

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Drug-induced diabetes
(clozapine vs olanzap-
ine)

0 per 1000 0 per 1000 
(0 to 0)

RR 3 
(0.13 to 67.91)

28
(1 study)

⊕⊕⊕⊝

moderate b
 

Study population

91 per 1000 909 per 1000 
(139 to 1000)

Moderate

Elevated prolactin
(risperidone vs queti-
apine)

91 per 1000 910 per 1000 
(139 to 1000)

RR 10 
(1.53 to 65.41)

22
(1 study)

⊕⊕⊕⊝

moderate c
 

Weight gain in kg
(risperidone vs olanza-
pine)

  The mean weight gain in kg (risperidone
vs olanzapine) in the intervention groups
was
2.5 lower 
(4.21 to 0.79 lower)

  76
(1 study)

⊕⊕⊕⊕
high

 

Study population

100 per 1000 37 per 1000 
(2 to 801)

Moderate

Leaving the study early
because of weight gain
(risperidone vs olanza-
pine)

100 per 1000 37 per 1000 
(2 to 801)

RR 0.37 
(0.02 to 8.01)

19
(1 study)

⊕⊕⊝⊝

low b,d

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the risk ratio of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.
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GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

aRisk ratio reduction (RRR) or risk ratio increase (RRI) greater than 25%.
bWide confidence interval.
cOpen-label study with blind midpoint and end point assessments.
dThis was an open-label study.
 
 

Summary of findings 4.   Atypical (standard-dose) vs atypical (low-dose) antipsychotics (only short term)

Atypical (standard-dose) vs atypical (low-dose) antipsychotics (only short term)

Patient or population: individuals with psychosis
Settings: 
Intervention: atypical antipsychotics (standard dose)
Comparison: atypical antipsychotics (low dose)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Atypical antipsychotics
(low dose)

Atypical antipsychotics (standard
dose)

Risk ratio
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

496 per 1000 268 per 1000 
(189 to 372)

Moderate

No response

496 per 1000 268 per 1000 
(188 to 372)

RR 0.54 
(0.38 to 0.75)

255
(1 study)

⊕⊕⊕⊕
high

 

Symptomatic hy-
perprolactinaemia

See comment See comment Not estimable 257
(1 study)

⊕⊕⊕⊕
high

 

Use of antiparkin-
sonian medications

Study population RR 4.86 
(1.91 to 12.38)

257
(1 study)

⊕⊕⊕⊕
high
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1
0

38 per 1000 184 per 1000 
(72 to 469)

Moderate

38 per 1000 185 per 1000 
(73 to 470)

Study population

53 per 1000 176 per 1000 
(78 to 397)

Moderate

Weight gain (stan-
dard-dose vs low-
dose risperidone)

53 per 1000 176 per 1000 
(78 to 397)

RR 3.32 
(1.47 to 7.49)

257
(1 study)

⊕⊕⊕⊕
high

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (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% CI).
CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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B A C K G R O U N D

Description of the condition

Schizophrenia is a neurodevelopmental disorder (Owen 2011)
that oOen starts during adolescence (Ballageer 2005). Late
adolescence is a critical period in brain development, possibly
making individuals of this age particularly vulnerable to onset
of schizophrenia (Gogtay 2011; Rapoport 2011). The disorder is
characterised by positive psychotic symptoms, negative symptoms
and cognitive symptoms, along with other features that impact the
socio-occupational functioning of the young person (APA 1994).
Although a diagnosis of psychosis is less stable in adolescentsthan
in adults (Werry 1991), the subgroup of people with onset of
schizophrenia between the ages of 13 to 18 falls into the category
of 'Adolescent schizophrenia' (Hollis 2000a; Werry 1992). It must
be noted that 'childhood-onset' (APA 1994) and 'very early onset'
schizophrenia, that is, schizophrenia that occurs in those younger
than 13 years, are extremely rare and will not be considered directly
here. Childhood-onset schizophrenia has been reviewed separately
by some of the authors of the current review (Kennedy 2007;
Kennedy 2007a).

The criteria for diagnosing adolescent-onset schizophrenia are
similar to those used for adult-onset schizophrenia, as per the
International Classification of Diseases, Tenth Revision (ICD-10)
(WHO 1992) and The Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) (APA 1994). Young people with
adolescent-onset schizophrenia have more aDective symptoms
and increased behaviour problems (Werry 1991) as compared
with those developing adult-onset schizophrenia. Also, adolescent-
onset schizophrenia has a more severe and unremitting course
with a poorer outcome (Hollis 2000b). Reticence amongst clinicians
to make a formal diagnosis of schizophrenia is understandable
in many cases, even if the likelihood of a full or prolonged
remission aOer a first episode of psychosis is reduced (Hollis 2000b).
Additional factors, such as a more distinct negative picture of
symptoms, an insidious onset and poor premorbid functioning,
may conspire to confuse or delay a diagnosis (and potentially the
implementation of an appropriate treatment plan). In a clinical
setting, psychosis in adolescents is oOen associated with use of
cannabis and other illicit drugs (Schubart 2010; Zammit 2010) and
may initially be labelled as episodic drug-induced psychosis until
the diagnosis is well established.

Description of the intervention

Evidence from studies on adults generally guides the
treatment of schizophrenia and other psychotic disorders
in adolescents. Amongst pharmacological treatment options,
atypical antipsychotics are more popular than typical antipsychotic
medications for treatment of adolescents with psychosis (Imran
2011). The current review will evaluate the evidence base for using
atypical antipsychotic medications in adolescents with psychosis.
The evidence base for typical antipsychotic medications on their
own is being evaluated separately in another review (Datta 2011).

How the intervention might work

To date, all medications with proven antipsychotic activity block D2
receptors to some degree (Kumra 2008a). Atypical antipsychotics
help patients clinically by occupying, albeit transiently, D2
receptors and then dissociating rapidly to allow normal dopamine
neurotransmission. This has a slight impact on serum prolactin

levels, helps in sparing cognition and obviates extrapyramidal
adverse eDects to some degree. One theory for this atypical
nature is that the newer medications block 5-HT2A receptors
and at the same time block dopamine receptors and that,
somehow, this serotonin-dopamine balance confers atypicality
(Kapur 2001; Kumra 2008a; Seeman 2002). Aripiprazole, which
is a partial dopamine agonist, is also classified as an atypical
antipsychotic medication. It must be noted that existing evidence
for treatment of psychotic disorders in adolescents suggests
fairly good and comparable eDicacy of both typical and atypical
antipsychotics (Clark 1998; Crossley 2010). Although improved
short-term tolerability of atypical antipsychotic medications is
leading to increased use amongst adolescent patients (Imran 2011),
it must be noted that the new atypical antipsychotics tend to have
specific adverse eDects of their own (Buchanan 2010).

Why it is important to do this review

Generalisation of adult-based evidence to the younger age group is
in part due to the importance wielded by antipsychotic drugs and
widespread confidence in these products. However, response rates,
tolerability and other outcome measures might diDer significantly
owing to significant diDerences between adolescents and adults
with psychosis (e.g. prominence of negative symptoms, increased
frequency of extrapyramidal adverse eDects). It must be noted
that clarification is needed as to whether there is an evidence-
based rationale for treating adolescents in the same way as adults
because specific trials for this subgroup are few. The current trend
of increased popularity of atypical antipsychotic medications over
typical antipsychotic medications needs to be reviewed.

O B J E C T I V E S

To investigate the eDects of atypical antipsychotic medications
in adolescents with psychosis. We reviewed in separate analyses
various comparisons of atypical antipsychotic medications with
placebo or a typical antipsychotic medication or another atypical
antipsychotic medication or the same atypical antipsychotic
medication but at a lower dose.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all relevant randomised controlled trials. We included
in a sensitivity analysis trials described as 'double blind' but for
which randomisation was implied (see Sensitivity analysis). If their
inclusion did not result in a substantive diDerence, they remained
in the analyses. If their inclusion did result in statistically significant
diDerences, we added the data from these lower-quality studies
to the results of the better trials but presented such data within a
subcategory. We excluded quasi-randomised studies, such as those
allocating by alternate days of the week. In studies where the group
of adolescents treated with atypical antipsychotic medications
were given additional treatments, we included data only if the
adjunct treatment was evenly distributed between groups and if
only the participants receiving atypical antipsychotic medications
were randomly assigned.

Atypical antipsychotics for psychosis in adolescents (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Types of participants

We considered for this review adolescents, aged 13 to 17 years, with
schizophrenia or related disorders, including schizophreniform
disorder, schizoaDective disorder and delusional disorder, by any
means of diagnosis.

We were interested in making sure that information is as
relevant as possible to the current care of people with psychosis/
schizophrenia. If data were available, we intended to highlight the
current clinical state (acute, early post-acute, partial remission,
remission) and stage (first episode, early illness, persistent) and
whether identified studies focused primarily on people with
particular problems (e.g. negative symptoms, treatment-resistant
illnesses).

Types of interventions

1. Atypical antipsychotic medications

Atypical antipsychotic medications include risperidone,
olanzapine, quetiapine, ziprasidone, aripiprazole, amisulpiride,
paliperidone, lurasidone and clozapine. We anticipated that most
randomised trials on adolescents with psychosis would use
antipsychotic medications within the British National Formulary
therapeutic dose range, as found in a survey of clinical practice in
the UK (Imran 2011). The mean eDective chlorpromazine equivalent
dose used in trials of antipsychotic medications is likely to be
variable depending on the medication studied (Andreasen 2010).
A review published a few years ago pointed out that a dose
equivalent to 100 mg/d of chlorpromazine was equivalent to 2 mg/
d of risperidone, 5 mg/d of olanzapine, 75 mg/d of quetiapine, 60
mg/d of ziprasidone and 7.5 mg/d of aripiprazole (Woods 2003).
This has been refined further by Andreasen 2010, who reported
that 100 mg/d of chlorpromazine was equivalent to 1.32 mg/d of
risperidone, 4.75 mg/d of olanzapine, 142 mg/d of quetiapine, 50.5
mg/d of ziprasidone, 6.42 mg/d of aripiprazole and 108 mg/d of
clozapine.

2. Control treatment

Control treatment included placebo or a typical antipsychotic
medication or in some cases other atypical antipsychotic
medications or the same atypical antipsychotic medication given
at a lower dose.The diDerent comparisons described above were
analysed separately, as were studies using low-dose antipsychotic
medications. For the purpose of this review, we defined low-dose
antipsychotic medication as less than 150 mg of chlorpromazine
equivalent per day, as this dose was lower than that given in
the treatment arm of all trials measuring the eDectiveness of
antipsychotic medications (Andreasen 2010).

Types of outcome measures

We divided all outcomes into short term (less than six months),
medium term (seven to 12 months) and long term (over one year).

Primary outcomes

1. Global state

1.1 Clinically significant response on global state, as defined by
each of the studies

2. Clinical response

2.1 Clinically significant response on psychotic symptoms, as
defined by each of the studies
2.2 Relapse

3. Global functioning

3.1 Clinically significant response on global functioning, as defined
by each of the studies
3.2 Average score/change on global functioning, as defined by each
of the studies

4. Adverse eEects

Any reported adverse eDects, as described by each of the studies

5. Service utilisation outcomes

Hospital admission, as reported by individual studies

Secondary outcomes

1. Global state

1.1 Average score/change on global state

2. Clinical response

2.1 Average score/change on psychotic symptoms
2.2 Clinical response on cognitive symptoms, as defined by each of
the studies

3. Social functioning

3.1 Average score/change on social skills
3.2 Educational status/occupational status
3.3 Compliance with (a) drug treatment and (b) other non-drug
treatments

4. Adverse eEects/events

4.1 Death, suicide or natural causes
4.2 Leaving the study early
4.3 Incidence of clinically significant depression/anxiety
4.4 Dependency
4.5 General adverse eDects
4.5 Specific adverse eDects
4.6 Average score on adverse eDects

5. Service utilisation

5.1 Days in hospital

6. Economic outcomes

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

7.1 Significant change in quality of life/satisfaction, as defined by
each of the studies
7.2 General impression of carer/other
7.3 Average score/change on quality of life/satisfaction

Search methods for identification of studies

Electronic searches

Cochrane Schizophrenia Group Trials Register (October 2011)

We searched the register using the phrase:

Atypical antipsychotics for psychosis in adolescents (Review)
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[(*youth* OR *young* OR *pediatri* OR *paediatric* OR *teenag* OR
*child* OR *adolesc* in title of REFERENCE) OR (*adoles* OR *child*
OR *young adult* in participants of STUDY)]

This register is compiled by systematic searches of major
databases, handsearches and searches of conference proceedings
(see group module).

Searching other resources

1. Reference searching

We inspected references of all identified studies to look for further
relevant studies.

2. Personal contact

We contacted the first author of each included study to ask for
information regarding unpublished trials.

Data collection and analysis

Selection of studies

AK and SSD independently inspected citations from the searches
and identified relevant abstracts. SDW independently re-inspected
a random 20% sample to ensure reliability. When disputes arose,
we acquired the full report for more detailed scrutiny. We obtained
full reports of abstracts meeting the review criteria, and SSD
inspected them. Again, SDW re-inspected a random 20% of reports
to ensure reliable selection. When it was not possible to resolve
disagreement by discussion, we attempted to contact the authors
of the study for clarification.

Data extraction and management

1. Extraction

Review author AK extracted data from all included studies.
To ensure reliability, SSD independently extracted data from a
random sample of these studies, representing 10% of the total.
Again, we discussed any disagreement, documented decisions
and, if necessary, contacted authors of studies for clarification.
With remaining problems, SDW helped to clarify issues, and we
documented these final decisions. We extracted data presented
only in graphs and figures whenever possible, but data were
included only if two study authors independently reached the
same result. We attempted to contact study authors through an
open-ended request to ask for missing information or clarification
whenever necessary. If studies were multi-centre, when possible,
we extracted separately data relevant to each component centre.

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:
a. the psychometric properties of the measuring instrument had
been described in a peer-reviewed journal (Marshall 2000); and
b. the measuring instrument had not been written or modified by
one of the trialists for that particular trial.

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

We realise that oOen this is not reported clearly. In 'Description of
studies', we noted whether or not this was the case.

2.3 End point versus change data

Advantages are associated with both end point and change data.
Change data can remove from the analysis a component of
between-person variability. On the other hand, calculation of
change requires two assessments (baseline and end point), which
can be diDicult to perform in unstable and diDicult to measure
conditions such as schizophrenia. We decided to use primarily end
point data and to use change data only in cases where the former
were not available. End point and change data could be combined
in the analysis, as we used mean diDerences (MDs) rather than
standardised mean diDerences throughout (Higgins 2011, Chapter
9.4.5.2).

2.4 Skewed data

Continuous data on clinical and social outcomes oOen are 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: (a) Standard deviations (SDs)
and means are reported in the paper or are obtainable from the
authors; (b) 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); and (c) if a scale started from a positive
value (such as the Positive and Negative Syndrome Scale (PANSS),
which can include 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 2 SD > (S – S min), where S is the
mean score and S min is the minimum score. End point scores on
scales oOen have a finite start point and end point, and these rules
can be applied. When continuous data are presented on a scale that
includes the possibility of negative values (such as change data),
it is diDicult to tell whether or not data are skewed. We entered
skewed data from studies of fewer than 200 participants as other
data within the data analyses section, rather than including them in
a statistical analysis. The problem posed by skewed data is reduced
when means are examined if the sample size is large and can be
entered into syntheses.

2.5 Common measure

To facilitate comparison between trials, we intended to convert to a
common metric (e.g. mean days per month) variables that could be
reported in diDerent metrics, such as days in hospital (mean days
per year, per week or per month).

2.6 Conversion of continuous to binary

When possible, we attempted to convert outcome measures to
dichotomous data by identifying cut-oD points on rating scales and
dividing participants accordingly into 'clinically improved' and 'not
clinically improved'. It is generally assumed that a 50% reduction in
a scale-derived score such as the BPRS (Overall 1962) or the PANSS
(Kay 1986) could be considered a clinically significant response
(Leucht 2005a; Leucht 2005b). If data based on these thresholds
were not available, we used the primary cut-oD as presented by the
original study authors.

2.7 Direction of graphs

When possible, we entered data in such a way that the area to the
leO of the line of no eDect indicates a favourable outcome for the
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atypical antipsychotic medication. When keeping to this made it
impossible to avoid outcome titles with clumsy double-negatives
(e.g. 'not improved'), we reported data in such a way that the area
to the leO of the line indicates an unfavourable outcome. We noted
this in the relevant graphs.

2.8 'Summary of findings' table

We used the GRADE approach to interpret findings (Schünemann
2008) and the GRADE profiler (GRADEPRO) to import data from
Review Manager 5 (Review Manager) when creating 'Summary
of findings' tables. These tables provide outcome-specific
information concerning the overall quality of evidence derived from
each included study in the comparison, the magnitude of eDect
of the interventions examined and the sum of available data on
all outcomes that we had rated as important to patient care and
decision making. We selected the following main outcomes for
inclusion in the 'Summary of findings' table.

1. Global state

1.1 Clinically significant response on global state, as defined by
each of the studies

2. Clinical response

2.1 Clinically significant response on psychotic symptoms, as
defined by each of the studies

3. Global functioning

3.1 Clinically significant response on global functioning, as defined
by each of the studies

4. Adverse eEects

4.1 Extrapyramidal symptoms
4.2 Weight gain

5. Leaving the study early

Assessment of risk of bias in included studies

AK worked independently to assess risk of bias by using the criteria
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011) to assess trial quality. This set of
criteria is based on evidence of associations between overestimate
of eDect and high risk of bias of an article and included sequence
generation, allocation concealment, blinding, incomplete outcome
data and selective reporting.

If the raters disagreed, we assigned the final rating by consensus,
with the involvement of another member of the review group.
In cases where inadequate details of randomisation and other
characteristics of trials are provided, we contacted study authors
to request further information. We reported non-concurrence in
quality assessment, but if disputes arose as to which category a trial
is to be allocated, again, we undertook resolution by discussion.

We noted the level of risk of bias in the text of the review and in the
Summary of findings for the main comparison

Measures of treatment eEect

1. Binary data

For binary outcomes, we calculated a standard estimation of
the risk ratio (RR) and its 95% confidence interval (CI). It has
been shown that the RR is more intuitive (Boissel 1999) than

the odds ratio and that odds ratios tend to be interpreted as
RRs by clinicians (Deeks 2000). For binary data presented in
the 'Summary of findings' table, where possible, we calculated
illustrative comparative risks as the number needed to treat
for an additional harmful outcome (NNTH) statistic with its
confidence intervals, which is intuitively attractive to clinicians but
is problematic in terms of its accurate calculation in both meta-
analyses and interpretation (Hutton 2009) (see DiDerences between
protocol and review).

2. Continuous data

For continuous outcomes, we estimated mean diDerences (MDs)
between groups. We preferred to refrain from calculating eDect size
measures (standardised mean diDerence (SMD)). However, if scales
of considerable similarity had been used, we would have presumed
a small diDerence in measurement, and we would have calculated
eDect size and transformed the eDect back to the units of one or
more of the specific instruments used.

Unit of analysis issues

1. Cluster trials

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

When clustering was not accounted for in primary studies, we had
planned to present the data in a table to indicate the presence
of a probable unit of analysis error. No such data were found in
the search. In subsequent versions of this review, we will seek
to contact first authors of studies to obtain intraclass correlation
coeDicients for their clustered data and to adjust for this by
using accepted methods (Gulliford 1999). In cases where clustering
had been incorporated into the analysis of primary studies, we
presented these data as if from a non-cluster randomised study,
with adjustment for the clustering eDect.

We sought statistical advice and have been advised that the binary
data presented in a report should be divided by a 'design eDect'.
This is calculated by using the mean number of participants per
cluster (m) and the intraclass correlation coeDicient (ICC) [Design
eDect = 1 + (m – 1) * ICC] (Donner 2002). If the ICC is not reported, it
can be assumed to be 0.1 (Ukoumunne 1999).

If cluster studies have been appropriately analysed by taking into
account ICCs and relevant data as documented in the report,
synthesis with other studies may be possible with the generic
inverse variance technique.

2. Cross-over trials

A major concern of cross-over trials is the carryover eDect,
which occurs if an eDect (e.g. pharmacological, physiological,
psychological) of a treatment in the first phase is carried over to
the second phase. As a consequence, on entry to the second phase,
participants can diDer 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).
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As both eDects are very likely in severe mental illness, we used only
data from the first phase of cross-over studies.

3. Studies with multiple treatment groups

In cases where a study involved more than two treatment
arms, if relevant, we presented the additional treatment arms
in comparisons. If data were binary, we simply added these
and combined them within the two-by-two table. If data were
continuous, we combined them in keeping with the formula
provided in Section 7.7.3.8 ('Combining Groups') of the Cochrane
Handbook for Systematic Reviews of Interventions. When the
additional treatment arms were not relevant, we did not reproduce
these data.

Dealing with missing data

1. Overall loss of credibility

At some degree of loss of follow-up, data must lose credibility (Xia
2009). We choose that, for any particular outcome, should more
than 50% of data be unaccounted for, we will not reproduce these
data or use them within analyses. If, however, more than 50% of
data in one arm of a study were lost, but the total loss was less than
50%, we addressed this within the 'Summary of findings' tables by
down-rating quality. Finally, we also downgraded quality within the
'Summary of findings' tables should loss be 25% to 50% in total.

2. Binary

In the case where attrition for a binary outcome was between 0%
and 50% and these data were not clearly described, we presented
data on a 'once-randomised-always-analyse' basis (an intention-
to-treat analysis). Those leaving the study early were assumed to
have the same rates of negative outcome as those who completed
the study, with the exception of the outcomes of death and adverse
eDects. For these outcomes, the rates of those who stayed in the
study—in that particular arm of the trial—were also used as the
rates of those who did not stay until completion.

3. Continuous

3.1 Attrition

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

3.2 Standard deviations

If standard deviations were not reported, we first tried to obtain
the missing values from the authors. If the data were not available,
in cases where measures of variance for continuous data were
missing, but an exact standard error and confidence intervals
were available for group means, and either a P value or a T
value was available for diDerences in means, we were able to
calculate standard deviations according to the rules described in
the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011): When only the standard error (SE) is reported,
standard deviations (SDs) are calculated by the formula SD = SE *
square root (n). Chapters 7.7.3 and 16.1.3 of the Handbook (Higgins
2011) present detailed formulae for estimating SDs from P values, T
or F values, confidence intervals, ranges or other statistics. If these
formulae do not apply, we would calculate the SDs according to
a validated imputation method that 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 outcomes, thus losing information.
We nevertheless examined the validity of the imputations in a
sensitivity analysis that excluded imputed values.

3.3 Last observation carried forward

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

Assessment of heterogeneity

1. Clinical heterogeneity

We considered all included studies initially, without seeing
comparison data, to judge clinical heterogeneity. We simply
inspected all studies for clearly outlying people or situations
that we had not predicted would arise. When such situations or
participant groups arose, we fully discussed these.

2. Methodological heterogeneity

We considered all included studies initially, without seeing
comparison data, to judge methodological heterogeneity. We
simply inspected all studies for clearly outlying methods that we
had not predicted would arise. When such methodological outliers
arose, we fully discussed these.

3. Statistical heterogeneity

3.1 Visual inspection

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

3.2 Employing the I2 statistic

Heterogeneity between studies was investigated by considering

the I2 method alongside the Chi2 P value. The I2 provides an
estimate of the percentage of inconsistency thought to be due to

chance (Higgins 2003). The importance of the observed value of I2

depends on both magnitude and direction of eDects and strength of

evidence for heterogeneity (e.g. P value from Chi2  test, confidence

interval for I2). We interpreted an I2 estimate greater than or
equal to around 50% accompanied by a statistically significant

Chi2 statistic as evidence of substantial levels of heterogeneity
(see Section 9.5.2; Higgins 2011). When substantial levels of
heterogeneity were found in the primary outcome, we explored
reasons for heterogeneity (see 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. These are
described in Section 10.1 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). We tried to locate protocols
of included randomised trials. If the protocol was available, we
compared outcomes in the protocol and in the published report. If
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the protocol was not available, we compared outcomes listed in the
methods section of the trial report with actually reported results.

2. Funnel plot

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 are aware
that funnel plots may be useful in investigating reporting biases but
are of limited power to detect small-study eDects. We did not use
funnel plots for outcomes when 10 or fewer studies were analysed,
or when all studies were of similar size. In other cases in which
funnel plots were possible, we had access to statistical advice for
their interpretation. However, as the authors of this review have
been Cochrane reviewers for many years, we were able to interpret
the data appropriately.

Data synthesis

We understand that no closed argument has been put forth for
preference in the use of fixed-eDect or random-eDects models.
The random-eDects method incorporates an assumption that the
diDerent studies are estimating diDerent, yet related, intervention
eDects. This oOen seems to be true to us, and the random-
eDects model takes into account diDerences between studies even
if no statistically significant heterogeneity is noted. However, a
disadvantage of the random-eDects model is that it puts added
weight onto small studies, which oOen are the most biased ones.
Depending on the direction of eDect, these studies can inflate or
deflate the eDect size. We chose random-eDects models for all
analyses. However, the reader can choose to inspect the data using
the fixed-eDect model.

Subgroup analysis and investigation of heterogeneity

1. Subgroup analyses

1.1 Dose and antipsychotic use

We anticipated subgroup analyses comparing higher doses of
atypical antipsychotic medication with lower doses of the same
antipsychotic medication, where available. We also analysed
separately the data from studies on adolescents with treatment-
resistant schizophrenia, when available.

We anticipated subgroup analyses comparing one atypical
antipsychotic medication with another antipsychotic medication,
when available.

1.2 Clinical state, stage or problem

We proposed to undertake this review and provide an overview of
the eDects of atypical antipsychotic medications for adolescents
with schizophrenia in general. However, we could not obtain from
the individual trials data on subgroups of young people in the same
clinical state or stage and with similar problems.

2. Investigation of heterogeneity

If inconsistency was high, we reported this. First, we investigated
whether data had been entered correctly. Second, if data were
correct, we visually inspected the graph and successively removed
studies outside of the company of the rest to see whether
homogeneity was restored. For this review, we decided that should
this occur with data contributing to the summary finding of no more
than around 10% of the total weighting, we would present the data.

If this did not occur, we did not pool the data but discussed the
issues. We knew of no supporting research for this 10% cut-oD, but
we are investigating the use of prediction intervals as an alternative
to this unsatisfactory state.

When unanticipated clinical or methodological heterogeneity
was obvious, we simply stated hypotheses regarding this for
future reviews or versions of this review. We did not anticipate
undertaking analyses related to these hypotheses.

Sensitivity analysis

1. Implication of randomisation

We aimed to include trials in a sensitivity analysis if they
were described in some way that implied randomisation. For
primary outcomes, we intended to include these studies, and
if no substantive diDerence was evident when the implied
randomised studies were added to those with better descriptions
of randomisation, we employed all data from these studies. We did
not undertake sensitivity analysis, as none of the included studies
had implied randomisation.

2. Assumptions for lost binary data

When assumptions had to be made regarding people lost to follow-
up (see Dealing with missing data), we compared the findings
of primary outcomes when we compared our assumption with
completer data only. If a substantial diDerence was noted, we
reported the results and discussed them but continued to employ
our assumption.

When assumptions had to be made regarding missing data on
SDs (see Dealing with missing data), we aimed to compare
the findings of primary outcomes when we compared our
assumption with completer data only. We intended to undertake
a sensitivity analysis to test how prone results are to change
when 'completer' data only are compared with imputed data using
the above assumption. If a substantial diDerence was seen, we
reported results and discussed them but continued to employ our
assumption. We did not include any study for which we made
assumptions about missing data on SDs.

3. Risk of bias

We analysed the eDects of excluding trials judged to be 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 outcome. If exclusion of trials at high
risk of bias did not substantially alter the direction of eDect or the
precision of eDect estimates, then we included data from these
trials in the analysis.

4. Imputed values

We intended to undertake a sensitivity analysis to assess the eDects
of including data from trials where we used imputed values for
ICC in calculating the design eDect in cluster randomised trials. We
included no cluster randomised trials among the included studies.

If we noted substantial diDerences in the direction or precision
of eDect estimates in any of the sensitivity analyses listed above,
we did not pool data from the excluded trials with data from the
other trials contributing to the outcome, but we presented them
separately.
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5. Fixed e+ect and random e+ects

We synthesised all data using a random-eDects model; however, we
also synthesised data for the primary outcome using a fixed-eDect
model to evaluate whether the greater weights assigned to larger
trials with greater event rates altered the significance of the results
compared with the more evenly distributed weights in the random-
eDects model. If susbtantial diDerences were noted, we presented
these.

R E S U L T S

Description of studies

Please see Characteristics of included studies; Characteristics of
excluded studies; and Characteristics of ongoing studies.

Results of the search

The 2011 search identified 2771 references. Of these, 13 met our
inclusion criteria and 43 had to be excluded (Figure 1).
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Figure 1.   Review flow diagram.
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Included studies

1. General

Thirteen studies (40 reports) met the inclusion criteria (Aranda
2007; DelBello 2008; Findling 2008; Haas 2009; Huo 2007; Jensen
2008; Kryzhanovskaya 2009; Kumra 1996; Kumra 2008; Sikich 2004;

Sikich 2008; Swadi 2010; Xiong 2004). All were randomised and
most were double blind. Swadi 2010, however, was a single-blind
study, and three trials were described as open label (Aranda
2007; DelBello 2008; Jensen 2008). For Huo 2007 and Xiong 2004,
blinding was unclear. The quality of studies varied, but findings
were comparable (Figure 2).
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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2. Length of trials

Most included studies reported data on short-term follow-up (up to
12 weeks). Aranda 2007, however, reported data on medium-term
follow-up (13 to 26 weeks). No trial reported on long-term follow-
up (over 26 weeks).

3. Participants

A total of 1112 adolescent participants were involved in these trials
(Figure 1). Findling 2008 had the highest number of participants
—302. Haas 2009 had 257 participants, and Kryzhanovskaya 2009
and Sikich 2008 had 107 and 116 participants, respectively.
The remaining trials were very small, with between 17 and 60
participants. Most included studies used Diagnostic and Statistical
Manual (DSM) diagnostic criteria. Kumra 2008 had participants
with treatment-resistant schizophrenia. More boys than girls were
enrolled in these studies (627 boys, 434 girls; Aranda 2007 did
not specify the gender of participants). The age range across the
studies was between 6 and 22 years of age. Two studies (Kumra
1996; Kumra 2008) were specifically focused on adolescents with
treatment-resistant schizophrenia.

4 Setting

Six studies were described as taking place in hospital or inpatient
settings (Aranda 2007; Haas 2009; Kumra 1996; Kumra 2008;Swadi
2010; Xiong 2004). Six took place in both inpatient and outpatient
settings (Findling 2008; Huo 2007; Jensen 2008; Kryzhanovskaya
2009; Sikich 2004; Sikich 2008). The setting was unclear with
DelBello 2008.

5. Interventions

Antipsychotic drugs were administered in a wide range of
doses. Daily dose ranges of typical antipsychotic drugs used
as interventions were as follows: perphenazine 10 to 24 mg,
haloperidol 5 to 27 mg, molindone mean 59.9 mg (SD 33.5),
chlorpromazine 50 to 400 mg. The atypical antipsychotic drugs
used were quetiapine 100 to 800 mg, olanzapine 2.5 to 30 mg,
aripiprazole 10 to 30 mg, risperidone 0.15 to 6 mg, clozapine
25 to 700 mg, and ziprasidone 80 to 160 mg. Findling 2008 and
Kryzhanovskaya 2009 used placebo as one of the comparators.
Haas 2009 used diDerent doses of risperidone in association with
psychotherapy and psychoeducation.

6. Outcomes

Studies reported on global outcomes in several ways. Six trials
used Clinical Global Impression (CGI; Guy 1976) scores to measure
global clinical improvement in the short term (Findling 2008; Haas
2009; Kumra 2008; Kryzhanovskaya 2009; Sikich 2004; Sikich 2008).
Findling 2008; Kumra 1996 and Kumra 2008 used the Children's
Global Assessment Scale to assess global functioning (CGAS;
SchaDer 1983).

Trials used several scales to measure mental state. Seven studies
(DelBello 2008; Huo 2007; Kryzhanovskaya 2009; Kumra 1996;
Sikich 2004; Sikich 2008; Xiong 2004) reported outcomes of mental
state using the Brief Psychiatric Rating Scale (BPRS; Overall 1962).
The Positive and Negative Symptom Scale (PANSS; Kay 1987) was
used by Haas 2009 and Jensen 2008 to report outcomes. Kumra
1996 and Kumra 2008 also used the Scale for the Assessment of
Negative Symptoms (SANS; Andreasen 1983) and the Scale for the

Assessment of Positive Symptoms (SAPS; Andreasen 1984) to report
mental state.

Most studies reported usable data on adverse eDects. Many studies
used the Treatment Emergent Symptoms Scale (TESS; Guy 1976)
and the Abnormal Involuntary Movements Scale (AIMS; Guy 1976)
to report adverse eDects. Seven studies (Findling 2008; Haas 2009;
Jensen 2008; Kryzhanovskaya 2009; Kumra 2008; Sikich 2004;
Sikich 2008) reported usable data on weight gain.

Data regarding quality of life were reported by only one study
(Findling 2008)

Aranda 2007; Findling 2008; Haas 2009; Jensen 2008;
Kryzhanovskaya 2009; Kumra 1996; and Kumra 2008 reported the
reasons for participants leaving the study early.

6.1 Outcome scales: details of the rating scales used to provide usable
data

6.1.1 Global state

6.1.1.1 Clinical Global Impression Scale—CGI Scale (Guy 1976)
This scale is used to assess illness severity and clinical
improvement. The CGI is a seven-point scoring system, with low
scores denoting decreased severity and/or overall improvement.
Sometimes studies report CGI-I (CGI-Improvement) and CGI-S (CGI-
Severity) scores separately.

6.1.1.2 Childrens Global Assessment Scale—CGAS (SchaDer 1983)
The CGAS is used to provide a global measure of functioning in
children and adolescents. On a scale of 0 to 100, the assessment
provides a single global rating. Higher scores indicate better
functioning.

6.1.2 Mental state

6.1.2.1 Brief Psychiatric Rating Scale—BPRS (Overall 1962)
The BPRS is a clinician- or researcher-administered scale that
is used to assess the severity of an abnormal mental state. The
original scale consists of 16 items, but a revised 18-item scale is
commonly used. A 21-item scale is also available specifically for use
in children. Each item is scored on a seven-point scale ranging from
'not present' to 'extremely severe', scoring from 0 to 6 or 1 to 7.
Higher scores indicate more severe symptoms.

6.1.2.2 Positive and Negative Syndrome Scale—PANSS (Kay 1987)
This schizophrenia scale includes 30 items. Each item is scored
on a seven-point scoring system ranging from absent to extreme.
The PANSS has three subscales that are used to measure positive
symptoms (PANSS-P), negative symptoms (PANSS-N) and general
psychopathology. A higher score indicates greater severity.

6.1.2.3 Scale for the Assessment of Negative Symptoms—SANS
(Andreasen 1983)
The SANS scale assesses five symptom complexes to obtain clinical
ratings of negative symptoms in patients with schizophrenia. They
include aDective blunting, alogia, avolition-apathy, anhedonia-
asociality and disturbance of attention, with higher score meaning
more severe symptoms.

6.1.2.4 Scale for the Assessment of Positive Symptoms—SAPS
(Andreasen 1984)
This scale has been designed to assess positive symptoms of
schizophrenia. It serves as a complementary tool to the SANS.
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The positive symptoms it assesses are hallucinations, delusions,
bizarre behaviour and positive formal thought disorder. In addition
to using a clinical interview, the investigator draws on other sources
of information such as direct observation and reports from the
patient's family and nurses and from the patient.

6.1.2.5 Bunney-Hamburg Psychosis Rating Scale—B-HPRS (Bunney
1963)
The B-HPRS is a 15-point scale that provides a clinical rating
of severity of psychosis. The rating varies from no symptoms to
incapacitating symptoms. Scores range from 1—no symptoms of
psychosis, to 15—incapacitating symptoms of psychosis.

6.1.2.6 Overt Aggression Scale—OAS (Yudofsky 1986)

The OAS is used in children and adults to quantify aggression.
It covers verbal aggression, aggression against self, aggression
against others and aggression against objects.

6.1.2.7 Young Mania Rating Scale—YMRS (Young 1978)

The YMRS includes 11 items and is widely used to assess mental
state in adolescents with bipolar disorder. It has good sensitivity
and specificity. Clinical studies have demonstrated eDectiveness of
the parent version of the scale.

6.1.2.8 Hamilton Depression Rating Scale—HAM-D (Hamilton 1960)

The HAM-D is one of the most popular scales used in psychiatry to
quantify severity of depression. It consists of 17 items, and most
items score 0 to 4, although some of the items score 0 to 2.

6.1.2.9 Adult and Child Functional Assessment Scale (Hodges 1990)

The Adult and Child Functional Assessment Scale is used in one of
the studies included in this review for assessment of mental state.
A higher score on this scale indicates more severe problems.

6.1.3 Adverse eEects scales

6.1.3.1 Treatment Emergent Symptoms Scale—TESS (Guy 1976)
This checklist provides assessment of a variety of characteristics
of diDerent adverse events, including severity, relationship to the
drug and temporal relation (timing aOer a drug dose, duration and
pattern during the day). It also includes assessment of contributing
factors and course and action taken to counteract the adverse
eDect. Symptoms can be listed a priori or can be recorded by the
investigator as observed.

6.1.3.2 Simpson Angus Scale—SAS (Simpson 1970)
The SAS is a 10-item rating scale that has been used widely
for assessment of neuroleptic medication–induced movement
disorders in research settings. It consists of one item measuring
gait (hypokinesia), six items measuring rigidity and three items
measuring glabellar tap, tremor and salivation, respectively.

6.1.3.3 Abnormal Involuntary Movements Scale—AIMS (Guy 1976)
This 12-item scale is used to monitor antipsychotic-induced
movement disorders. It includes diDerent items for oral and
facial movements, movement of trunk and extremities and global
judgements. Each item in the scale is scored from 0 to 4, with higher
score indicating greater severity.

6.1.3.4 Barnes Akathisia Rating Scale—BARS (Barnes 1989)

This scale comprises items rating the observable, restless
movements that characterise akathisia, a subjective awareness of
restlessness and any distress associated with the condition. Items
are rated from 0—normal to 3—severe. In addition, an item for
rating global severity (from 0—absent to 5—severe) is included. A
low score indicates low levels of akathisia.

6.1.4 Quality of life

6.1.4.1 Paediatric Quality of Life Enjoyment and Satisfaction
Questionnaire—PQ-LES-Q (Endicott 2006)
The PQ-LES-Q is a 15-item scale with a total score ranging from 14
to 70. The total score is calculated by adding scores for the first 14
items. Each item on the scale is scored by the young person from 1
to 5. Higher scores indicate greater enjoyment and satisfaction.

6.2 Redundant data

Conducting a trial requires enormous eDort, which has been the
case in the included studies for this review. Trialists rated and
recorded huge quantities of data but failed to report findings
adequately, rendering them unusable. For example, continuous
data were reported on global mental state without variances,
making them diDicult to use.

6.3 Missing outcomes

We found no usable data for the outcomes of death, service
utilisation (e.g. days in hospital), cognitive functioning, educational
status, engagement with services, social skills and economic
outcomes.

6.4 Primary outcomes

Several studies reported data on primary outcomes. Many other
outcomes that we felt were of secondary importance were also
reported. We do recognise that this information may be of primary
interest to others.

Excluded studies

We excluded a total of 43 studies. Seven studies were not
randomised (Antropov 1981; Jenner 2004; Liang 2003; McConville
2003; Newton 2005; Sela 2003; 谭友果 2002). Twenty-one studies
did not meet our criteria for the age range (Bertelsen 2005;
Chen 2007; Davidson 2004; Gao 2007; Killackey 2006; Leblanc
2006; Leclerc 2006; Linszen 2006; Mathai 2004; McGlashan 2003;
McGorry 2007; Power 2004; Stain 2006; van Nimwegen 2006; Wang
2007; Xiu 2004; Yang 2007; Yao 2003; Yi 2006; Zhang 2007; Zhou
2007). Four studies provided interventions that did not meet our
inclusion criteria. Malik 1980 compared two typical antipsychotics,
namely, loxapine versus trifluoperazine. Ueland 2004 used the
comparison arms of cognitive remediation programme (CRP)
and psychoeducational treatment programme (PTP) versus PTP.
Loxapine versus haloperidol were the comparator arms for Versiani
1978. Wykes 2007 compared CRP with treatment as usual, and study
authors did not describe what treatment as usual consisted of.
Three studies did not report data for participants between 13 and 18
years of age (杨玲 2004; Amminger 2006; Berger 2007). Eight studies
either reported insuDicient data or reported them in a way that
we found unusable (Buchsbaum 2007; Johnson 2004; Klier 2005; Lv
2004; Otsuka 2005; Schepp 1999; Tandon 2005; van Bruggen 2003).
We attempted to contact authors of Tandon 2005 and van Bruggen
2003 but did not hear back from them.
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Studies awaiting assessment

Currently, no studies are awaiting assessment.

Ongoing studies

Five studies are ongoing (Alaghband-rad 2006; AstraZeneca 2004;
AstraZeneca 2005; Bechdolf 2007; Pfizer 2005). Although study
protocols were published a few years ago, we could not find
full papers. Enquiries were made to the trialists to request more
information, but no further information became available.

Risk of bias in included studies

Please also refer to the 'Risk of bias' table in the Characteristics of
included studies.

Allocation

All 13 studies were described to be randomised. Four studies
(Jensen 2008; Kumra 1996; Kumra 2008; Sikich 2004) provided
descriptions of methods used to generate the sequence. Kumra
2008 and Sikich 2008 described adequate allocation concealment.

Blinding

Seven of 13 studies were described as double blind. Only three
studies gave further explanation about blinding. Kryzhanovskaya
2009 mentioned a double-blind phase followed by an open-label
phase. Kumra 1996 specifically said that raters, treating physicians
and nurses were blind to interventions. In Sikich 2008, blinding
was maintained even aOer one of the three arms had been
discontinued. Four studies were described as single blind or open
label (Aranda 2007; DelBello 2008; Jensen 2008; Swadi 2010). In the
studies of Huo 2007 and Xiong 2004, the blinding was unclear.

Incomplete outcome data

Many of the included studies used intention-to-treat analysis to
account for participants who leO the study early. Two Chinese
studies (Huo 2007; Xiong 2004) had no participants who leO early,
and investigators reported data for all participants. Aranda 2007
only partially addressed the issue by reporting data incompletely
for participants who leO the study early.

Selective reporting

Although most of the studies reported outcomes in suDicient detail,
some studies were not so open. Aranda 2007 reported multiple
outcome measures but only partially (e.g. reporting no SD for
a continuous scale). Kumra 1996 highlighted positive findings
but failed to discuss in adequate detail the high incidence of
neutropenia in the clozapine group.

Other potential sources of bias

Most of the included studies were well-designed randomised
controlled trials. In DelBello 2008, participants were selected from
ten diDerent centres, and broad inclusion criteria were applied
with a small number of participants (N = 17). Kumra 1996 was
a well-designed trial but it included few participants (N = 21).
Sikich 2004 did not use correction techniques to take into account
multiple analyses on a small sample (N = 51). The authors justified
this by stating that these analyses were 'exploratory' rather than
'inferential'. The studies described as single blind or open label are
prone to further bias because of lack of double blinding and prone
to interviewer or assessor biases.

EEects of interventions

See: Summary of findings for the main comparison Atypical
antipsychotics compared with placebo (only short term); Summary
of findings 2 Atypical compared with typical antipsychotics
(only short term); Summary of findings 3 Atypical vs atypical
antipsychotics (only short term); Summary of findings 4 Atypical
(standard-dose) vs atypical (low-dose) antipsychotics (only short
term)

1. Comparison 1: Atypical antipsychotics vs placebo (only
short term)

Two studies compared atypical antipsychotic medications with
placebo (Findling 2008; Kryzhanovskaya 2009).

1.1 Global state

Global state as measured on the CGI-S was reported by
Kryzhanovskaya 2009. No significant diDerence was noted between
olanzapine and placebo (1 RCT, n = 107, RR 0.84, 95% CI 0.65 to 1.10)
with regard to the number of non-responders.

1.2 Mental State

The number of non-responders in one study (Kryzhanovskaya
2009) was not significantly diDerent between participants receiving
olanzapine and those given placebo (1 RCT, n = 107, RR 0.84, 95% CI
0.65 to 1.10). In another study (Findling 2008), however, the number
of non-responders receiving aripiprazole 10 mg/d was greater than
the number given placebo (1 RCT, n = 197, RR 0.72, 95% CI 0.56 to
0.94).

1.3 Adverse e+ects

Significantly more people (Kryzhanovskaya 2009) had weight gain
> 7% of their baseline pretreatment weight in the group receiving
olanzapine over placebo (1 RCT, n = 107, RR 3.56, 95% CI 1.14
to 11.11). The mean weight gain for the group of young people
receiving olanzapine was 4.3 kg as compared with 0.1 kg (P < 0.001)
for the placebo group. Significantly more young people treated
with olanzapine (Kryzhanovskaya 2009) developed treatment-
emergent serum high prolactin concentration at any time during
treatment (81.0% vs 16.7%, P = 0.008) as compared with the
placebo group. The number of people with clinically significant
high serum prolactin concentration at the end of the study was
significantly higher for the olanzapine group (1 RCT, n = 107, RR 4.70,
95% CI 2.25 to 9.82).

In another study (Findling 2008), the authors reported no significant
diDerence in weight gain > 5% between the group receiving
aripiprazole and the group given placebo (1 RCT, n = 202, RR 4.41,
95% CI 0.98 to 19.91). Findling 2008 reported the total number of
adolescents with clinically significant low prolactin for all three
groups. Taken together, all adolescents treated with aripiprazole,
that is, the number of people in the aripiprazole arms of the trial,
had significantly lower serum prolactin concentration (1 RCT, n =
302, RR 3.77, 95% CI 1.88 to 7.58) as compared with the placebo
group.

1.4 Leaving the study early

Significantly more (57% vs 32%) people leO the study early (1 RCT,
n = 107, RR 0.56, 95% CI 0.36 to 0.87) from the placebo group as
compared with the olanzapine group (Kryzhanovskaya 2009). In the
treatment arm, 10 of a total of 72 young people (14%) allocated
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to the olanzapine arm leO the study because of lack of eDicacy
as compared with 18 of 35 young people (51%) allocated to the
placebo arm, who leO the study for the same reasons. In this trial,
only 5 (7%) young people leO the intervention arm (olanzapine)
as the result of adverse eDects. In the other study (Findling 2008),
no diDerence was noted between the intervention arm and the
placebo armwith regard to leaving the study early (1 RCT, n = 202,
RR 1.76, 95% CI 0.86 to 3.63).

1.5 Quality of Life

The mean end point of quality of life score was not included in the
analysis, as the data were highly skewed.

2. Comparison 2. Atypical vs typical antipsychotic medications
(only short term)

Five studies compared atypical antipsychotic medications with
typical antipsychotic medications (Huo 2007; Kumra 1996; Sikich
2004; Sikich 2008; Xiong 2004). Of these studies, Sikich 2004 and
Sikich 2008 had three arms and used two atypical antipsychotic
medications and one typical antipsychotic medication. We have
provided separately the data for all comparisons.

2.1 Global state

In the study Kumra 1996, the mean end point CGAS score clearly
favoured young people treated with clozapine (1 RCT, n = 21, RR
17.00, 95% CI 7.74 to 26.26) compared with haloperidol. However,
the two groups did not diDer in terms of the number of participants
showing no improvement (1 RCT, n = 21, RR 3.30, 95% CI 0.41
to 26.81). The study by Sikich 2004 did not show significant
improvement in the mean end point of CGI-I scores for adolescents
treated with risperidone as compared with haloperidol (1 RCT, n
= 34, MD -0.60, 95% CI -1.45 to 0.25) or for those treated with
olanzapine as compared with haloperidol (1 RCT, n = 31, MD -0.70,
95% CI -1.55 to 0.15). We could not calculate the mean end point CGI
score for Sikich 2008, as the authors reported two diDerent scores
at two time points: CGI-S score for baseline data and mean change
in CGI-I score following improvement. Huo 2007 and Xiong 2004 did
not report global state.

2.2 Mental State

Mean end point BPRS score was reported by five studies included
in the analysis (Huo 2007; Kumra 1996; Sikich 2004; Sikich 2008;
Xiong 2004). No significant diDerence in the mean end point BPRS
score was noted between atypical antipsychotic medications and
typical antipsychotic medications (5 RCTs, n = 236, MD -1.08,
95% CI -3.08 to 0.93). For studies with three arms, of which two
used atypical antipsychotic medications, we chose for the above
analysis the group treated with atypical antipsychotic medication
that included the bigger number of participants. For the above
calculation, we included only one comparison per study, as
otherwise a misleadingly higher number of total participants would
have been included in the typical antipsychotic medication group
(comparator group) as the result of duplication. When we looked
at each of the studies individually, comparisons for the mean
end point BPRS score between atypical and typical antipsychotic
medications crossed the line of no eDect for all studies in the
forest plot. Mean end point total PANSS score calculated from the
figures reported by Sikich 2008 showed significant improvement
with olanzapine (1 RCT, n = 75, MD 27.00, 95% CI 15.27 to 38.73)
and risperidone (1 RCT, n = 81, MD 32.90, 95% CI 19.70 to 46.10) as

compared with molindone. Although Kumra 1996 reported mean
end point SANS and SAPS scores, the data were highly skewed and
have not been included in the current analysis.

2.3 Adverse e+ects

No significant diDerence between atypical and typical
antipsychotic medications was reported by Huo 2007 and Xiong
2004 for extrapyramidal side eDects such as tremors (2 RCTs, n =
100, RR 0.46, 95% CI 0.21 to 1.04) and restlessness (2 RCTs, n = 100,
RR 0.71, 95% CI 0.24 to 2.10). Kumra 1996 reported that participants
receiving clozapine were three times more likely to have drowsiness
on treatment as compared with those given haloperidol (1 RCT, n =
21, RR 3.30, 95% CI 1.23 to 8.85, NNTH 2, 95% CI 2 to 17). Although
not reaching statistical significance, 50% of the participants (5 of
10 participants) receiving clozapine in the study by Kumra 1996

had a drop in absolute neutrophil count to below 1500 per mm3.
None of the participants in the haloperidol group experienced this
adverse eDect (1 RCT, n = 21, RR 12, 95% CI 0.75 to 192.86). For
the same study, 2 of 10 participants taking clozapine had seizures.
This is clinically significant, although the risk ratio for seizures while
taking clozapine as compared with haloperidol was not statistically
significant (1 RCT, n = 21, RR 5.45, 95% CI 0.29 to 101.55).

The mean end point body weight was not greater for adolescents
treated with risperidone (1 RCT, n = 81, MD 0.60, 95% CI -8.31 to
9.51) or olanzapine (1 RCT, n = 75, MD 2.90, 95% CI -6.30 to 12.10)
as compared with molindone (Sikich 2008). In this study, mean
serum cholesterol concentration showed a statistically significant
increase at the end of the treatment period (1 RCT, n = 75, MD
25.60, 95% CI 5.84 to 45.36) for adolescents treated with olanzapine
as compared with those given molindone. The serum cholesterol
concentration was not increased at the end of the study (Sikich
2008) for adolescents treated with risperidone (1 RCT, n = 75, MD
-1.50, 95% CI -21.01 to 18.01). The mean end point serum prolactin
concentration for all three groups (risperidone, olanzapine and
molindone) in the study done by Sikich 2008 was much higher
than the normal reference range, but no diDerence was reported
for the mean end point serum prolactin concentration as compared
with molindone for the the group of adolescents receiving atypical
antipsychotic medications.

2.4 Leaving the study early

Although this did not reach statistical significance, 3 of the 10 young
people treated with clozapine leO the study by Kumra 1996 as
the result of adverse eDects, of which two were due to a drop in
neutrophil count (1 RCT, n = 21, RR 3.30, 95% CI 0.41 to 26.81).
When all studies that reported reasons for leaving the study early
were taken together (Kumra 1996; Sikich 2004; Sikich 2008), fewer
adolescents receiving atypical antipsychotic medications leO the
study because of adverse eDects (3 RCTs, n = 187, RR 0.65, 95% CI
0.36 to 1.15) or for any reason (3 RCTs, n = 187, RR 0.62, 95% CI 0.39
to 0.97).

3. Comparison 3. Atypical vs atypical antipsychotic medication
(only short term)

The number of studies comparing one atypical antipsychotic
medication with another for adolescents with psychosis is
increasing (Jensen 2008; Kumra 2008; Sikich 2004; Sikich 2008;
Swadi 2010).
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3.1 Global state

For two studies (Sikich 2004; Sikich 2008), the numbers of
participants with no improvement in CGI score were similar for
the groups receiving risperidone and olanzapine (2 RCTs, n =
111. RR 1.04, 95% CI 0.70 to 1.54). In another study (Swadi
2010), which compared quetiapine and risperidone, no significant
diDerence was reported in the numbers of participants showing no
improvement in CGI score (1 RCT, n = 22, RR 1.20, 95% CI 0.52 to
2.79). The mean end point CAGS score was not significantly diDerent
(1 RCT, n = 39, MD 4.10, 95% CI -6.71 to 14.91) for participants
receiving clozapine and those taking olanzapine in a study by
Kumra 2008. However, the mean end point CGI-I score (Kumra
2008) was significantly better for the group of adolescents receiving
clozapine as compared with those given olanzapine (1 RCT, n = 39,
MD -1.07, 95% CI -1.9 to -0.22).

3.2 Mental State

The mean end point BPRS score was not diDerent in two
studies (Sikich 2004; Sikich 2008) that compared risperidone and
olanzapine, which are not included in the analysis as the data were
skewed. Even if one assumes normal distribution, the diDerence
between the two treatment arms (olanzapine vs risperidone)
is not significant when the mean end point BPRS scores are
compared. Similarly, Jensen 2008 reported that similar numbers
of participants in the groups receiving risperidone or quetiapine
showed no response, as defined by less than 40% reduction in
baseline PANSS score (1 RCT, n = 19, RR 0.48, 95% CI 0.17 to1.31).
When we compared risperidone with quetiapine in the study
by Jensen 2008, no diDerence between the groups was noted
regarding the number of participants who did not improve (1 RCT,
n = 29, RR 0.33, 95% CI 0.06 to 1.73). In the study by Swadi 2010,
which compared risperidone with quetiapine, similar numbers of
participants in both groups did not show response on the PANSS
score at the end of the study (1 RCT, n = 22, RR 1.67, 95% CI
0.52 to 5.33). The study by Kumra 2008 reported a similar mean
end point score on BPRS for participants receiving clozapine and
olanzapine (1 RCT, n = 39, MD -2.9, 95% CI -10.13 to 4.33). However,
categorical analysis of the data provided by Kumra 2008 on the
number of people who did not respond (defined as less than 30%
reduction in BPRS score) showed that results favoured clozapine
over olanzapine (1 RCT, n = 39, RR 0.14, 95% CI 0.03 to 0.60).

3.3 Adverse e+ects

Not much diDerence was observed in some of the studies included
in this review between medications used in the two arms of each
trial (various atypical antipsychotics) regarding the mean end point
body weight. Data reported by Sikich 2008 showed that the mean
end point body weight was similar for adolescents treated with
risperidone and those given olanzapine (1 RCT, n = 76, MD -2.30, 95%
CI -9.97 to 5.37). However, the mean change in body weight showed
that those treated with olanzapine had on average gained 6.1 + 3.6
kg by the end of treatment as compared with an average gain of 3.6
+ 4 kg for those treated with risperidone. The mean change in body
weight was statistically significant in this study.

Kumra 2008 reported no significant diDerence in the number of
people who gained ≥ 7% of baseline body weight between groups
of adolescents treated with olanzapine and clozapine (1 RCT, n
= 39, RR 1.75, 95% CI 0.33 to 9.34). However it is important to
remember that no diDerence between the two arms, does not
mean that this is not a clinical issue. It may be that both arms

included a high proportion of people who experienced weight gain.
To give an example, Jensen 2008 reported that 8 of 9 adolescents
taking risperidone and 6 of 10 adolescents treated with olanzapine
gained more than 7% of their baseline body weight. Kumra 2008
mentioned that 66% of people started on clozapine (12 of 18)
and 66% of adolescents started on olanzapine (14 of 21) reported
increased appetite by the end of the study. In the study by Sikich
2008, participants treated with olanzapine had higher mean end
point serum cholesterol concentration as compared with those
taking risperidone (1 RCT, n = 76, MD -27.10, 95% CI -50.13 to
-4.07). The serum cholesterol concentration for participants treated
with olanzapine showed an average increase of 19.9 + 23.9 mg/
dL at the conclusion of the study as compared with an average
decrease of 10.2 + 26.7 mg/dL for those taking risperidoneof .
These data are skewed and should be viewed with caution. As
can be easily seen from the wide standard deviation, a few
participants in both the risperidone and the olanzapine groups
showed increased serum cholesterol concentration. The only study
that reported drug-induced diabetes was Kumra 2008. Only one
of 18 adolescents treated with clozapine developed drug-induced
diabetes in this study. Although this finding is not statistically
significant when compared with the control group, in which no
participants developed diabetes, it needs to be viewed with caution
given the short-term nature of the study.

The serum prolactin concentration was increased much beyond the
normal range by the end of the study (Sikich 2008) for both groups
of adolescents treated with atypical antipsychotic medications.
However, no significant diDerence was noted between those who
received risperidone and those who took olanzapine (1 RCT,
n = 76, MD -2.30, 95% CI -9.97 to 5.37). Swadi 2010 reported
that a significantly greater number (10 of 11) of adolescents
receiving risperidone as compared with quetiapine had raised
serum prolactin concentration (1 RCT, n = 14, RR 4.44, 95% CI 0.60
to 32.77).

No diDerence in the number of participants reporting muscle
stiDness or akathisia was noted between adolescents who received
olanzapine and those who were given risperidone (1 RCT, n = 19,
RR 2.22, 95% CI 0.53 to 9.37) or quetiapine and risperidone (1 RCT,
n = 19, RR 4.44, 95% CI 0.60 to 32.77) in the study by Jensen 2008.
In the study by Swadi 2010, no significant diDerence was reported
between groups receiving risperidone versus quetiapine regarding
their scores on the Barnes Akathisia Scale, the Simspson Angus
Akathisia Scale and the Abnormal Involuntary Movement Scale.
Kumra 2008, Sikich 2004 and Sikich 2008 did not provide details
of extrapyramidal symptoms in their study, except when they had
been a reason for withdrawal from the study.

3.4 Leaving the study early

In the study by Kumra 2008, 11 of a total of 39 participants recruited
leO the study early. Of these 11 participants, six treated with
olanzapine and one treated with clozapine leO the study because
of non-response, two leO the clozapine arm of the trial because
of weight gain and one leO the olanzapine arm as a result of
neutropenia.

No diDerence in the number of people leaving the trial early
because of side eDects was reported for those treated with
risperidone or olanzapine (3 RCTs, n = 130, RR 1.21, 95% CI 0.51 to
2.87). Two of 10 adolescents who were treated with quetiapine leO
the study (Jensen 2008) because of non-response. In total, one of 10
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young people (Jensen 2008) from the risperidone group, four of 10
from the quetiapine group and four of 10 from the olanzapine group
leO the study. In total, only one young person from the olanzapine
group leO the study because of weight gain.

4. Comparison 4. Atypical (higher dose) vs atypical (lower
dose) antipsychotic medications (only short term)

Three studies compared lower and higher doses of the same
atypical antipsychotic medications (Findling 2008; DelBello 2008;
Haas 2009). We divided the groups that had used less than or equal
to 150 mg of chlorpromazine equivalent doses and groups that had
used higher doses of the same medications. This cut-oD is based
on the paper published by Andreasen 2010, in which the authors
had calculated the standardised chlorpromazine equivalent doses
of antipsychotic medications used in the CATIE study (Lieberman
2005). The chlorpromazine equivalent daily dose was attributed
to ziprasidone in this paper (112 mg of ziprasidone was equated
to 188 mg of chlorpromazine). Hence, we chose the cut-oD of 150
mg or more of chlorpromazine equivalent per day to define higher
dose as compared with low dose, which is less than 150 mg of
chlorpromazine equivalent.

4.1 Global state

Haas 2009 studied the comparative eDects of a low dose versus
a standard dose of risperidone. This multi-centred trial reported
that the standard dose of risperidone (1.5 mg to 6.0 mg) was found
to be superior to the low dose of risperidone (0.15 mg to 0.6 mg)
regarding the outcome of no response as assessed by the CGI-I
Scale (1 RCT, n = 255, RR 0.54, 95% CI 0.38 to 0.75). The authors
reported that the higher dose of risperidone was more eDective in
reducing the mean end point CGI-I score (1 RCT, n = 255, MD -0.60,
95% CI -0.93 to -0.27). Another study (Findling 2008) compared
30 mg of aripiprazole with 10 mg of aripiprazole. In this study
(Findling 2008), young people who received aripiprazole 30 mg
per day did better on the CGI Scale (1 RCT, n = 196, MD -0.20,
95% CI -0.48 to 0.08). DelBello 2008 reported findings of a small
study that compared low-dose (80 mg/d) versus high-dose (160
mg/d) ziprasidone. Only some of the data (n = 17) reported by
DelBello 2008 were used in this review; adolescents who had a
primary diagnosis of bipolar disorder were excluded. The mean
end point CGI score was not significantly diDerent in the groups
receiving diDerent doses of ziprasidone (1 RCT, n = 17, MD 0.20, 95%
CI -0.83 to 1.23). Taken together, participants treated with higher
doses (greater than 150 mg chlorpromazine equivalent per day)
had better mean end point CGI-I scores (3 RCT, n = 468, MD -0.34,
95% CI -0.55 to -0.13) as compared with participants taking lower
doses (less than 150 mg chlorpromazine equivalent per day).

4.2 Mental State

Haas 2009 reported that the mean end point PANSS score showed
significantly greater symptom reduction with standard/higher
doses of risperidone (1 RCT, n = 257, RR -8.00, 95% CI -13.75 to
-2.25). However, it is important to put this in the perspective of
relatively low mean baseline PANSS scores for the experimental
group 96.4 (SD 15.39) and the comparator group 93.3 (SD 14.14).
The diDerence in the mean change in PANSS score of -23.6 (SD
22.83) in the higher-dose risperidone group and -12.5 (SD 20.32) in
the low-dose risperidone group, although statistically significant, is
not clinically that important in that the total shiO in PANSS score
of 23.6 represents only 22% reduction from the baseline mean
PANSS score of 96.4. In other words, no category shiO in clinically

significant symptoms can be seen. This is reflected in our analysis
using categorical data (as reported by the study authors) on the
number of people who achieved remission (defined as greater than
30% reduction in PANSS score), which shows that low versus high
dose did not make a statistically significant diDerence (1 RCT, n
= 113, RR 0.78, 95% CI 0.59 to 1.03). When findings were taken
togather (Findling 2008; Haas 2009), standard dose versus low dose
did not result in a diDerence in the mean end point PANSS score (2
RCTs, n = 451, MD -3.49, 95% CI -7.26 to 0.28).

Findling 2008 reported no statistically significant diDerence
between groups receiving 10 mg/d and 30 mg/d of aripiprazole (1
RCT, n = 196, RR 0.84, 95% CI 0.48 to 1.48) for the outcome of not
achieving remission at six weeks. In another study (DelBello 2008),
authors reported no statistically significant diDerence between
groups receiving a lower dose (80 mg/d) versus a higher dose (160
mg/d) of ziprasidone, as reflected by the mean end point BPRS
score (1 RCT, n = 17, MD -4.40, 95% CI -19.20 to 10.40).

4.3 Adverse e+ects

It is not surprising that low-dose risperidone (Haas 2009)
was associated with significantly less-frequent extrapyramidal
symptoms (1 RCT, n = 254, RR 3.31, 95% CI 1.86 to 5.87). Data show
that 23 of 125 young people receiving high-dose risperidone and 8
of 132 young people given low-dose risperidone reported dystonia.
Although a significantly greater incidence of dystonia was seen in
the higher-dose group (1 RCT, n = 257, RR 3.04, 95% CI 1.41 to 6.53),
the occurrence of dystonia in both groups is clinically significant.
This study demonstrates that risperidone can cause dystonia even
at low doses, but the risk is increased with increasing dose.

A lower incidence of drug-induced Parkinsonism in the group taking
aripiprazole 30 mg (1 RCT, n = 202, RR 2.03, 95% CI 1.17 to 3.52) was
reported by Haas 2009, but extrapyramidal side eDects did not diDer
between the two groups in the other study (Findling 2008).

Interesting findings regarding hyperprolactinaemia were reported
in the study by Haas 2009. A significantly greater number of
participants with serum prolactin above 100 ng/mL were described
in the group that received a standard dose of risperidone (1 RCT, n =
257, RR 46.46, 95% CI 6.50 to 332.17). However, standard-dose and
low-dose groups did not diDer significantly regarding the number
of participants who had symptomatic hyperprolactinaemia (1 RCT,
n = 257, RR 3.70, 95% CI 0.78 to 17.45). In the trial reported
by Findling 2008, serum prolactin was reduced by the end of
treatment with aripiprazole. The mean change in serum prolactin
was -11.93 (SD 23.29) ng/mL for the group treated with aripiprazole
10 mg/d and -15.14 (SD 26.87) ng/mL for the group treated with
aripiprazole 30 mg/d. This diDerence between the two groups must
be viewed with caution because the data are highly skewed, as
expressed by the large standard deviation in the mean change
in serum prolactin in both groups. The mean serum cholesterol
concentration was reduced by -7.43 (SD 27.99) mg/dL and -5.01
(SD 23.28) mg/dL for participants treated with aripiprazole 10 mg
and 30 mg, respectively. The diDerence in mean change between
the two groups was not statistically significant, and the data
were skewed. However, the fact that the cholesterol level did not
increase for most of the young people is clinically important, given
that dyslipidaemia is associated with many of the other atypical
antipsychotic medications.
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The study by DelBello 2008 included participants with psychosis
and participants with bipolar disorder; for the purpose of
this review, we included only the data on adolescents with
schizophrenia and schizoaDective disorder. We did not include
the adverse eDects reported by DelBello 2008, as investigators
did not provide a breakdown of adverse eDects specifically for
the subgroup of participants (schizophrenia and schizoaDective
disorders) included in this review.

4.4 Leaving the study early

A total of 28% of participants in the group receiving a standard dose
of risperidone leO the study (Haas 2009) prematurely as compared
with 38% in the control arm receiving low-dose risperidone. The
most common reason cited for discontinuation was inadequate
response. In the group receiving aripiprazole 10 mg, 7.1% of
participants leO the study prematurely as compared with 4.1% in
the group receiving aripiprazole 30 mg. DelBello 2008 reported
that more participants (55%) who were receiving a higher dose
of ziprasidone leO the study early, but this was not statistically
significant when compared with the lower-dose group (1 RCT, n
= 17, RR 0.59, 95% CI 0.26 to 1.36). In the study by Haas 2009,
no diDerence was noted between the groups receiving low-dose
versus standard-dose risperidone regarding treatment-emergent
self-injury/aggression (1 RCT, n = 257, RR 0.35, 95% CI 0.04 to 3.34)
or worsening of any psychiatric symptoms (1 RCT, n = 257, RR 1.32,
95% CI 0.36 to 4.80).

D I S C U S S I O N

Summary of main results

1. Search

The current review identified more studies published in the last
4 years than earlier in which atypical antipsychotic medications
were used for treatment of adolescents with psychosis. Of the
13 studies included in this review, 8 were published during or
aOer 2008. Research in the area of psychosis in adolescence
seems to be active. However, given that 1 in 5 patients with
schizophrenia develop the illness before turning 18, more research
on early stages of the illness is needed. This would be in line
with further investigation of the neurodevelopmental hypothesis
of mental illnesses. Use of evidence-based interventions early on
for adolescents with psychosis provides ample scope to reduce the
duration of untreated psychosis and hence influence the overall
course of the illness.

2. Strengths and weaknesses

The review uses standardised search methodology and has
included studies published in languages other than English. It is
a comprehensive review on the topic that looks into the details
of published evidence and focusses not only on comparisons of
diDerent medications but also on diDerent doses of the same
medication when reported by published trials. The main weakness
of the review is its inability to collate data from various studies
systematically in single forest plots, as many of the studies
have used diDerent outcome measures and are heterogeneous in
reporting of side eDects; thus their findings cannot be combined.

1. Atypical antipsychotic medications vs placebo (only short
term)

The two studies reported comparative eDicacy of atypical
antipsychotic medications versus placebo.

1.1 Global state

Kryzhanovskaya 2009 did not show any diDerence in the measure
of global state between olanzapine and placebo.

1.2 Mental state

The study by Kryzhanovskaya 2009 compared olanzapine (mean
dose 11.0 + 4.0 mg/d) and placebo, whereas the other study
(Findling 2008) compared aripiprazole 10 mg/d and 30 mg/d with
placebo using three arms. The mean dose of olanzapine used by
Kryzhanovskaya 2009 is lower than the usual clinical dose used
for treatment of adolescents with psychosis and may explain the
negative finding. In the study by Findling 2008, on the other hand,
46% of adolescents in the treatment arm (aripiprazole 10 mg)
did not achieve remission as compared with 64% in the placebo
arm. Although the above diDerence is statistically significant, the
authors have defined remission as a score not exceeding 3 (mild
symptoms) on items P1, P2, P3, N1, N4, N6, G5 and G9 of the PANSS.
The mean end point total PANSS score, calculated from the data
published in the paper, is not statistically significant between the
treatment and placebo arms. Thus the results of the study should
be viewed with caution.

1.3 Adverse e+ects

Kryzhanovskaya 2009 reported that more young people who were
treated with placebo had exacerbation of schizophrenia, and this
was statically significant. This is also reflected in the fact that
significantly more people leO the study early from the placebo
group than from the olanzapine group because of lack of eDicacy.
This is understandable for a study that used placebo as the control
arm. Increased weight gain and treatment-emergent high prolactin
levels were reported in the olanzapine arm (Kryzhanovskaya 2009)
even for the lower mean dose of medication used. This implies that
adolescents are sensitive to some of the side eDects of olanzapine
even at this lower dose, although as a group, they may not benefit
in terms of therapeutic eDicacy when compared with placebo. No
significant weight gain was described with aripiprazole 30 mg as
compared with placebo.

1.4 Quality of life

Only one study (Findling 2008) reported quality of life for
participants treated with aripiprazole 30 mg compared with
placebo. The data were skewed and could not be rationally
interpreted. More studies should report quality of life.

2. Atypical vs Typical antipsychotic medications (only short
term)

Five studies compared atypical antipsychotic medications with
typical antipsychotic medications.

2.1 Global state

The mean end point CGAS score was significantly improved in the
group of participants treated with haloperidol as compared with
clozapine in the study by Kumra 1996. This could be a result of the
fact that the study was short term, and functional improvement
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takes longer than clinical improvement, especially with clozapine.
The studies by Sikich et al (Sikich 2004; Sikich 2008) did not
individually report improvement in the global state with atypical
antipsychotic medications.

2.3 Mental state

Second-generation antipsychotic medications remain the drug of
first choice for most UK clinicians who are treating adolescents
with psychosis in inpatient settings, as was reported in a recent
survey (Imran 2011). However, in the current review, the mean
end point BPRS score was not statistically diDerent in all five
studies for the atypical antipsychotic group as compared with the
group treated with typical antipsychotic medications. This is not in
keeping with currently reported prescribing patterns (Imran 2011).
On the Bunney-Hamburg Rating Scale, participants treated with
clozapine had a better outcome as reported by one of the included
studies (Kumra 1996).

2.4 Adverse e+ects

Most adverse eDects including extrapyramidal adverse eDects,
treatment-emergent hyperprolactinaemia and anticholinergic
adverse eDects were similar for atypical and typical antipsychotic
medications. Less weight gain was reported with some of the
typical antipsychotic medications. However, because all side
eDects are not reported uniformly, it is diDicult to make a head-to-
head comparison between studies.

3. Atypical antipsychotic vs atypical antipsychotic medications
(only short term)

Five studies compared two diDerent antipsychotic medications for
adolescents with psychosis.

3.1 Global state

Two studies by Sikich et al (Sikich 2004; Sikich 2008) reported no
diDerence in the end point global state between risperidone and
olanzapine. The end point global state also was not diDerent for
Kumra 2008, who compared clozapine and olanzapine.

3.2 Mental State

No diDerence in the outcome of mental state was noted in the
studies that compared one atypical antipsychotic medication with
another. However, most participants improved as compared with
baseline score.

3.3 Adverse e+ects

All studies reported similar and comparable adverse eDects
(extrapyramidal adverse eDects and weight gain) for most
medications. Olanzapine, risperidone and clozapine were
associated with increased body weight. For the studies included
in our review, no diDerence was noted in the number of people
putting on weight who were treated with olanzapine, risperidone
or clozapine; however, we do appreciate that diDerences in the
degree of weight gain have been described by other reviews
that examined second-generation antipsychotics, which could
employ more robust analysis because they included non-psychotic
conditions, as well as psychosis, in adolescents and children (De
Hert 2011). De Hert 2011 reported that ziprasidone was associated
with the least weight gain, followed by aripiprazole, quetiapine,
risperidone and olanzapine in ascending order. Olanzapine was
associated with increased mean end point serum cholesterol

concentration as compared with risperidone (Sikich 2008). More
people had elevated serum prolactin when treated with risperidone
as compared with quetiapine (Swadi 2010).

3.4 Leaving the study early

Similar numbers of people leO the study early because of
non-response when treated with olanzapine as compared with
risperidone (Jensen 2008; Sikich 2004; Sikich 2008).

4. Atypical (higher-dose) vs atypical (lower-dose)
antipsychotic medications (only short term)

Three studies compared higher doses of an antipsychotic
medication with lower doses of the same antipsychotic medication.

4.1 Global state

Some evidence shows that risperidone 1.5 to 6 mg is more likely
to improve the global state when compared with the very low dose
of 0.15 to 0.6 mg/d for adolescents with psychosis (Haas 2009).
However, no diDerence has been noted between the final global
state achieved by aripiprazole 30 mg/d and 10 mg/d (Findling 2008)
and similarly between ziprasidone 160 mg/d and 80 mg/d (DelBello
2008).

4.2 Mental state

In most comparisons of mental state, the lower dose (< 150
mg chlorpromazine equivalent) was equally eDicacious as the
higher dose of the same antipsychotic medication (> 150 mg
chlorpromazine equivalent). However, on the PANSS, the higher
dose of risperidone fared better.

4.3 Adverse e+ects

Lower dose was associated with lesser side eDects in general.
However,the number of young people who had symptomatic
hyperprolactinaemia was similar to the number who moved from
being overweight to obese, even on lower doses of risperidone.
In the study by Haas 2009, no diDerence was observed between
groups receiving low-dose versus standard-dose risperidone with
regard to treatment-emergent self-injury/aggression or worsening
of any psychiatric symptoms.

Overall completeness and applicability of evidence

1. Completeness

No outcome in this review involves longer-term follow-up; this
makes the review incomplete, as psychosis is oOen a long-term
condition. On the other hand, some of the studies have large and
impressive sample sizes. Adverse eDects were not reported by
researchers in a uniform manner, making it diDicult to compare
findings across studies. No data on hospital and service utilisation
outcomes, economic outcomes, behaviour or cognitive response
were available; such data would have made the review more
relevant to clinical practice in a milieu of patient-centred care.

2. Applicability

One in five patients with schizophrenia experiences onset of
illness during adolescence. Hence this review is relevant to the
practice of psychiatry at this transitional period from adolescence
to adulthood. Some trials are large and are representative of
adolescents with psychosis in the community. The studies have
been conducted in various social, cultural and political settings,
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making the findings of the review generalisable across the world.
However, the participants seem to be adherent to treatment and do
not have other co-morbidities such as cannabis abuse. In the real
world, non-adherence and comorbid substance misuse are more of
a rule than an exception.

Quality of the evidence

The atypical antipsychotic medications have been popular only
in the last 15 years; therefore most of the trials were conducted
recently as opposed to many other intervention trials. Hence, many
of the studies included in this review are of high quality, were
designed with the framework of the CONSORT guidelines in mind
and were published in reputable journals.

Potential biases in the review process

We are not aware of any biases in the review process. We have made
every eDort to identify all relevant trials. We may have failed to
identify small studies because of a degree of publishing bias, but
we do not think it likely that we have failed to identify large relevant
studies.

Agreements and disagreements with other studies or
reviews

Atypical antipsychotic medications are the drug of first choice
for most UK clinicians, according to a recent survey (Imran
2011). Similar data from other countries highlight the increased
popularity of atypical antipsychotic medications. In Israel alone,
prescription of atypical antipsychotic medications has increased
by more than 50% over a ten-year period (Gilat 2011). Although
the evidence base on the topic is growing, a gap in knowledge
on the use of atypical antipsychotic medications in children and
adolescents has been identified (Almandil 2011; Caccia 2011).
Our review agrees with another review published by Caccia 2011,
who concluded that amongst diDerent antipsychotic medications,
the diDerences between children/adolescents and adults were
greater with respect to type and severity of adverse eDects
than with respect to clinical eDicacy of individual medications.
In another review (Ardizzone 2010), the authors report that
risperidone was associated with extrapyramidal adverse eDects
in children and adolescents. This notion is supported in our
review by the findings of two recent Chinese RCTs comparing
risperidone with typical antipsychotic medications. We report
that the incidence of extrapyramidal symptoms with risperidone
treatment is similar to that reported with typical antipsychotic
medications. Our finding that aripiprazole is not associated with
weight gain and hyperprolactinaemia has also been reported
by Ardizzone 2010. However, many of the reviews published on
atypical antipsychotic medications have included a wide range of
studies/psychiatric conditions in children and adolescents; they
have seldom focused specifically on adolescents with psychosis.
We believe that treatment response and side eDects may be linked
not only by the medication but also by the primary psychiatric
disorder. Hence we did not include studies that evaluated the use
of antipsychotic medications in non-psychotic conditions such as
aDective disorder, autism, etc. Consequently, our review includes a
less heterogeneous participant population as compared with many
other reviews on antipsychotic medication use in children and
adolescents. The current review has tried to specifically address the
issue of atypical antipsychotic medication use in adolescents with
psychosis.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

1. For adolescents with psychosis

No convincing evidence supports the superiority of newer atypical
antipsychotic medications over typical antipsychotic medications
for the treatment of adolescents with psychosis. Patients fared very
similarly on typical antipsychotic medications as compared with
newer atypical antipsychotic medications with regard to clinical
response, but they diDered in some respects in terms of frequency
and severity of adverse eDects. Very little evidence supports the
superiority of one atypical antipsychotic medication over another,
but all atypical antipsychotic medications were associated with
improvement at the end of six weeks when compared with baseline.
One of the main considerations for choice of medication should be
response or lack of response to past trials with a specific medication
and acceptable adverse eDects for the patient. Treatment with
olanzapine, risperidone and clozapine was oOen associated with
weight gain. On the other hand, aripiprazole was not associated
with weight gain, increased prolactin (increased prolactin can
lead to sexual side eDects) or dyslipidaemia in most patients.
Some evidence shows that adolescents respond better to standard
doses as opposed to lower doses of medications (< 150 mg of
chlorpromazine equivalent). For aripiprazole, a lower dose (10 mg)
was as eDective as a higher dose (30 mg) in the treatment of
adolescents with psychosis.

2. For clinicians

No convincing evidence supports the superiority of newer
atypical antipsychotic medications over typical antipsychotic
medications for the treatment of adolescents with psychosis.
However, adolescents are prone to side eDects, even at low mean
doses of olanzapine. Because very little evidence supports the
superiority of one atypical antipsychotic (risperidone, olanzapine,
clozapine, quetiapine) over another, the main considerations for
choice of medication should be response or lack of response
to past trials with a specific medication and adverse eDects.
Olanzapine was found to be consistently associated with weight
gain across studies. Risperidone was found to be associated
with extrapyramidal symptoms similar to those seen with typical
antipsychotic medications. Aripiprazole was not associated with
increased body weight, hyperprolactinaemia or dyslipidaemia in
most patients. Some evidence supports the use of at least standard
doses of antipsychotic medications as compared with lower doses
(< 150 mg chlorpromazine equivalent), as the global response
is better with standard dose than with doses less than 150 mg
chlorpromazine equivalent. For aripiprazole, a lower dose (10 mg)
and a higher dose (30 mg) were equally eDicacious in the treatment
of adolescents with psychosis.

3. For managers, policy makers and funders

Very little evidence supports the exclusive use of atypical
antipsychotic medications over typical antipsychotic medications
in adolescents with psychosis with regard to improvement in
mental state. Many of the adverse eDects are also comparable.
Policy makers should not write oD typical antipsychotic
medications and should encourage a balanced approach in the
use of diDerent medications. Trainees and senior clinicians should
be trained on the use of both atypical and typical antipsychotic
medications as opposed to the current practice of almost exclusive
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use of atypical antipsychotic medications as the first line of
treatment.

Implications for research

The controlled studies report only short-term outcome measures
for adolescents treated with atypical antipsychotic medications.
More studies are needed with flexible dosing of olanzapine and
other atypical antipsychotic medications for adolescents with
psychosis. Side eDects noted in studies are not reported in a
uniform way, making comparisons across studies diDicult. For
future studies, standardised reporting of side eDects is advocated.
The role of typical antipsychotic medications for treatment of
adolescents with psychosis should be studied and reviewed
separately in a systematic review.
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Characteristics of included studies [ordered by study ID]

 

Methods Allocation: randomised.
Blindness: open.
Duration: 6 months.
Design: single centre.
Country: Spain.

Participants Diagnosis: psychosis (DSM-IV).
N = 50.
Age, years: range 12 to 18, mean age for quetiapine group 16.3 and olanzapine group 15.6.
Sex: not stated.
Setting: inpatient.

Interventions 1. Quetiapine mean dose 532.8 mg/d. N = 24.

2. Olanzapine mean dose 9.7 mg/d. N = 26.

Outcomes Leaving the study early.

Unable to use:

Global state: CGI-S (no SD).

Mental state: PANSS (no SD).

Neuropsychological test for cognition: WCST (no usable data).

Adverse effects (no usable data).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Aranda 2007 
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Random sequence genera-
tion (selection bias)

Unclear risk Not described in the report.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk This was an open-label study.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk This was an open-label study.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The issue was partially addressed.

Selective reporting (re-
porting bias)

Unclear risk The study reported multiple outcomes but partially (e.g. no SD for mean end
point PANSS score).

Other bias Unclear risk This seems to be a well-designed study, but not all results are reported.

Aranda 2007  (Continued)

 
 

Methods Allocation: randomised.
Blindness: open label.
Duration: 3 weeks.
Design: multi-centre.
Country: USA.

Participants Diagnosis: schizophrenia and schizoaffective disorder (DSM-IV-TR).
N = 17.
Age, years: range 10 to 17, mean age 14.6.
Sex: 11 male, 6 female.
Inclusion criteria: diagnosis of schizophrenia or schizoaffective disorder as defined by the DSM-IV-TR;
diagnosis confirmed by KID-SCID; BPRS score ≥ 35 with a score ≥ 4 on at least one of the items—unusual
thought content, suspiciousness, hallucinations or conceptual disorganisation. Only participants with
a body mass index (BMI) between the 5th and 95th percentiles were included.
Exclusion criteria: currently on stable well-tolerated treatment; suspected or established substance-in-
duced psychotic disorder; treatment with clozapine in the last 12 weeks; a depot antipsychotic in the
last 4 weeks or a monoamine oxidase inhibitor (MAOI) in the past 2 weeks; imminent risk of suicide or
homicide; IQ ≤ 70; autism or other pervasive developmental disorder; pregnancy, breast-feeding or un-
willingness to use contraceptions; any serious medical or neurological illness; any screening laboratory
value that deviated significantly from the reference range; history of cardiac problems, QTc prolonga-
tion ≥ 460 ms; or DSM-IV-TR-defined psychoactive substance abuse or dependence within the preceding
month.
Setting: unclear.

Interventions 1. Ziprasidone 80 mg/d. N = 8.

2. Ziprasidone 160 mg/d. N = 9.

Outcomes Leaving the study.

Global state: CGI-S.

DelBello 2008 
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Mental state: BPRS-A.

Unable to use:

Adverse effects: SARS, AIMS, BARS (no usable data).

Laboratory tests (no usable data).

Notes The study was divided into two periods: fixed doses of ziprasidone—three weeks; flexible doses—24
weeks. Only outcome data after a fixed-dose trial were usable. The study was funded by Pfizer Inc. The
authors reported separate data for bipolar disorder and schizophrenia/schizoaffective disorder.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Details of sequence generation were not mentioned. Because the study popu-
lation had a narrow age range, the different groups were comparable.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk This was an open-label trial.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk This was an open-label trial.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Authors reported the number of participants who had to discontinue with the
study. The primary aim of the study was to test the tolerability of high- vs low-
dose regimens of ziprasidone. Measuring efficacy was not the primary aim of
this study. Adverse effects experienced by study participants were reported in
sufficient detail.

Selective reporting (re-
porting bias)

Low risk Authors reported many outcome measures, especially adverse effects, in suffi-
cient detail.

Other bias Unclear risk Study participants were selected from 10 centres and met fairly broad inclu-
sion criteria. This could lead to inconclusive evidence of a particular condi-
tion. Authors reported findings separately for bipolar disorder and schizophre-
nia/schizoaffective disorder.

DelBello 2008  (Continued)

 
 

Methods Allocation: randomly assigned.
Blindness: double.
Duration: 6 weeks.
Design: multi-centre.
Country: USA, Europe, South America, Asia, the Carribean, South Africa.

Participants Diagnosis: schizophrenia (DSM-IV).
N = 302.
Age, years: range 13 to 17, mean age 15.4 + 1.4.
Sex: 171 male, 131 female.

Findling 2008 
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Inclusion criteria: diagnosis of schizophrenia as defined by the DSM-IV; diagnosis of schizophrenia con-
firmed by an adequately trained clinician (e.g. child psychiatrist) by means of the K-SADS-PL, PANSS
score ≥ 70.
Exclusion criteria: psychiatric comorbidity requiring pharmacotherapy, any evidence of suicide risk.
Current or past history of schizoaffective disorder, major depression, mental retardation, neuroleptic
malignant syndrome, any neurological disorder except Tourette's syndrome, severe head trauma or un-
stable medical disorder. Participants with resistant illness to two different antipsychotic drugs, sexu-
ally active adolescent boys or girls who did not agree to use contraceptives, positive screens for illegal
drugs within 3 months of baseline.
Setting: inpatient and outpatient.

Interventions 1. Placebo. N = 100.

2. Aripiprazole 10 mg/d. N = 100.

3. Aripiprazole 30 mg/d. N = 102.

Outcomes Leaving the study.

Global state: CGI-S, CGI-I, CGAS.

Mental state: PANSS.

Quality of life: P-QLES-Q.

Adverse effects: AIMS, BARS, SAS.

Biochemistry.

Unable to use:

Vital signs (no usable data).

Electrocardiogram (ECG) (no usable data).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation was stratified and was done separately across three geo-
graphical categories.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk This was a double-blind placebo-controlled trial.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk This was a double-blind placebo-controlled trial.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Incomplete outcome data were analysed.

Findling 2008  (Continued)
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Selective reporting (re-
porting bias)

Low risk Authors reported multiple outcome measures.

Other bias Low risk This was a well-designed RCT.

Findling 2008  (Continued)

 
 

Methods Allocation: randomised.
Blindness: double.
Duration: 8 weeks.
Design: multi-centre.
Country: Belgium, Bulgaria, Czech Rep, Estonia, Germany, Poland, Romania, USA.

Participants Diagnosis: catatonic, disorganised, paranoid, residual, undifferentiated schizophrenia (DSM-IV), acute
episode.
N = 257.
Age, years: range 13 to 17, mean age 15.6.
Sex: 145 male, 112 female.
Inclusion criteria: diagnosis of schizophrenia as defined by the DSM-IV, currently hospitalised with an
acute episode (PANSS score 60 to 120). Negative serum pregnancy test.
Exclusion criteria: schizophreniform disorder, significant suicidal risk or risk of violence, past history
of neuroleptic malignant syndrome, tardive dyskinesia, known or suspected seizure disorder BMI ≤ 5th
percentile or BMI > 95th percentile and administration of more than two doses of drug in the drug-free
washout period.
Setting: inpatient.

Interventions 1. Risperidone dose range 1.5 to 6.0 mg/d. N = 125.

2. Risperidone dose range 0.15 to 0.6 mg/d. N = 132.

In association with psychotherapy and psychoeducation.

Outcomes Leaving the study.

Global state: CGI-S, CGI-I.

Mental state: PANSS.

Adverse effects: SAS, AIMS, BARS.

Unable to use:

Laboratory tests (no usable data).

Notes Investigators were required as per protocol to adjust medications up to the maximum tolerated dose
over a period of 12 days to ensure that a full dose range would be explored for safety. The dose was to
remain stable during the last 4 weeks of the double-blind period.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated schedule.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Haas 2009 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk This was a double-blind study.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk This was a double-blind study.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Incomplete data were accounted for by using intention-to-treat analysis.

Selective reporting (re-
porting bias)

Low risk Supplementary data in journal website gives details of many of the outcome
measures.

Other bias Low risk This was a well-designed RCT.

Haas 2009  (Continued)

 
 

Methods Allocation: randomised.
Blindness: unclear.
Duration: 8 weeks.
Design: single centre.
Country: China.

Participants Diagnosis: schizophrenia (CCMD-3).
N = 40.
Age, years: mean age 14.
Sex: 21 male, 19 female.
Inclusion criteria: diagnosis of schizophrenia, age ≤ 16 years.
Exclusion criteria: patients with organic diseases.
Setting: inpatient and outpatient.

Interventions 1. Risperidone mean dose 3.18 ± 0.66 mg/d, range 2 to 4 mg/d. N = 20.

2. Perphenazine mean dose 16.2 ± 6.4 mg/d, range 10 to 24 mg/d. N = 20.

Outcomes Mental state: BPRS.
Adverse effects: TESS.

Notes Average length of illness: 2 to 8 months.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described in the report.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 

Unclear risk Not described in the report.

Huo 2007 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not described in the report.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The results accounted for all participants who started the study.

Selective reporting (re-
porting bias)

Low risk The study reported all outcomes it had intended to report at the beginning in
the study.

Other bias Low risk Although the study was in Chinese, we found after translation that reporting
was done in a clear and easy to understand way.

Huo 2007  (Continued)

 
 

Methods Allocation: randomised.
Blindness: open.
Duration: 12 weeks.
Design: single centre.
Country: USA.

Participants Diagnosis: schizophrenia, schizoaffective disorder, schizophreniform disorder, psychotic disorder NOS
(DSM-IV).
N = 30.
Age, years: range 10 to 18, mean age 15.2 ± 2.1.
Sex: 20 male, 10 female.
Inclusion criteria: boys and girls aged 10 to 18 years, inclusive, with a diagnosis of schizophre-
nia/schizoaffective disorder, schizophreniform disorder, or psychotic disorder NOS. At least one posi-
tive or negative symptom associated with schizophrenia of moderate or greater severity on PANSS that
had been present throughout the past 2 weeks.
Exclusion criteria: diagnosis of mental retardation, affective disorder (i.e. major depressive disorder or
bipolar disorder) with psychotic features, current alcohol or drug dependence or abuse, history of se-
rious adverse reactions or non-response to an adequate trial of any of the proposed treatments, preg-
nant or refused to practice contraception, serious and unstable medical condition.
Setting: inpatient and outpatient.

Interventions 1. Risperidone mean dose 3.4 ± 1.5 mg/d, range 1 to 6 mg/d. N = 10.

2. Olanzapine mean dose 14.6 ± 4.6 mg/d, range 5 to 20 mg/d. N = 10.

3. Quetiapine mean dose 611 ± 253.4 mg/d, range 100 to 800 mg/d. N = 10.

Outcomes Leaving the study early.

Global state: CGI-S, CGAS.

Mental state: PANSS.

Adverse effects: AIMS, SAS.

Unable to use:

Laboratory tests (no usable data).

Notes Of 30 participants 27 were inpatients.
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random sequence was performed using computer-generated randomisation
schedule.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk This was an open-label study.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk This was an open-label study.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis was done using the 'last observation carried for-
ward' method for participants who did not complete the study.

Selective reporting (re-
porting bias)

Low risk Outcomes were reported in sufficient detail.

Other bias High risk As the study was open label, it was probably subjected to interviewer's bias or
researcher's bias.

Jensen 2008  (Continued)

 
 

Methods Allocation: randomised.
Blindness: double.
Duration: 6 weeks.
Design: multi-centre.
Country: USA, Russia.

Participants Diagnosis: paranoid, disorganised, catatonic, undifferentiated, residual schizophrenia (DSM-IV-TR).
N = 107.
Age, years: range 13 to 17, mean age 16.
Sex: 75 male, 32 female.
Inclusion criteria: diagnosis confirmed by the K-SADS-PL. Baseline score ≥ 35 on the anchored version
of the BPRS-C (21 items), with a score of 3 or higher on at least one of the following BPRS-C items at en-
rolment and randomisation: hallucinations, delusions or peculiar fantasies.
Exclusion criteria: previous participation in a clinical trial of oral olanzapine. Treatment within 30 days
of the trial with a drug without regulatory approval for any indication. Previous non-response to an ad-
equate dose/duration of olanzapine treatment. Pregnancy, nursing, or refusal to practise contracep-
tion (for females). Acute or unstable medical condition. Prolactin levels > 200 ng/L at randomisation.
DSM-IV-TR substance dependence within 30 days. Current diagnosis of a comorbid psychiatric or devel-
opmental disorder.
Setting: inpatient and outpatient.

Interventions 1. Olanzapine mean dose 11.1 ± 4.0 mg/d, range 2.5 to 20 mg/d. N = 72.

2. Placebo. N = 35.

Kryzhanovskaya 2009 
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Outcomes Leaving the study early.

Global state: CGI-I, CGI-S.

Mental state: BPRS-C, PANSS, OAS.

Adverse effects: SAS, BARS, AIMS.

Unable to use:

Laboratory tests (no usable data).

Notes Mean age at onset of illness ∽ 13 years.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described in the report.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk There was a double-blind phase followed by an open-label phase.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk There was a double-blind phase followed by an open-label phase.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Appropriate intention-to-treat analysis was performed.

Selective reporting (re-
porting bias)

Low risk Multiple outcome measures were reported in detail.

Other bias Low risk This was a well-designed RCT.

Kryzhanovskaya 2009  (Continued)

 
 

Methods Allocation: randomised.
Blindness: double.
Duration: 6 weeks
Design: single centre.
Country: USA.

Participants Diagnosis: disorganised, undifferentiated, paranoid schizophrenia (DSM-III-R).
N = 21.
Age, years: range 6 to 18, mean 14 ± 2.3 .
Sex: 11 male, 10 female.
Inclusion criteria: diagnosis of schizophrenia as defined by the DSM-III-R, with documented psychotic
symptoms by the age of 12 years; intolerance, non-response or both to at least two different neurolep-

Kumra 1996 
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tic drugs; IQ of 70 or greater. In other words, this study included only adolescents with treatment-resis-
tant schizophrenia.
Exclusion criteria: neurological or medical disease.
Setting: inpatient.

Interventions 1. Clozapine mean dose 176 ± 149 mg/d, range 25 to 525 mg/d. N = 10.

2. Haloperidol mean dose 16 ± 8 mg/d, range 7 to 27 mg/d. N = 11.

Outcomes Leaving the study early.

Global state: CGI, CGAS.

Mental state: BPRS, SANS, SAPS, B-HPRS).

Adverse effects: SAS, TESS, AIMS.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation sequence was done using table of random numbers.

Allocation concealment
(selection bias)

Unclear risk Not described in the report.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Raters, treating physicians and nurses were blind to the study status.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Raters were blind to the study status.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Appropriate intention-to-treat analysis was conducted.

Selective reporting (re-
porting bias)

High risk Positive findings were highlighted in the 'Results' section. The high incidence
of neutropenia in the clozapine group has been reported but not adequately
discussed.

Other bias High risk This is a well-designed RCT for treatment-resistant schizophrenia in childhood,
but the total number of children recruited is small.

Kumra 1996  (Continued)

 
 

Methods Allocation: randomised.
Blindness: double.
Duration: 12 weeks.
Design: multi-centre.
Country: USA.

Kumra 2008 
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Participants Diagnosis: treatment-resistant schizophrenia, schizoaffective disorder (DSM-IV).
N = 39.
Age, years: range 10 to 18, mean age 15.6 (2.1).
Sex: 21 male, 18 female.
Inclusion criteria: diagnosis of schizophrenia or schizoaffective disorder based on a structured inter-
view, non-response to at least two different neuroleptic drugs, baseline BPRS ≥ 35. In other words, this
study included only adolescents with treatment-resistant schizophrenia.
Exclusion criteria: premorbid diagnosis of mental retardation (IQ < 70); history of serious adverse reac-
tions to proposed treatments; pregnancy; serious or unstable medical condition; failure to respond to
adequate trials of clozapine (≥ 300 mg/d for 12 weeks) or olanzapine (≥ 20 mg/d for 8 weeks).
Setting: inpatient.

Interventions 1. Clozapine mean dose 403.1 ± 201.8 mg/d, range 50 to 700 mg/d. N = 18.

2. "High-dose" olanzapine mean dose 26.2 ± 6.5 mg/d, range 10 to 30 mg/d. N = 21.

Outcomes Leaving the study early.

Global state: CGI, CGAS.

Mental state: BPRS, SANS.

Adverse effects: TESS, AIMS.

Laboratory tests.

Notes Age of onset of psychosis, years: 12.7 ± 2.4 (clozapine group); 11.75 ± 3.2 (olanzapine group).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation sequence was followed.

Allocation concealment
(selection bias)

Low risk Adequate attempts were made to maintain allocation concealment (using
numbered containers, centralised telephone, etc).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk This was a double-blind RCT, but the details of blinding and how it was main-
tained had not been described in the report.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk This was a double-blind RCT, but the details of blinding and how it was main-
tained had not been described in the report.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Appropriate intention-to-treat analysis was performed. All participants who
had been randomly assigned were included. in the analysis

Selective reporting (re-
porting bias)

Low risk Adequate numbers of outcome measures were reported.

Other bias Low risk This was a well-designed RCT.

Kumra 2008  (Continued)
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Methods Allocation: randomised.
Blindness: double.
Duration: 8 weeks.
Design: multi-centre.
Country: North America.

Participants Diagnosis: psychotic disorder (K-SADS-PL,SCID).
N = 51.
Age, years: range 8 to 19; mean age 14 years 8 months.
Sex: 30 male, 20 female.
Inclusion criteria: at least one positive psychotic symptom of moderate or greater severity on the
BPRS-C, present for two weeks, IQ > 69.
Exclusions: acute substance intoxication or withdrawal; history of adverse reactions or non-response
to study medications; prior diagnosis of a pervasive developmental disorder; serious medical illness;
pregnancy or refusal to practise contraception; imminent risk of harm to self or others.
Setting: inpatient and outpatient.

Interventions 1. Risperidone mean dose 3.3 mg/d. N = 19.

2. Olanzapine mean dose 12.3 mg/d. N = 16.

3. Haloperidol mean dose 5.3 mg/d. N = 15.

Outcomes Leaving the study early.

Global state: CGI, CGI-S.

Mental state : BPRS, CPRS.

Adverse effects: AIMS, SAS.

Unable to use:

Laboratory tests (no usable data).

Notes 36% discontinuation rate.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation schedule, stratified by age.

Allocation concealment
(selection bias)

Unclear risk Not adequately described in the study.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk This was a double-blind study, but the details of how blinding was maintained
were not reported.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk As the study compares drugs from different classes, the raters could have
made a guess about young people being on haloperidol.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All participants who were randomly assigned were included in the analysis.

Sikich 2004 
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Selective reporting (re-
porting bias)

Unclear risk Many different outcome measures were reported.

Other bias High risk The analysis did not use correction techniques to take into account multiple
analyses on a small sample. The authors justified this by stating that these
analyses were 'exploratory' rather than 'inferential'.

Sikich 2004  (Continued)

 
 

Methods Allocation: randomised.
Blindness: double.
Duration: 8 weeks.
Design: multi-centre.
Country: North America.

Participants Diagnosis: schizophrenia, schizoaffective disorder or schizophreniform disorder (DSM-IV).
N = 116.
Age, years: 8 to 19.
Sex: 75 male, 41 female.
Inclusion criteria: current positive psychotic symptoms of at least moderate intensity on PANSS.
Exclusions: prior evidence of mental retardation; current major depressive episode; active substance
abuse; acute substance intoxication or withdrawal; history of intolerance or non-response to study
medications; history of an adequate trial of any study medications; imminent risk of harm to self or
others
Setting: inpatient and outpatient.

Interventions 1. Molindone mean dose 59.9 ± 33.5 mg/d. N = 40.

2. Olanzapine mean dose 11.4 ± 5.0 mg/d. N = 35.

3. Risperidone mean dose 2.8 ± 1.4 mg/d. N = 41.

Outcomes Leaving the study early.

Global state: CGI, Adult and Child Functional Assessment Scale.

Mental state: PANSS, BPRS-C.

Adverse effects: SARS, BARS, AIMS.

Laboratory tests.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not adequately described in the study.

Allocation concealment
(selection bias)

Unclear risk Not adequately described in the study.

Blinding of participants
and personnel (perfor-
mance bias) 

Low risk This was a double-blind study, and blinding was maintained even after discon-
tinuation of one of the arms (olanzapine group) of the study for ethical rea-
sons.

Sikich 2008 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Blinding was maintained even after discontinuation of one of the arms of the
study.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All participants who had been randomly assigned were included in the final
analysis.

Selective reporting (re-
porting bias)

Low risk Multiple outcome measures are described in sufficient detail.

Other bias Low risk This is a well-designed RCT.

Sikich 2008  (Continued)

 
 

Methods Allocation: randomised.
Blindness: single blind (open label with blind midpoint and end point assessments).
Duration: 6 weeks.
Design: single centre.
Country: New Zealand.

Participants Diagnosis: first-onset psychotic disorder or mood disorder with psychotic features (DSM-IV).
N = 22.
Age, years: range 15 to 18.
Sex: 13 male, 9 female.
Inclusion criteria: individuals younger than 19 years of age, with a first-onset psychotic disorder or a
mood disorder with psychotic features according to DSM-IV. 
Exclusion criteria: individuals with alcohol or substance dependence not in full remission and persons
who had received earlier treatment with atypical antipsychotic drugs.
Setting: inpatient.

Interventions 1. Risperidone mean dose 2.9 mg/d, range 1.5 to 5 mg/d. N = 11.

2. Quetiapine mean dose 607 mg/d, range 100 to 800 mg/d. N = 11.

Outcomes Global state: CGI-S.
Mental state: PANSS, BPRS, HAM-D, YMRS.
Adverse effects: AIMS, SARS, BARS.
Laboratory tests.

Notes This is a well-designed study involving a small number of participants from a single centre.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Stratified randomisation process, four strata.

Allocation concealment
(selection bias)

Unclear risk Not adequately described in the study.

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Open-label study with blind midpoint and end point assessments.

Swadi 2010 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label study with blind midpoint and end point assessments.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Clear flow chart for study patients accounting for all participants.

Selective reporting (re-
porting bias)

Low risk No source of selective reporting could be found.

Other bias Unclear risk Lack of double blindness puts the study under suspicion of further biases.

Swadi 2010  (Continued)

 
 

Methods Allocation: randomised.
Blindness: not clear.
Duration: 8 weeks.
Design: single centre.
Country: China.

Participants Diagnosis: childhood-onset schizophrenia (CCMD-2-R).
N = 60.
Age, years: 7 to 16, mean age ∽ 14.
Sex: 34 male, 26 female.
Inclusion criteria: children with the diagnosis of schizophrenia according to CCMD-2-R should be be-
tween 7 and 16 years of age with no physical problems and no organic neurological disease.
Setting: inpatient.

Interventions 1. Risperidone dose range 0.5 to 5 mg/d. N = 30.

2. Chlorpromazine dose range 50 to 400 mg/d. N = 30.

Outcomes Mental state: BPRS.
Adverse effects: TESS.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not adequately described in the study.

Allocation concealment
(selection bias)

Unclear risk Not adequately described in the study.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding not clear.

Blinding of outcome as-
sessment (detection bias) 

High risk Blinding not clear.

Xiong 2004 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data reported for all participants.

Selective reporting (re-
porting bias)

Low risk The study reported all of the outcomes that it had intended to report at the
start of study.

Other bias Unclear risk Unclear blinding makes this study prone to further biases.

Xiong 2004  (Continued)

AIMS—Abnormal Involuntary Movement Scale.
BARS—Barnes Akathisia Rating Scale.
B-HPRS—Bunney-Hamburg Psychosis Rating Scale.
BPRS—Brief Psychiatric Rating Scale.
BPRS-C—Brief Psychiatric Rating Scale for Children.
CBCL—Child Behaviour Check List.
CCMD-2-R—Chinese Classification of Mental Disorders, Second Edition, Revised.
CCMD-3—Chinese Classification of Mental Disorders, Third Edition.
CGAS—Children's Global Assessment Scale.
CGI—Clinical Global Impressions scale.
DSM-III-R—Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised.
DSM-IV—Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.
DSM-IV-TR—Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision.
GAS—Global Assessment of Functioning.
K-SADS-P—Schedule for ADective Disorders and Schizophrenia for School-Age Children.
K-SADS-PL—Schedule for ADective Disorders and Schizophrenia for School-Age Children—Present and Lifetime Version.
KID-SCID—Childhood Disorders Version of the Structured Clinical Interview for DSM-IV Disorders.
NOSIE—Nurses' Observation Scale for Inpatient Evaluation.
OAS—Overt Agression Scale.
PANSS—Positive and Negative Syndrome Scale.
P-QLES-Q—Paediatric Quality of Life Enjoyment and Satisfaction Questionnaire.
SAS—Simpson Angus Scale.
S-ANRS—Simpson-Angus Neurological Rating Scale.
S-AEPS—Simpson-Angus Extrapyramidal Symptoms Scale.
SANS—Scale for the Assessment of Negative Symptoms.
SAPS—Scale for the assessment of Positive Symptoms.
SCID—Structured Clinical Interview for DSM-IV.
STESS—Subjective Treatment Emergent Symptoms Scale.
TESS—Treatment Emergent Symptoms Scale.
WCST—Wisconsin Card Sorting Test.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Amminger 2006 Allocation: randomised.
Participants: individuals (13 to 24 years) at ultra-high risk (UHR) for psychosis
Interventions: omega-3 fatty acids vs placebo.
Outcomes: no separate data reported for 13 to 17 years age group.

Antropov 1981 Allocation: not randomised, open-label study.

Berger 2007 Allocation: randomised.
Participants: people in first psychotic episode, drug naive, age range 15 to 25 years.
Interventions: 200 mg/d vs 400 mg/d quetiapine fumarate.
Outcomes: no separate data reported for 15 to 17 years age group.
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Study Reason for exclusion

Bertelsen 2005 Allocation: randomised.
Participants: people with first episode of schizophrenia or psychosis, age range 18 to 45 years.

Buchsbaum 2007 Allocation: randomised.
Participants: people with a diagnosis of psychosis NOS (DSM-IV), age range 13 to 21 years.
Interventions: olanzapine vs haloperidol.
Outcomes: no usable data.

Chen 2007 Allocation: randomised.
Participants: children and adolescents with first episode of schizophrenia, most participants
younger than 13 years of age.

Davidson 2004 Allocation: randomised.
Participants: people with first episode and early psychosis, no age range given.

Gao 2007 Allocation: randomised.
Participants: children and adolescents with schizophrenia, most participants younger than 13
years of age.

Jenner 2004 Allocation: not randomised, retrospective study.

Johnson 2004 Allocation: randomised.
Participants: adolescents with diagnosis of schizophrenia (DSM-IV), age range 13 to 17 years.
Interventions: risperidone vs placebo.
Outcomes: no data provided, no usable data.

Killackey 2006 Allocation: randomised.
Participants: people with first episode of psychosis, age range not clear.

Klier 2005 Allocation: randomised.
Participants: people with diagnosis of "at-risk-mental-state" for psychosis, age range 13 to 25
years.
Interventions: omega-3 fatty acids and standard care vs standard care.
Outcomes: no usable data.

Leblanc 2006 Allocation: randomised.
Participants: people with schizophrenia or related psychosis, age range not clear.

Leclerc 2006 Allocation: randomised.
Participants: people with first psychotic episode, age range not clear.

Liang 2003 Allocation: not randomised, blinding unclear.

Linszen 2006 Allocation: randomised.
Participants: people with schizophrenia, mean age at onset of psychosis 19.3 years, focus on young
adults rather than adolescents.

Lv 2004 Allocation: randomised.
Participants: adolescents with schizophrenia.
Intervention: clozapine vs risperidone.
Outcomes: insufficient data, unable to use data.

Malik 1980 Allocation: randomised.

Participants: adolescents with a diagnosis of acute, catatonic, paranoid or simple schizophrenia;
age range 14 to 19 years (mean age 17 years).

Interventions: loxapine vs trifluoperazine.
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Study Reason for exclusion

Reason for exclusion: This study will be considered for the other review by the authors on typical
antipsychotic medications. We excluded this study, done in the 1970s, from the current review, as
this study did not provide any atypical antipsychotic medication in any of the arms.

Mathai 2004 Allocation: randomised.
Participants: children with psychiatric disorders, no specific diagnosis, age range 4 to 14 years
(mean age 9 years).

McConville 2003 Allocation: not randomised, open-label study.

McGlashan 2003 Allocation: randomised.
Participants: people meeting criteria of schizophrenia prodrome, most study participants not with-
in 13 to 17 years age range.

McGorry 2007 Allocation: randomised.
Participants: people meeting ultra-high risk (UHR) criteria for psychotic disorder, mean age 18.36
years, most study participants not within 13 to 17 years age range.

Newton 2005 Allocation: not randomised, open-label study.

Otsuka 2005 Allocation: randomised.
Participants: people with diagnosis of schizophrenia spectrum disorder or bipolar spectrum disor-
der, age range 13 to 17 years.
Interventions: aripiprazole.
Outcomes: a phase II study, insufficient data, unable to use data.

Power 2004 Allocation: randomised.
Participants: people with first episode of psychosis, mean age 26.3 ± 6.2 years, most participants
not within 13 to 17 years age range.

Schepp 1999 Allocation: randomised.
Participants: people with a DSM-IV diagnosis of schizophrenia, age range 15 to 19 years.
Interventions: behavioural self-management study.
Outcomes: insufficient data, unable to use data.

Sela 2003 Allocation: not randomised.

Stain 2006 Allocation: randomised.
Participants: youths at risk for psychosis, age range not clear.

Tandon 2005 Allocation: randomised.
Participants: hospitalised children and adolescents with a diagnosis of acute or transient psychot-
ic disorder.
Interventions: risperidone and placebo.
Outcomes: no data comparing groups available from abstracts, no response from corresponding
author to our request for full paper.

Ueland 2004 Allocation: randomised.

Participants: individuals with a diagnosis of schizophrenia, schizoaffective disorder, schizotypal
personality disorder, bipolar disorder, psychotic disorder NOS, major depressive disorder (DSM-IV);
age range 12 to 18 years (mean 15.3 years).

Interventions: cognitive remediation programme (CRP) + psychoeducational treatment pro-
gramme (PTP) vs PTP.

van Bruggen 2003 Allocation: randomised.
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Study Reason for exclusion

Participants: adolescents and young adults with first or second episode of schizophrenia, schizo-
phreniform or schizoaffective disorder (DSM-IV), age range 16 to 28 years.
Interventions: olanzapine vs risperidone.
Outcomes: no separate data reported for 16 to 17-year-olds. Corresponding author could not be
contacted.

van Nimwegen 2006 Allocation: randomised.
Participants: people with schizophrenia, schizophreniform or schizoaffective disorder (DSM-IV),
mean age ∼ 25 years.

Versiani 1978 Allocation: randomised.

Participants: adolescents with a diagnosis of schizophrenia (DSM-II), age range 13 to 18 years (mean
age 16.1 years).

Interventions: loxapine vs haloperidol.

Reason for exclusion: This study will be considered by the authors for the other review on typical
antipsychotic medications. We excluded this study, done in the 1970s, from the current review, as
this study did not provide any atypical antipsychotic medication in any of the arms.

Wang 2007 Allocation: randomised.
Participants: children and adolescents with schizophrenia, most participants younger than 13
years.

Wykes 2007 Allocation: randomised.

Participants: adolescents and adults with a diagnosis of schizophrenia (DSM-IV), age range 14 to 22
years (mean age 18.2 years).

Interventions: cognitive remediation therapy (CRT) vs treatment as usual, details of treatment as
usual not given.

Xiu 2004 Allocation: randomised.
Participants: people with schizophrenia, mean age ∼ 27 years.

Yang 2007 Allocation: randomised.
Participants: people with schizophrenia, mean age ∼ 11 years.

Yao 2003 Allocation: randomised.
Participants: children with schizophrenia, mean age ∼ 11 years.

Yi 2006 Allocation: randomised.
Participants: children and adolescents with schizophrenia, most study participants younger than
13 years.

Zhang 2007 Allocation: randomised.
Participants: children with mean age 10.07 ± 2.35 years.

Zhou 2007 Allocation: randomised.
Participants: children and adolescents with schizophrenia, most study participants younger than
13 years.

杨玲 2004 Allocation: randomised.
Participants: children and adolescents with schizophrenia, age range 6 to 14 years.
Interventions: chlorpromazine vs clozapine vs risperidone.
Outcomes: no separate data given for 13 to 14 years age group.
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Study Reason for exclusion

谭友果 2002 Allocation: not randomised, blinding not stated.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Management of first episode of psychoses in Iran: unique features and challenges.

Methods Randomised.

Participants Drug-naive inpatients, aged 15 to 60 years, who were diagnosed with first episode of psychosis .

Interventions Treatment as usual (TAU) vs standard telephone follow-up (ST-TF) vs standard-home visit (ST-HV).

Outcomes Comprehensive batteries of clinical ratings, cognitive and neuropsychological tests.

Starting date 2006.

Contact information rad@ams.ac.ir

Notes Corresponding author did not respond to our enquiry about the study

Another study under the same study ID includes adolescents (15 to 18 years) as participants. It
seems highly likely that this is part of the main study, the characteristics of which are mentioned
above.

Alaghband-rad 2006 

 
 

Trial name or title A 6-week, multi-centre, randomised, double-blind, parallel-group, placebo-controlled, phase 3b
study of the efficacy and safety of quetiapine fumarate (Seroquel™) immediate-release tablets
compared with placebo in adolescents with schizophrenia.

Methods Randomised.

Participants Males and females aged 13 to 17 years with documented clinical diagnosis of schizophrenia.

Interventions Quetiapine fumarate (Seroquel™) vs placebo.

Outcomes PANSS, level of functioning, safety, efficacy, tolerability, hostility, aggression.

Starting date July 2004.

Contact information ClinicalTrials.gov identifier NCT00090324. AstraZeneca Information Center (8 AM to 7 PM EST). Tel
001-800-236-9933.

Notes  

AstraZeneca 2004 
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Trial name or title A 26-week, multi-centre, open-label, phase 3b study of the safety and tolerability of quetiapine fu-
marate (Seroquel™) immediate-release tablets in daily doses of 400 mg to 800 mg in children and
adolescents with bipolar I disorder and in adolescents with schizophrenia.

Methods Randomised.

Participants Males and females aged 10 to 17 years with documented clinical diagnosis of schizophrenia or
bipolar I disorder.

Interventions Quetiapine fumarate (Seroquel™) 400 mg/d versus 800 mg/d.

Outcomes Adverse events (AEs); rate of participant withdrawal due to AEs; changes in clinical laboratory test
results and SARS, BARS and AIM scores; changes in menses for female participants; changes in
weight and BMI; changes in CGAS.

Starting date July 2004.

Contact information ClinicalTrials.gov identifier NCT00227305. AstraZeneca Information Center (8 AM to 7 PM EST). Tel
001-800-236-9933.

Notes  

AstraZeneca 2005 

 
 

Trial name or title Development and pilot evaluation of modified cognitive behavioural therapy for adolescents with
early-onset psychosis.

Methods Randomised.

Participants Males and females aged 14 to 18 years with DSM-IV diagnosis of schizophrenia, schizophreniform or
schizoaffective disorder, delusional disorder.

Interventions Modified cognitive behavioural therapy (mCBT) + treatment as usual (TAU) vs TAU.

Outcomes PANSS, social functioning (GAF), suicide, suicide attempts, rehospitalisation, severe depressive
symptom exacerbation, quality of life.

Starting date May 2007.

Contact information ClinicalTrials.gov identifier NCT00465920. Andreas Bechdolf, PD, Dr; +49 221 478 3869; an-
dreas.bechdolf@uk-koeln.de. Bettina Pohlmann, Dr; + 49 221 478 3870; bettina.pohlman-
n@uk-koeln.de.

Notes mCBT is an individual outpatient treatment consisting of 20 sessions and 5 psychoeducational ses-
sions with parents.

Bechdolf 2007 

 
 

Trial name or title Six-week, double-blind, placebo-controlled phase III trial evaluating the efficacy, safety and phar-
macokinetics of flexible doses of oral ziprasidone in adolescent participants with schizophrenia.

Methods Randomised.

Pfizer 2005 
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Participants Males and females aged 13 to 17 years with DSM-IV diagnosis of schizophrenia.

Interventions Ziprasidone vs placebo.

Outcomes BPRS, PANSS, CGI.

Starting date April 2006.

Contact information ClinicalTrials.gov Identifier: NCT00257192. United States: Food and Drug Administration.

Notes  

Pfizer 2005  (Continued)

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Atypical antipsychotics vs placebo (only short term)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Global state: No response (CGI-S) 1 107 Risk Ratio (M-H, Fixed,
95% CI)

0.84 [0.65, 1.10]

2 Mental state: 1. No response 2 304 Risk Ratio (M-H, Fixed,
95% CI)

0.76 [0.63, 0.92]

2.1 No response (BPRS-C) 1 107 Risk Ratio (M-H, Fixed,
95% CI)

0.84 [0.65, 1.10]

2.2 Not achieving remission (PANSS) 1 197 Risk Ratio (M-H, Fixed,
95% CI)

0.72 [0.56, 0.94]

3 Mental state: 2. Change in PANSS score
(data skewed, high score = good)

    Other data No numeric data

4 Adverse effects: 1. Different adverse ef-
fects (binary measures)

2   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

4.1 Cardiovascular—dizziness 1 107 Risk Ratio (M-H, Fixed,
95% CI)

2.92 [0.37, 23.30]

4.2 Central nervous system—somnolence 1 107 Risk Ratio (M-H, Fixed,
95% CI)

8.26 [1.15, 59.61]

4.3 Endocrine—clinically significant low
prolactin

1 302 Risk Ratio (M-H, Fixed,
95% CI)

3.77 [1.88, 7.58]

4.4 Endocrine—treatment-emergent high
prolactin at any time during treatment

1 107 Risk Ratio (M-H, Fixed,
95% CI)

4.70 [2.25, 9.82]

4.5 General deterioration—exacerbation of
schizophrenia

1 107 Risk Ratio (M-H, Fixed,
95% CI)

0.28 [0.09, 0.89]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.6 General deterioration—use of benzodi-
azepines

1 107 Risk Ratio (M-H, Fixed,
95% CI)

0.57 [0.35, 0.92]

4.7 Metabolic—increased appetite 1 107 Risk Ratio (M-H, Fixed,
95% CI)

1.94 [0.59, 6.45]

4.8 Metabolic—weight gain 1 107 Risk Ratio (M-H, Fixed,
95% CI)

3.56 [1.14, 11.11]

4.9 Metabolic—weight gain ≥ 5% of base-
line

1 202 Risk Ratio (M-H, Fixed,
95% CI)

4.41 [0.98, 19.91]

4.10 Metabolic—weight gain ≥ 7% of base-
line

1 106 Risk Ratio (M-H, Fixed,
95% CI)

3.12 [1.34, 7.27]

4.11 Metabolic—treatment-emergent high
triglycerides at any time

1 107 Risk Ratio (M-H, Fixed,
95% CI)

2.38 [1.31, 4.30]

5 Adverse effects: 2. Different adverse
effects (continuous measures—mean
changes)

2   Mean Difference (IV,
Fixed, 95% CI)

Subtotals only

5.1 Cardiovascular—corrected QT, QT/ms
from baseline to end point (high score =
poor

1 107 Mean Difference (IV,
Fixed, 95% CI)

-6.3 [-12.51,
-0.09]

5.2 Endocrine—prolactin, μg/L from base-
line to end point (high score = poor)

2 282 Mean Difference (IV,
Fixed, 95% CI)

3.30 [-1.72, 8.31]

5.3 Hepatic—ALT, U/L from baseline to end
point (high score = poor)

1 104 Mean Difference (IV,
Fixed, 95% CI)

26.6 [11.34,
41.86]

5.4 Hepatic—total bilirubin, mg/dL from
baseline to end point (high score = poor)

1 104 Mean Difference (IV,
Fixed, 95% CI)

-3.70 [-6.30,
-1.10]

5.5 Metabolic—weight, kg from baseline to
end point (high score = poor)

1 106 Mean Difference (IV,
Fixed, 95% CI)

4.2 [2.99, 5.41]

5.6 Metabolic—BMI, kg/m2 from baseline to
end point (high score = poor)

1 106 Mean Difference (IV,
Fixed, 95% CI)

1.5 [1.06, 1.94]

5.7 Metabolic—triglycerides, mg/dL from
baseline to end point (high score = poor)

1 80 Mean Difference (IV,
Fixed, 95% CI)

37.2 [8.88, 65.52]

5.8 Renal—uric acid, μmol/L from baseline
to end point (high score = poor)

1 104 Mean Difference (IV,
Fixed, 95% CI)

38.40 [18.88,
57.92]

6 Leaving study early: 1. Various reasons
(olanzapine vs placebo)

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

6.1 For any reason 1 107 Risk Ratio (M-H, Fixed,
95% CI)

0.56 [0.36, 0.87]

6.2 Because of adverse effects (elevated
liver enzyme)

1 107 Risk Ratio (M-H, Fixed,
95% CI)

5.42 [0.31, 95.43]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.3 Because of lack of efficacy 1 107 Risk Ratio (M-H, Fixed,
95% CI)

0.27 [0.14, 0.52]

7 Leaving study early: 2. Any reason (arip-
iprazole vs placebo)

1 202 Risk Ratio (M-H, Fixed,
95% CI)

1.76 [0.86, 3.63]

8 Quality of life: 1. Mean end point PQ-
LES-Q score at 6 weeks (data skewed, high
score = good)

    Other data No numeric data

 
 

Analysis 1.1.   Comparison 1 Atypical antipsychotics vs placebo
(only short term), Outcome 1 Global state: No response (CGI-S).

Study or subgroup Olanzapine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kryzhanovskaya 2009 45/72 26/35 100% 0.84[0.65,1.1]

   

Total (95% CI) 72 35 100% 0.84[0.65,1.1]

Total events: 45 (Olanzapine), 26 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

Favours olanzapine 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Atypical antipsychotics vs placebo
(only short term), Outcome 2 Mental state: 1. No response.

Study or subgroup Olanzapine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.2.1 No response (BPRS-C)  

Kryzhanovskaya 2009 45/72 26/35 35.59% 0.84[0.65,1.1]

Subtotal (95% CI) 72 35 35.59% 0.84[0.65,1.1]

Total events: 45 (Olanzapine), 26 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

   

1.2.2 Not achieving remission (PANSS)  

Findling 2008 46/99 63/98 64.41% 0.72[0.56,0.94]

Subtotal (95% CI) 99 98 64.41% 0.72[0.56,0.94]

Total events: 46 (Olanzapine), 63 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.47(P=0.01)  

   

Total (95% CI) 171 133 100% 0.76[0.63,0.92]

Total events: 91 (Olanzapine), 89 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.68, df=1(P=0.41); I2=0%  

Test for overall effect: Z=2.77(P=0.01)  

Favours olanzapine 50.2 20.5 1 Favours placebo
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Study or subgroup Olanzapine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for subgroup differences: Chi2=0.65, df=1 (P=0.42), I2=0%  

Favours olanzapine 50.2 20.5 1 Favours placebo

 
 

Analysis 1.3.   Comparison 1 Atypical antipsychotics vs placebo (only short term),
Outcome 3 Mental state: 2. Change in PANSS score (data skewed, high score = good).

Mental state: 2. Change in PANSS score (data skewed, high score = good)

Study Treatment Mean SD N

Findling 2008 Aripiprazole 10mg 67 157 99

Findling 2008 Aripiprazole 30mg 66.3 164.9 97

Findling 2008 Placebo 73.8 152.99 98

 
 

Analysis 1.4.   Comparison 1 Atypical antipsychotics vs placebo (only short
term), Outcome 4 Adverse eEects: 1. DiEerent adverse eEects (binary measures).

Study or subgroup Atypical Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.4.1 Cardiovascular—dizziness  

Kryzhanovskaya 2009 6/72 1/35 100% 2.92[0.37,23.3]

Subtotal (95% CI) 72 35 100% 2.92[0.37,23.3]

Total events: 6 (Atypical), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.01(P=0.31)  

   

1.4.2 Central nervous system—somnolence  

Kryzhanovskaya 2009 17/72 1/35 100% 8.26[1.15,59.61]

Subtotal (95% CI) 72 35 100% 8.26[1.15,59.61]

Total events: 17 (Atypical), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.09(P=0.04)  

   

1.4.3 Endocrine—clinically significant low prolactin  

Findling 2008 61/202 8/100 100% 3.77[1.88,7.58]

Subtotal (95% CI) 202 100 100% 3.77[1.88,7.58]

Total events: 61 (Atypical), 8 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.74(P=0)  

   

1.4.4 Endocrine—treatment-emergent high prolactin at any time dur-
ing treatment

 

Kryzhanovskaya 2009 58/72 6/35 100% 4.7[2.25,9.82]

Subtotal (95% CI) 72 35 100% 4.7[2.25,9.82]

Total events: 58 (Atypical), 6 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.11(P<0.0001)  

   

1.4.5 General deterioration—exacerbation of schizophrenia  

Kryzhanovskaya 2009 4/72 7/35 100% 0.28[0.09,0.89]

Favours atypical 1000.01 100.1 1 Favours placebo
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Study or subgroup Atypical Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 72 35 100% 0.28[0.09,0.89]

Total events: 4 (Atypical), 7 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.16(P=0.03)  

   

1.4.6 General deterioration—use of benzodiazepines  

Kryzhanovskaya 2009 21/72 18/35 100% 0.57[0.35,0.92]

Subtotal (95% CI) 72 35 100% 0.57[0.35,0.92]

Total events: 21 (Atypical), 18 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.3(P=0.02)  

   

1.4.7 Metabolic—increased appetite  

Kryzhanovskaya 2009 12/72 3/35 100% 1.94[0.59,6.45]

Subtotal (95% CI) 72 35 100% 1.94[0.59,6.45]

Total events: 12 (Atypical), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.28)  

   

1.4.8 Metabolic—weight gain  

Kryzhanovskaya 2009 22/72 3/35 100% 3.56[1.14,11.11]

Subtotal (95% CI) 72 35 100% 3.56[1.14,11.11]

Total events: 22 (Atypical), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.19(P=0.03)  

   

1.4.9 Metabolic—weight gain ≥ 5% of baseline  

Findling 2008 9/102 2/100 100% 4.41[0.98,19.91]

Subtotal (95% CI) 102 100 100% 4.41[0.98,19.91]

Total events: 9 (Atypical), 2 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.93(P=0.05)  

   

1.4.10 Metabolic—weight gain ≥ 7% of baseline  

Kryzhanovskaya 2009 33/72 5/34 100% 3.12[1.34,7.27]

Subtotal (95% CI) 72 34 100% 3.12[1.34,7.27]

Total events: 33 (Atypical), 5 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.63(P=0.01)  

   

1.4.11 Metabolic—treatment-emergent high triglycerides at any time  

Kryzhanovskaya 2009 44/72 9/35 100% 2.38[1.31,4.3]

Subtotal (95% CI) 72 35 100% 2.38[1.31,4.3]

Total events: 44 (Atypical), 9 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.86(P=0)  

Favours atypical 1000.01 100.1 1 Favours placebo
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Analysis 1.5.   Comparison 1 Atypical antipsychotics vs placebo (only short term), Outcome
5 Adverse eEects: 2. DiEerent adverse eEects (continuous measures—mean changes).

Study or subgroup Atypical Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.5.1 Cardiovascular—corrected QT, QT/ms from baseline to end point (high
score = poor

 

Kryzhanovskaya 2009 72 -1.6 (14.2) 35 4.7 (15.9) 100% -6.3[-12.51,-0.09]

Subtotal *** 72   35   100% -6.3[-12.51,-0.09]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.99(P=0.05)  

   

1.5.2 Endocrine—prolactin, μg/L from baseline to end point (high score = poor)  

Findling 2008 92 -15.1 (26.9) 96 -8.4 (24.2) 46.85% -6.69[-14.01,0.63]

Kryzhanovskaya 2009 64 8.8 (17.9) 30 -3.3 (14.8) 53.15% 12.1[5.22,18.98]

Subtotal *** 156   126   100% 3.3[-1.72,8.31]

Heterogeneity: Tau2=0; Chi2=13.44, df=1(P=0); I2=92.56%  

Test for overall effect: Z=1.29(P=0.2)  

   

1.5.3 Hepatic—ALT, U/L from baseline to end point (high score = poor)  

Kryzhanovskaya 2009 70 20.7 (61.5) 34 -5.9 (15) 100% 26.6[11.34,41.86]

Subtotal *** 70   34   100% 26.6[11.34,41.86]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.42(P=0)  

   

1.5.4 Hepatic—total bilirubin, mg/dL from baseline to end point (high score =
poor)

 

Kryzhanovskaya 2009 70 -1.7 (4) 34 2 (7.2) 100% -3.7[-6.3,-1.1]

Subtotal *** 70   34   100% -3.7[-6.3,-1.1]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.79(P=0.01)  

   

1.5.5 Metabolic—weight, kg from baseline to end point (high score = poor)  

Kryzhanovskaya 2009 72 4.3 (3.3) 34 0.1 (2.8) 100% 4.2[2.99,5.41]

Subtotal *** 72   34   100% 4.2[2.99,5.41]

Heterogeneity: Not applicable  

Test for overall effect: Z=6.8(P<0.0001)  

   

1.5.6 Metabolic—BMI, kg/m2 from baseline to end point (high score = poor)  

Kryzhanovskaya 2009 72 1.4 (1.2) 34 -0.1 (1) 100% 1.5[1.06,1.94]

Subtotal *** 72   34   100% 1.5[1.06,1.94]

Heterogeneity: Not applicable  

Test for overall effect: Z=6.75(P<0.0001)  

   

1.5.7 Metabolic—triglycerides, mg/dL from baseline to end point (high score =
poor)

 

Kryzhanovskaya 2009 55 41.6 (75.3) 25 4.4 (51.4) 100% 37.2[8.88,65.52]

Subtotal *** 55   25   100% 37.2[8.88,65.52]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.57(P=0.01)  

   

1.5.8 Renal—uric acid, μmol/L from baseline to end point (high score = poor)  

Kryzhanovskaya 2009 70 32.7 (49.3) 34 -5.7 (46.8) 100% 38.4[18.88,57.92]

Subtotal *** 70   34   100% 38.4[18.88,57.92]

Heterogeneity: Not applicable  

Favours atypical 4020-40 -20 0 Favours placebo
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Study or subgroup Atypical Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=3.86(P=0)  

Favours atypical 4020-40 -20 0 Favours placebo

 
 

Analysis 1.6.   Comparison 1 Atypical antipsychotics vs placebo (only short term),
Outcome 6 Leaving study early: 1. Various reasons (olanzapine vs placebo).

Study or subgroup Olanzapine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.6.1 For any reason  

Kryzhanovskaya 2009 23/72 20/35 100% 0.56[0.36,0.87]

Subtotal (95% CI) 72 35 100% 0.56[0.36,0.87]

Total events: 23 (Olanzapine), 20 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.57(P=0.01)  

   

1.6.2 Because of adverse effects (elevated liver enzyme)  

Kryzhanovskaya 2009 5/72 0/35 100% 5.42[0.31,95.43]

Subtotal (95% CI) 72 35 100% 5.42[0.31,95.43]

Total events: 5 (Olanzapine), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.25)  

   

1.6.3 Because of lack of efficacy  

Kryzhanovskaya 2009 10/72 18/35 100% 0.27[0.14,0.52]

Subtotal (95% CI) 72 35 100% 0.27[0.14,0.52]

Total events: 10 (Olanzapine), 18 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.89(P<0.0001)  

Favours olanzapine 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.7.   Comparison 1 Atypical antipsychotics vs placebo (only short
term), Outcome 7 Leaving study early: 2. Any reason (aripiprazole vs placebo).

Study or subgroup Aripiprazole Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Findling 2008 18/102 10/100 100% 1.76[0.86,3.63]

   

Total (95% CI) 102 100 100% 1.76[0.86,3.63]

Total events: 18 (Aripiprazole), 10 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.54(P=0.12)  

Favours aripiprazole 1000.01 100.1 1 Favours placebo
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Analysis 1.8.   Comparison 1 Atypical antipsychotics vs placebo (only short term), Outcome 8
Quality of life: 1. Mean end point PQ-LES-Q score at 6 weeks (data skewed, high score = good).

Quality of life: 1. Mean end point PQ-LES-Q score at 6 weeks (data skewed, high score = good)

Study Intervention Mean SD N

Findling 2008 Aripiprazole 30mg 50.2 90 98

Findling 2008 Placebo 48.8 94.4 98

 
 

Comparison 2.   Atypical vs typical antipsychotics (only short term)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Global state: 1. Worse or no im-
provement

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

3.3 [0.41, 26.81]

2 Global state: 2a. Mean end point
score (CGAS, high score = good)

1 21 Mean Difference (IV, Fixed,
95% CI)

17.0 [7.74, 26.26]

3 Global state: 2b. Mean end point
score (CGI-I, high score = poor)

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

4 Mental state: 1. No improvement
(BPRS, high score = poor)

2 100 Risk Ratio (M-H, Fixed, 95%
CI)

1.0 [0.38, 2.62]

5 Mental state: 2a. Mean end point
scores (various scales, high score =
poor)

5   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

5.1 B-HPRS 1 21 Mean Difference (IV, Fixed,
95% CI)

-3.60 [-6.64, -0.56]

5.2 BPRS 5 342 Mean Difference (IV, Fixed,
95% CI)

-1.34 [-3.24, 0.56]

5.3 PANSS—total 1 156 Mean Difference (IV, Fixed,
95% CI)

29.60 [20.84,
38.37]

5.4 PANSS—positive subscale 1 156 Mean Difference (IV, Fixed,
95% CI)

0.67 [-1.98, 3.32]

5.5 PANSS—negative subscale 1 156 Mean Difference (IV, Fixed,
95% CI)

1.83 [-1.55, 5.22]

6 Mental state: 2b. Mean end point
scores (high score = poor, skewed da-
ta)

    Other data No numeric data

6.1 SAPS     Other data No numeric data

6.2 SANS     Other data No numeric data

7 Adverse effects: 1. Anticholinergic
adverse effects (TESS)

3   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

7.1 Total 1 40 Risk Ratio (M-H, Fixed, 95%
CI)

0.2 [0.05, 0.80]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.2 Blood pressure—low 1 60 Risk Ratio (M-H, Fixed, 95%
CI)

0.2 [0.01, 4.00]

7.3 Dizziness 2 100 Risk Ratio (M-H, Fixed, 95%
CI)

0.27 [0.05, 1.60]

7.4 Constipation 2 100 Risk Ratio (M-H, Fixed, 95%
CI)

0.14 [0.02, 1.12]

7.5 Saliva—dry mouth 1 60 Risk Ratio (M-H, Fixed, 95%
CI)

0.5 [0.10, 2.53]

7.6 Saliva—hypersalivation 2 81 Risk Ratio (M-H, Fixed, 95%
CI)

1.22 [0.49, 3.08]

7.7 Tachycardia (resting heart rate ≥
100 beats/min)

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

1.54 [0.72, 3.31]

8 Adverse effects: 2a. Extrapyramidal
adverse effects (TESS)

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

8.1 Any 1 40 Risk Ratio (M-H, Fixed, 95%
CI)

0.37 [0.20, 0.68]

8.2 Restlessness 2 100 Risk Ratio (M-H, Fixed, 95%
CI)

0.71 [0.24, 2.10]

8.3 Tremor 2 100 Risk Ratio (M-H, Fixed, 95%
CI)

0.46 [0.21, 1.04]

9 Adverse effects: 2b. Extrapyrami-
dal adverse effects (mean end point
scores)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

9.1 AIMS (high score = poor) 1 21 Mean Difference (IV, Fixed,
95% CI)

-0.10 [-3.72, 3.52]

9.2 S-ANRS (high score = poor) 1 21 Mean Difference (IV, Fixed,
95% CI)

-1.90 [-4.19, 0.39]

10 Adverse effects: 3a. Other signifi-
cant adverse effects

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

10.1 Endocrine—mean end point
serum prolactin concentration (mcg/
L)

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

5.45 [0.29, 101.55]

10.2 Haematology—drop in absolute

neutrophil count below 1500 mm3

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

12.00 [0.75,
192.86]

10.3 Central nervous system—somno-
lence/drowsiness (TESS)

2 81 Risk Ratio (M-H, Fixed, 95%
CI)

1.19 [0.55, 2.55]

11 Adverse effects: 3b. Other signifi-
cant adverse effects (mean end point)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

11.1 Metabolic—body weight (kg) 1 156 Mean Difference (IV, Fixed,
95% CI)

1.71 [-4.69, 8.11]

11.2 Metabolic—serum cholesterol
concentration (mg/dL)

1 156 Mean Difference (IV, Fixed,
95% CI)

11.88 [-2.00, 25.76]

11.3 Endocrine—serum prolactin con-
centration (mcg/L)

1 156 Mean Difference (IV, Fixed,
95% CI)

1.71 [-4.69, 8.11]

12 Leaving study early: various rea-
sons

4   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

12.1 For any reason 3 187 Risk Ratio (M-H, Fixed, 95%
CI)

0.62 [0.39, 0.97]

12.2 Adverse effects—unspecified 3 187 Risk Ratio (M-H, Fixed, 95%
CI)

0.65 [0.36, 1.15]

12.3 Adverse effects—drop in neu-
trophil count

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

5.45 [0.29, 101.55]

12.4 Adverse effects—neuroleptic ma-
lignant syndrome

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

0.36 [0.02, 8.03]

12.5 'Inadequate efficacy' or ≤ 20%
reduction in CGI-I score

3 421 Risk Ratio (M-H, Fixed, 95%
CI)

0.59 [0.43, 0.82]

 
 

Analysis 2.1.   Comparison 2 Atypical vs typical antipsychotics (only
short term), Outcome 1 Global state: 1. Worse or no improvement.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kumra 1996 3/10 1/11 100% 3.3[0.41,26.81]

   

Total (95% CI) 10 11 100% 3.3[0.41,26.81]

Total events: 3 (Clozapine), 1 (Haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.12(P=0.26)  

Favours clozapine 500.02 100.1 1 Favours haloperidol

 
 

Analysis 2.2.   Comparison 2 Atypical vs typical antipsychotics (only short term),
Outcome 2 Global state: 2a. Mean end point score (CGAS, high score = good).

Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kumra 1996 10 44.9 (9.5) 11 27.9 (12.1) 100% 17[7.74,26.26]

   

Favours clozapine 10050-100 -50 0 Favours haloperidol
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Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Total *** 10   11   100% 17[7.74,26.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.6(P=0)  

Favours clozapine 10050-100 -50 0 Favours haloperidol

 
 

Analysis 2.3.   Comparison 2 Atypical vs typical antipsychotics (only short term),
Outcome 3 Global state: 2b. Mean end point score (CGI-I, high score = poor).

Study or subgroup Favours atypical Typical An-
tipsychotic

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Sikich 2004 19 2.1 (1.2) 15 2.7 (1.3) 0% -0.6[-1.45,0.25]

Sikich 2004 16 2 (1.1) 15 2.7 (1.3) 0% -0.7[-1.55,0.15]

Favours atypical 10.5-1 -0.5 0 Favours typical

 
 

Analysis 2.4.   Comparison 2 Atypical vs typical antipsychotics (only short
term), Outcome 4 Mental state: 1. No improvement (BPRS, high score = poor).

Study or subgroup Risperidone Chlopromazine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Huo 2007 1/20 2/20 28.57% 0.5[0.05,5.08]

Xiong 2004 6/30 5/30 71.43% 1.2[0.41,3.51]

   

Total (95% CI) 50 50 100% 1[0.38,2.62]

Total events: 7 (Risperidone), 7 (Chlopromazine)  

Heterogeneity: Tau2=0; Chi2=0.45, df=1(P=0.5); I2=0%  

Test for overall effect: Not applicable  

Favours risperidone 1000.01 100.1 1 Favours chlorpromazine

 
 

Analysis 2.5.   Comparison 2 Atypical vs typical antipsychotics (only short term),
Outcome 5 Mental state: 2a. Mean end point scores (various scales, high score = poor).

Study or subgroup Atypical an-
tipsychotic

Typical an-
tipsychotic

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.5.1 B-HPRS  

Kumra 1996 10 11.7 (3.3) 11 15.3 (3.8) 100% -3.6[-6.64,-0.56]

Subtotal *** 10   11   100% -3.6[-6.64,-0.56]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.32(P=0.02)  

   

2.5.2 BPRS  

Huo 2007 20 25.3 (4.5) 20 25.5 (5.4) 38.58% -0.23[-3.29,2.83]

Kumra 1996 10 52.5 (12.6) 11 64.7 (18.1) 2.05% -12.2[-25.44,1.04]

Sikich 2004 16 22 (12) 15 33 (19) 2.84% -11[-22.27,0.27]

Favours atypical 5025-50 -25 0 Favours typical
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Study or subgroup Atypical an-
tipsychotic

Typical an-
tipsychotic

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Sikich 2004 19 27 (20) 15 33 (19) 2.08% -6[-19.17,7.17]

Sikich 2008 35 24.7 (16) 40 25.5 (14.4) 7.5% -0.8[-7.73,6.13]

Sikich 2008 41 29.6 (23.2) 40 25.5 (14.4) 5.12% 4.1[-4.29,12.49]

Xiong 2004 30 30.5 (5.8) 30 32.2 (5.8) 41.82% -1.7[-4.64,1.24]

Subtotal *** 171   171   100% -1.34[-3.24,0.56]

Heterogeneity: Tau2=0; Chi2=8.09, df=6(P=0.23); I2=25.84%  

Test for overall effect: Z=1.38(P=0.17)  

   

2.5.3 PANSS—total  

Sikich 2008 41 79.6 (33.4) 40 46.7 (26.9) 44.13% 32.9[19.7,46.1]

Sikich 2008 35 73.7 (24.9) 40 46.7 (26.9) 55.87% 27[15.27,38.73]

Subtotal *** 76   80   100% 29.6[20.84,38.37]

Heterogeneity: Tau2=0; Chi2=0.43, df=1(P=0.51); I2=0%  

Test for overall effect: Z=6.62(P<0.0001)  

   

2.5.4 PANSS—positive subscale  

Sikich 2008 41 18.3 (10.3) 40 17.2 (7.4) 46.04% 1.1[-2.8,5]

Sikich 2008 35 17.5 (8.4) 40 17.2 (7.4) 53.96% 0.3[-3.31,3.91]

Subtotal *** 76   80   100% 0.67[-1.98,3.32]

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.77); I2=0%  

Test for overall effect: Z=0.49(P=0.62)  

   

2.5.5 PANSS—negative subscale  

Sikich 2008 41 20.8 (11.6) 40 18.4 (10.7) 48.46% 2.4[-2.46,7.26]

Sikich 2008 35 19.7 (10.1) 40 18.4 (10.7) 51.54% 1.3[-3.41,6.01]

Subtotal *** 76   80   100% 1.83[-1.55,5.22]

Heterogeneity: Tau2=0; Chi2=0.1, df=1(P=0.75); I2=0%  

Test for overall effect: Z=1.06(P=0.29)  

Favours atypical 5025-50 -25 0 Favours typical

 
 

Analysis 2.6.   Comparison 2 Atypical vs typical antipsychotics (only short term),
Outcome 6 Mental state: 2b. Mean end point scores (high score = poor, skewed data).

Mental state: 2b. Mean end point scores (high score = poor, skewed data)

Study Treatment Mean SD N

SAPS

Kumra 1996 Clozapine 19.1 11.7 10

Kumra 1996 Haloperidol 35.9 15.6 11

SANS

Kumra 1996 Clozapine 46.0 30.3 10

Kumra 1996 Haloperidol 72.2 24.7 11
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Analysis 2.7.   Comparison 2 Atypical vs typical antipsychotics (only short
term), Outcome 7 Adverse eEects: 1. Anticholinergic adverse eEects (TESS).

Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.7.1 Total  

Huo 2007 2/20 10/20 100% 0.2[0.05,0.8]

Subtotal (95% CI) 20 20 100% 0.2[0.05,0.8]

Total events: 2 (Atypical antipsychotics), 10 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.28(P=0.02)  

   

2.7.2 Blood pressure—low  

Xiong 2004 0/30 2/30 100% 0.2[0.01,4]

Subtotal (95% CI) 30 30 100% 0.2[0.01,4]

Total events: 0 (Atypical antipsychotics), 2 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

   

2.7.3 Dizziness  

Huo 2007 0/20 3/20 63.64% 0.14[0.01,2.6]

Xiong 2004 1/30 2/30 36.36% 0.5[0.05,5.22]

Subtotal (95% CI) 50 50 100% 0.27[0.05,1.6]

Total events: 1 (Atypical antipsychotics), 5 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=0.45, df=1(P=0.5); I2=0%  

Test for overall effect: Z=1.44(P=0.15)  

   

2.7.4 Constipation  

Huo 2007 0/20 4/20 64.29% 0.11[0.01,1.94]

Xiong 2004 0/30 2/30 35.71% 0.2[0.01,4]

Subtotal (95% CI) 50 50 100% 0.14[0.02,1.12]

Total events: 0 (Atypical antipsychotics), 6 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=1.85(P=0.06)  

   

2.7.5 Saliva—dry mouth  

Xiong 2004 2/30 4/30 100% 0.5[0.1,2.53]

Subtotal (95% CI) 30 30 100% 0.5[0.1,2.53]

Total events: 2 (Atypical antipsychotics), 4 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

2.7.6 Saliva—hypersalivation  

Kumra 1996 7/10 2/11 29.74% 3.85[1.03,14.38]

Xiong 2004 0/30 4/30 70.26% 0.11[0.01,1.98]

Subtotal (95% CI) 40 41 100% 1.22[0.49,3.08]

Total events: 7 (Atypical antipsychotics), 6 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=5.58, df=1(P=0.02); I2=82.07%  

Test for overall effect: Z=0.43(P=0.67)  

   

2.7.7 Tachycardia (resting heart rate ≥ 100 beats/min)  

Kumra 1996 7/10 5/11 100% 1.54[0.72,3.31]

Subtotal (95% CI) 10 11 100% 1.54[0.72,3.31]

Favours atypical 5000.002 100.1 1 Favours typical
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Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 7 (Atypical antipsychotics), 5 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.11(P=0.27)  

Test for subgroup differences: Chi2=12.71, df=1 (P=0.05), I2=52.81%  

Favours atypical 5000.002 100.1 1 Favours typical

 
 

Analysis 2.8.   Comparison 2 Atypical vs typical antipsychotics (only short
term), Outcome 8 Adverse eEects: 2a. Extrapyramidal adverse eEects (TESS).

Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.8.1 Any  

Huo 2007 7/20 19/20 100% 0.37[0.2,0.68]

Subtotal (95% CI) 20 20 100% 0.37[0.2,0.68]

Total events: 7 (Atypical antipsychotics), 19 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.23(P=0)  

   

2.8.2 Restlessness  

Huo 2007 2/20 5/20 71.43% 0.4[0.09,1.83]

Xiong 2004 3/30 2/30 28.57% 1.5[0.27,8.34]

Subtotal (95% CI) 50 50 100% 0.71[0.24,2.1]

Total events: 5 (Atypical antipsychotics), 7 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=1.28, df=1(P=0.26); I2=21.77%  

Test for overall effect: Z=0.61(P=0.54)  

   

2.8.3 Tremor  

Huo 2007 5/20 11/20 84.62% 0.45[0.19,1.07]

Xiong 2004 1/30 2/30 15.38% 0.5[0.05,5.22]

Subtotal (95% CI) 50 50 100% 0.46[0.21,1.04]

Total events: 6 (Atypical antipsychotics), 13 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.94); I2=0%  

Test for overall effect: Z=1.87(P=0.06)  

Test for subgroup differences: Chi2=1.12, df=1 (P=0.57), I2=0%  

Favours atypical 1000.01 100.1 1 Favours typical

 
 

Analysis 2.9.   Comparison 2 Atypical vs typical antipsychotics (only short term),
Outcome 9 Adverse eEects: 2b. Extrapyramidal adverse eEects (mean end point scores).

Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.9.1 AIMS (high score = poor)  

Kumra 1996 10 12.1 (4.8) 11 12.2 (3.5) 100% -0.1[-3.72,3.52]

Subtotal *** 10   11   100% -0.1[-3.72,3.52]

Heterogeneity: Not applicable  

Favours clozapine 52.5-5 -2.5 0 Favours haloperidol
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Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=0.05(P=0.96)  

   

2.9.2 S-ANRS (high score = poor)  

Kumra 1996 10 12 (1.6) 11 13.9 (3.5) 100% -1.9[-4.19,0.39]

Subtotal *** 10   11   100% -1.9[-4.19,0.39]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.62(P=0.1)  

Test for subgroup differences: Chi2=0.68, df=1 (P=0.41), I2=0%  

Favours clozapine 52.5-5 -2.5 0 Favours haloperidol

 
 

Analysis 2.10.   Comparison 2 Atypical vs typical antipsychotics (only short
term), Outcome 10 Adverse eEects: 3a. Other significant adverse eEects.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.10.1 Endocrine—mean end point serum prolactin concentration
(mcg/L)

 

Kumra 1996 2/10 0/11 100% 5.45[0.29,101.55]

Subtotal (95% CI) 10 11 100% 5.45[0.29,101.55]

Total events: 2 (Clozapine), 0 (Haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.14(P=0.26)  

   

2.10.2 Haematology—drop in absolute neutrophil count below 1500
mm3

 

Kumra 1996 5/10 0/11 100% 12[0.75,192.86]

Subtotal (95% CI) 10 11 100% 12[0.75,192.86]

Total events: 5 (Clozapine), 0 (Haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.75(P=0.08)  

   

2.10.3 Central nervous system—somnolence/drowsiness (TESS)  

Kumra 1996 9/10 3/11 34.19% 3.3[1.23,8.85]

Xiong 2004 0/30 5/30 65.81% 0.09[0.01,1.57]

Subtotal (95% CI) 40 41 100% 1.19[0.55,2.55]

Total events: 9 (Clozapine), 8 (Haloperidol)  

Heterogeneity: Tau2=0; Chi2=7.24, df=1(P=0.01); I2=86.18%  

Test for overall effect: Z=0.44(P=0.66)  

Test for subgroup differences: Chi2=3.26, df=1 (P=0.2), I2=38.62%  

Favours clozapine 1000.01 100.1 1 Favours haloperidol

 
 

Analysis 2.11.   Comparison 2 Atypical vs typical antipsychotics (only short term),
Outcome 11 Adverse eEects: 3b. Other significant adverse eEects (mean end point).

Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.11.1 Metabolic—body weight (kg)  

Favours atypical 10050-100 -50 0 Favours Typical
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Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Sikich 2008 41 66.4 (16.9) 40 65.8 (23.4) 51.63% 0.6[-8.31,9.51]

Sikich 2008 35 68.7 (17.1) 40 65.8 (23.4) 48.37% 2.9[-6.3,12.1]

Subtotal *** 76   80   100% 1.71[-4.69,8.11]

Heterogeneity: Tau2=0; Chi2=0.12, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.52(P=0.6)  

   

2.11.2 Metabolic—serum cholesterol concentration (mg/dL)  

Sikich 2008 35 192.1 (49.6) 40 166.5 (35.4) 49.36% 25.6[5.84,45.36]

Sikich 2008 41 165 (52.7) 40 166.5 (35.4) 50.64% -1.5[-21.01,18.01]

Subtotal *** 76   80   100% 11.88[-2,25.76]

Heterogeneity: Tau2=0; Chi2=3.66, df=1(P=0.06); I2=72.67%  

Test for overall effect: Z=1.68(P=0.09)  

   

2.11.3 Endocrine—serum prolactin concentration (mcg/L)  

Sikich 2008 41 66.4 (16.9) 40 65.8 (23.4) 51.63% 0.6[-8.31,9.51]

Sikich 2008 35 68.7 (17.1) 40 65.8 (23.4) 48.37% 2.9[-6.3,12.1]

Subtotal *** 76   80   100% 1.71[-4.69,8.11]

Heterogeneity: Tau2=0; Chi2=0.12, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.52(P=0.6)  

Test for subgroup differences: Chi2=1.86, df=1 (P=0.39), I2=0%  

Favours atypical 10050-100 -50 0 Favours Typical

 
 

Analysis 2.12.   Comparison 2 Atypical vs typical antipsychotics
(only short term), Outcome 12 Leaving study early: various reasons.

Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.12.1 For any reason  

Kumra 1996 3/10 1/11 3.13% 3.3[0.41,26.81]

Sikich 2004 11/35 7/15 32.23% 0.67[0.32,1.4]

Sikich 2008 13/76 15/40 64.64% 0.46[0.24,0.86]

Subtotal (95% CI) 121 66 100% 0.62[0.39,0.97]

Total events: 27 (Atypical antipsychotics), 23 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=3.38, df=2(P=0.18); I2=40.79%  

Test for overall effect: Z=2.08(P=0.04)  

   

2.12.2 Adverse effects—unspecified  

Kumra 1996 3/10 1/11 4.48% 3.3[0.41,26.81]

Sikich 2004 5/35 7/15 46.15% 0.31[0.12,0.81]

Sikich 2008 11/76 8/40 49.37% 0.72[0.32,1.65]

Subtotal (95% CI) 121 66 100% 0.65[0.36,1.15]

Total events: 19 (Atypical antipsychotics), 16 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=4.65, df=2(P=0.1); I2=57.03%  

Test for overall effect: Z=1.49(P=0.14)  

   

2.12.3 Adverse effects—drop in neutrophil count  

Kumra 1996 2/10 0/11 100% 5.45[0.29,101.55]

Subtotal (95% CI) 10 11 100% 5.45[0.29,101.55]

Favours atypical 1000.01 100.1 1 Favours typical
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Study or subgroup Atypical an-
tipsychotics

Typical an-
tipsychotics

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 2 (Atypical antipsychotics), 0 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.14(P=0.26)  

   

2.12.4 Adverse effects—neuroleptic malignant syndrome  

Kumra 1996 0/10 1/11 100% 0.36[0.02,8.03]

Subtotal (95% CI) 10 11 100% 0.36[0.02,8.03]

Total events: 0 (Atypical antipsychotics), 1 (Typical antipsychotics)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

   

2.12.5 'Inadequate efficacy' or ≤ 20% reduction in CGI-I score  

Haas 2009 33/124 65/131 88.83% 0.54[0.38,0.75]

Sikich 2004 6/35 1/15 1.97% 2.57[0.34,19.55]

Sikich 2008 7/76 5/40 9.21% 0.74[0.25,2.17]

Subtotal (95% CI) 235 186 100% 0.59[0.43,0.82]

Total events: 46 (Atypical antipsychotics), 71 (Typical antipsychotics)  

Heterogeneity: Tau2=0; Chi2=2.51, df=2(P=0.29); I2=20.25%  

Test for overall effect: Z=3.2(P=0)  

Test for subgroup differences: Chi2=2.32, df=1 (P=0.68), I2=0%  

Favours atypical 1000.01 100.1 1 Favours typical

 
 

Comparison 3.   Atypical antipsychotics vs atypical antipsychotics (only short term)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Global state: 1. No improvement or no
response

4 172 Risk Ratio (M-H, Fixed,
95% CI)

0.89 [0.65, 1.23]

1.1 No improvement in CGI-S (risperi-
done vs olanzapine)

2 111 Risk Ratio (M-H, Fixed,
95% CI)

1.04 [0.70, 1.54]

1.2 No improvement in CGI (clozapine vs
olanzapine)

1 39 Risk Ratio (M-H, Fixed,
95% CI)

0.5 [0.24, 1.03]

1.3 No response (< 30% reduction in CGI-
S score)

1 22 Risk Ratio (M-H, Fixed,
95% CI)

1.2 [0.52, 2.79]

2 Global state: 2. Mean end point scores
(high score = good)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

2.1 CGI-I 1 39 Mean Difference (IV, Fixed,
95% CI)

-1.07 [-1.92, -0.22]

2.2 CGAS 1 39 Mean Difference (IV, Fixed,
95% CI)

4.10 [-6.71, 14.91]

3 Mental state: 1. No response 3   Risk Difference (M-H,
Fixed, 95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Clozapine vs olanzapine (≤ 30% re-
duction in BPRS score)

1 39 Risk Difference (M-H,
Fixed, 95% CI)

-0.44 [-0.72, -0.17]

3.2 Olanzapine vs quetiapine (≤ 40% re-
duction in PANSS score)

1 20 Risk Difference (M-H,
Fixed, 95% CI)

-0.20 [-0.62, 0.22]

3.3 Quetiapine vs risperidone (≤ 30% re-
duction in PANSS score at 6 weeks)

1 22 Risk Difference (M-H,
Fixed, 95% CI)

0.18 [-0.21, 0.58]

3.4 Risperidone vs other atypical an-
tipsychotics (≤ 40% improvement in
PANSS total score)

1 29 Risk Difference (M-H,
Fixed, 95% CI)

-0.27 [-0.64, 0.11]

3.5 Risperidone vs olanzapine (≤ 40% re-
duction in PANSS score)

1 19 Risk Difference (M-H,
Fixed, 95% CI)

-0.17 [-0.60, 0.27]

3.6 Risperidone vs quetiapine (≤ 40% re-
duction in PANSS score)

1 19 Risk Difference (M-H,
Fixed, 95% CI)

-0.37 [-0.79, 0.05]

4 Mental state: mean end point scores
(various scales, high score = poor)

3   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

4.1 BPRS total 2   Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

4.2 PANSS total 1   Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

4.3 SANS total 1   Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

5 Mental state: mean end point score
(BPRS, data skewed, high score = poor)

    Other data No numeric data

6 Adverse effects: 1a. Different adverse
effects (clozapine vs olanzapine)

1   Odds Ratio (M-H, Fixed,
95% CI)

Subtotals only

6.1 Anticholinergic—salivation increase 1 39 Odds Ratio (M-H, Fixed,
95% CI)

6.0 [1.09, 33.02]

6.2 Anticholinergic—sweating 1 39 Odds Ratio (M-H, Fixed,
95% CI)

9.5 [1.69, 53.33]

6.3 Central nervous system—drowsiness 1 39 Odds Ratio (M-H, Fixed,
95% CI)

4.74 [0.21, 105.54]

6.4 Metabolic—appetite increase 1 39 Odds Ratio (M-H, Fixed,
95% CI)

1.0 [0.26, 3.80]

6.5 Metabolic—drug-induced diabetes 1 39 Odds Ratio (M-H, Fixed,
95% CI)

3.69 [0.14, 96.22]

6.6 Metabolic—weight gain ≥ 7% of
baseline body weight

1 39 Odds Ratio (M-H, Fixed,
95% CI)

1.90 [0.28, 12.87]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.7 Unspecified—"use of other antipsy-
chotics"

1 28 Odds Ratio (M-H, Fixed,
95% CI)

0.46 [0.04, 5.77]

7 Adverse effects: 1b. i. Different adverse
effects (risperidone vs olanzapine)

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

7.1 Extrapyramidal—muscle stiff-
ness/akathisia

1 19 Risk Ratio (M-H, Fixed,
95% CI)

2.22 [0.53, 9.37]

7.2 Metabolic—weight gain ≥ 7% of
baseline body weight

1 19 Risk Ratio (M-H, Fixed,
95% CI)

1.48 [0.85, 2.58]

8 Adverse effects: 1b.ii. Different adverse
effects—means at end of study (risperi-
done vs olanzapine, high score = poor)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

8.1 Endocrine—prolactin (mcg/L) 1 76 Mean Difference (IV, Fixed,
95% CI)

-2.30 [-9.97, 5.37]

9 Adverse effects: 1b.iii. Different ad-
verse effects—mean change (risperi-
done vs olanzapine, data skewed, high
score = poor)

    Other data No numeric data

9.1 Cardiac—QTc (ms)     Other data No numeric data

9.2 Endocrine—prolactin (mcg/L)     Other data No numeric data

10 Adverse effects: 1c. Different adverse
effects (risperidone vs quetiapine)

2   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

10.1 Endocrine—prolactin elevation 1 22 Risk Ratio (M-H, Fixed,
95% CI)

10.0 [1.53, 65.41]

10.2 Extrapyramidal—akathisia—BARS 1 22 Risk Ratio (M-H, Fixed,
95% CI)

1.0 [0.40, 2.50]

10.3 Extrapyramidal—general—AIMS 1 22 Risk Ratio (M-H, Fixed,
95% CI)

3.0 [0.37, 24.58]

10.4 Extrapyramidal—general—SAS 1 22 Risk Ratio (M-H, Fixed,
95% CI)

2.0 [0.66, 6.04]

10.5 Extrapyramidal—muscle stiff-
ness/akathisia

1 19 Risk Ratio (M-H, Fixed,
95% CI)

4.44 [0.60, 32.77]

10.6 Extrapyramidal—use of anticholin-
ergic medication

1 22 Risk Ratio (M-H, Fixed,
95% CI)

5.0 [0.69, 36.13]

10.7 Metabolic—weight gain ≥ 7% of
baseline body weight

1 19 Risk Ratio (M-H, Fixed,
95% CI)

1.78 [0.92, 3.44]

11 Adverse effects: 2a. Metabolic syn-
drome measures—means at end of
study (clozapine vs olanzapine)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

11.1 BMI (kg/m2, high score = poor) 1 38 Mean Difference (IV, Fixed,
95% CI)

-0.5 [-3.35, 2.35]

11.2 Cholesterol (mg/dL, high score =
poor)

1 38 Mean Difference (IV, Fixed,
95% CI)

-10.40 [-31.59,
10.79]

11.3 Glucose (mg/dL, high score = poor) 1 38 Mean Difference (IV, Fixed,
95% CI)

10.10 [1.46, 18.74]

11.4 Triglycerides (mg/dL, high score =
poor)

1 38 Mean Difference (IV, Fixed,
95% CI)

20.20 [-26.19,
66.59]

12 Adverse effects: 2b.i. Metabolic syn-
drome measures—means at end of
study (risperidone vs olanzapine)

2   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

12.1 BMI (kg/m2, high score = poor) 1 34 Mean Difference (IV, Fixed,
95% CI)

-1.40 [-5.74, 2.94]

12.2 Body weight (kg, high score = poor) 1 76 Mean Difference (IV, Fixed,
95% CI)

-2.30 [-9.97, 5.37]

12.3 Cholesterol (mg/dL, high score =
poor)

1 76 Mean Difference (IV, Fixed,
95% CI)

-27.10 [-50.13,
-4.07]

13 Adverse effects: 2b. ii. Metabolic
syndrome measures—mean changes
(risperidone vs olanzapine, data
skewed, high score = poor)

    Other data No numeric data

13.1 BMI (kg/m2)     Other data No numeric data

13.2 Cholesterol (mg/dL)     Other data No numeric data

13.3 Glucose (mg/dL)     Other data No numeric data

13.4 Weight gain (kg)     Other data No numeric data

14 Leaving study early: 1a. Clozapine vs
olanzapine

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

14.1 For any reason 1 39 Risk Ratio (M-H, Fixed,
95% CI)

0.67 [0.23, 1.91]

14.2 Because of neutropaenia (absolute
neutrophil count = 1200)

1 39 Risk Ratio (M-H, Fixed,
95% CI)

0.39 [0.02, 8.93]

14.3 Because of non-response 1 39 Risk Ratio (M-H, Fixed,
95% CI)

0.19 [0.03, 1.47]

14.4 Because of weight gain 1 39 Risk Ratio (M-H, Fixed,
95% CI)

5.79 [0.30, 113.26]

15 Leaving the study early: 1b. Olanzap-
ine vs quetiapine

2   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

15.1 For any reason 2 70 Risk Ratio (M-H, Fixed,
95% CI)

1.03 [0.55, 1.92]

15.2 Because of non-response or lack of
efficacy or worsening of clinical condi-
tion

2 70 Risk Ratio (M-H, Fixed,
95% CI)

0.47 [0.13, 1.74]

15.3 Because of weight gain 1 20 Risk Ratio (M-H, Fixed,
95% CI)

3.0 [0.14, 65.90]

16 Leaving study early: 1c. Risperidone
vs olanzapine

3   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

16.1 For any reason 3 131 Risk Ratio (M-H, Fixed,
95% CI)

0.83 [0.52, 1.33]

16.2 Because of non-response 3 130 Risk Ratio (M-H, Fixed,
95% CI)

1.15 [0.44, 3.04]

16.3 Because of weight gain 1 19 Risk Ratio (M-H, Fixed,
95% CI)

0.37 [0.02, 8.01]

16.4 Because of adverse events 3 130 Risk Ratio (M-H, Fixed,
95% CI)

1.21 [0.51, 2.87]

17 Leaving the study early: 1d. Risperi-
done vs quetiapine

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

17.1 For any reason 1 20 Risk Ratio (M-H, Fixed,
95% CI)

0.25 [0.03, 1.86]

17.2 Because of non-response 1 19 Risk Ratio (M-H, Fixed,
95% CI)

0.22 [0.01, 4.05]

17.3 Because of weight gain 1 19 Risk Ratio (M-H, Fixed,
95% CI)

0.0 [0.0, 0.0]

 
 

Analysis 3.1.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics
(only short term), Outcome 1 Global state: 1. No improvement or no response.

Study or subgroup Atypical an-
tipsychotic 1

Atypical an-
tipsychotic 2

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.1.1 No improvement in CGI-S (risperidone vs olanzapine)  

Sikich 2004 6/19 5/16 12.69% 1.01[0.38,2.7]

Sikich 2008 22/41 18/35 45.41% 1.04[0.68,1.6]

Subtotal (95% CI) 60 51 58.1% 1.04[0.7,1.54]

Total events: 28 (Atypical antipsychotic 1), 23 (Atypical antipsychotic 2)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=0.18(P=0.86)  

   

Favours risperidone 50.2 20.5 1 Favours olanzapine
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Study or subgroup Atypical an-
tipsychotic 1

Atypical an-
tipsychotic 2

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.1.2 No improvement in CGI (clozapine vs olanzapine)  

Kumra 2008 6/18 14/21 30.21% 0.5[0.24,1.03]

Subtotal (95% CI) 18 21 30.21% 0.5[0.24,1.03]

Total events: 6 (Atypical antipsychotic 1), 14 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.89(P=0.06)  

   

3.1.3 No response (< 30% reduction in CGI-S score)  

Swadi 2010 6/11 5/11 11.69% 1.2[0.52,2.79]

Subtotal (95% CI) 11 11 11.69% 1.2[0.52,2.79]

Total events: 6 (Atypical antipsychotic 1), 5 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.42(P=0.67)  

   

Total (95% CI) 89 83 100% 0.89[0.65,1.23]

Total events: 40 (Atypical antipsychotic 1), 42 (Atypical antipsychotic 2)  

Heterogeneity: Tau2=0; Chi2=3.53, df=3(P=0.32); I2=15%  

Test for overall effect: Z=0.69(P=0.49)  

Test for subgroup differences: Chi2=3.48, df=1 (P=0.18), I2=42.52%  

Favours risperidone 50.2 20.5 1 Favours olanzapine

 
 

Analysis 3.2.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only
short term), Outcome 2 Global state: 2. Mean end point scores (high score = good).

Study or subgroup Clozapine Olanzapine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.2.1 CGI-I  

Kumra 2008 18 2 (1.4) 21 3.1 (1.3) 100% -1.07[-1.92,-0.22]

Subtotal *** 18   21   100% -1.07[-1.92,-0.22]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.46(P=0.01)  

   

3.2.2 CGAS  

Kumra 2008 18 50.5 (15) 21 46.4 (19.4) 100% 4.1[-6.71,14.91]

Subtotal *** 18   21   100% 4.1[-6.71,14.91]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

Test for subgroup differences: Chi2=0.87, df=1 (P=0.35), I2=0%  

Favours clozapine 2010-20 -10 0 Favours olanzapine
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Analysis 3.3.   Comparison 3 Atypical antipsychotics vs atypical
antipsychotics (only short term), Outcome 3 Mental state: 1. No response.

Study or subgroup Atypical an-
tipsychotic 1

Atypical an-
tipsychotic 2

Risk Difference Weight Risk Difference

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.3.1 Clozapine vs olanzapine (≤ 30% reduction in BPRS score)  

Kumra 2008 4/18 14/21 100% -0.44[-0.72,-0.17]

Subtotal (95% CI) 18 21 100% -0.44[-0.72,-0.17]

Total events: 4 (Atypical antipsychotic 1), 14 (Atypical antipsychotic 2)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=3.13(P=0)  

   

3.3.2 Olanzapine vs quetiapine (≤ 40% reduction in PANSS score)  

Jensen 2008 5/10 7/10 100% -0.2[-0.62,0.22]

Subtotal (95% CI) 10 10 100% -0.2[-0.62,0.22]

Total events: 5 (Atypical antipsychotic 1), 7 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.93(P=0.35)  

   

3.3.3 Quetiapine vs risperidone (≤ 30% reduction in PANSS score at 6
weeks)

 

Swadi 2010 5/11 3/11 100% 0.18[-0.21,0.58]

Subtotal (95% CI) 11 11 100% 0.18[-0.21,0.58]

Total events: 5 (Atypical antipsychotic 1), 3 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

   

3.3.4 Risperidone vs other atypical antipsychotics (≤ 40% improve-
ment in PANSS total score)

 

Jensen 2008 3/9 12/20 100% -0.27[-0.64,0.11]

Subtotal (95% CI) 9 20 100% -0.27[-0.64,0.11]

Total events: 3 (Atypical antipsychotic 1), 12 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.39(P=0.16)  

   

3.3.5 Risperidone vs olanzapine (≤ 40% reduction in PANSS score)  

Jensen 2008 3/9 5/10 100% -0.17[-0.6,0.27]

Subtotal (95% CI) 9 10 100% -0.17[-0.6,0.27]

Total events: 3 (Atypical antipsychotic 1), 5 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

   

3.3.6 Risperidone vs quetiapine (≤ 40% reduction in PANSS score)  

Jensen 2008 3/9 7/10 100% -0.37[-0.79,0.05]

Subtotal (95% CI) 9 10 100% -0.37[-0.79,0.05]

Total events: 3 (Atypical antipsychotic 1), 7 (Atypical antipsychotic 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.72(P=0.09)  

Test for subgroup differences: Chi2=6.97, df=1 (P=0.22), I2=28.22%  

Favours risperidone 10.5-1 -0.5 0 Favours quetiapine
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Analysis 3.4.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short
term), Outcome 4 Mental state: mean end point scores (various scales, high score = poor).

Study or subgroup Atypical Antipsychotic 1 Atypical Antipsychotic 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

3.4.1 BPRS total  

Kumra 2008 18 31.4 (9.3) 21 34.3 (13.6) -2.9[-10.13,4.33]

Sikich 2004 19 27 (20) 15 22 (12) 5[-5.85,15.85]

   

3.4.2 PANSS total  

Sikich 2008 41 20.8 (11.6) 35 19.7 (10.1) 1.1[-3.78,5.98]

   

3.4.3 SANS total  

Kumra 2008 18 6.6 (4.4) 21 7.6 (3.8) -1[-3.6,1.6]

Favours atypical 1 2010-20 -10 0 Favours atypical 2

 
 

Analysis 3.5.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short
term), Outcome 5 Mental state: mean end point score (BPRS, data skewed, high score = poor).

Mental state: mean end point score (BPRS, data skewed, high score = poor)

Study Intervention Mean SD N

Sikich 2004 Risperidone 27 20 19

Sikich 2004 Olanzapine 22 12 16

Sikich 2008 Risperidone 29.6 23.2 41

Sikich 2008 Olanzapine 24.7 16 35

 
 

Analysis 3.6.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short
term), Outcome 6 Adverse eEects: 1a. DiEerent adverse eEects (clozapine vs olanzapine).

Study or subgroup Clozapine Olanzapine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.6.1 Anticholinergic—salivation increase  

Kumra 2008 16/18 12/21 100% 6[1.09,33.02]

Subtotal (95% CI) 18 21 100% 6[1.09,33.02]

Total events: 16 (Clozapine), 12 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.06(P=0.04)  

   

3.6.2 Anticholinergic—sweating  

Kumra 2008 9/18 2/21 100% 9.5[1.69,53.33]

Subtotal (95% CI) 18 21 100% 9.5[1.69,53.33]

Total events: 9 (Clozapine), 2 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.56(P=0.01)  

   

3.6.3 Central nervous system—drowsiness  

Kumra 2008 18/18 19/21 100% 4.74[0.21,105.54]

Subtotal (95% CI) 18 21 100% 4.74[0.21,105.54]

Total events: 18 (Clozapine), 19 (Olanzapine)  

Heterogeneity: Not applicable  

Clozapine 200.05 50.2 1 Olanzapine
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Study or subgroup Clozapine Olanzapine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.98(P=0.33)  

   

3.6.4 Metabolic—appetite increase  

Kumra 2008 12/18 14/21 100% 1[0.26,3.8]

Subtotal (95% CI) 18 21 100% 1[0.26,3.8]

Total events: 12 (Clozapine), 14 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.6.5 Metabolic—drug-induced diabetes  

Kumra 2008 1/18 0/21 100% 3.69[0.14,96.22]

Subtotal (95% CI) 18 21 100% 3.69[0.14,96.22]

Total events: 1 (Clozapine), 0 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.78(P=0.43)  

   

3.6.6 Metabolic—weight gain ≥ 7% of baseline body weight  

Kumra 2008 3/18 2/21 100% 1.9[0.28,12.87]

Subtotal (95% CI) 18 21 100% 1.9[0.28,12.87]

Total events: 3 (Clozapine), 2 (Olanzapine)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.66(P=0.51)  

   

3.6.7 Unspecified—"use of other antipsychotics"  

Kumra 2008 1/14 2/14 100% 0.46[0.04,5.77]

Subtotal (95% CI) 14 14 100% 0.46[0.04,5.77]

Total events: 1 (Clozapine), 2 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.6(P=0.55)  

Test for subgroup differences: Chi2=7.14, df=1 (P=0.31), I2=15.94%  

Clozapine 200.05 50.2 1 Olanzapine

 
 

Analysis 3.7.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short
term), Outcome 7 Adverse eEects: 1b. i. DiEerent adverse eEects (risperidone vs olanzapine).

Study or subgroup Risperidone Olanzapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.7.1 Extrapyramidal—muscle stiffness/akathisia  

Jensen 2008 4/9 2/10 100% 2.22[0.53,9.37]

Subtotal (95% CI) 9 10 100% 2.22[0.53,9.37]

Total events: 4 (Risperidone), 2 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.28)  

   

3.7.2 Metabolic—weight gain ≥ 7% of baseline body weight  

Jensen 2008 8/9 6/10 100% 1.48[0.85,2.58]

Subtotal (95% CI) 9 10 100% 1.48[0.85,2.58]

Total events: 8 (Risperidone), 6 (Olanzapine)  

Heterogeneity: Not applicable  

Favours Risperidone 1000.01 100.1 1 Favours Olanzapine
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Study or subgroup Risperidone Olanzapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=1.38(P=0.17)  

Test for subgroup differences: Chi2=0.27, df=1 (P=0.61), I2=0%  

Favours Risperidone 1000.01 100.1 1 Favours Olanzapine

 
 

Analysis 3.8.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short term), Outcome 8 Adverse
eEects: 1b.ii. DiEerent adverse eEects—means at end of study (risperidone vs olanzapine, high score = poor).

Study or subgroup Risperidone Olanzapine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.8.1 Endocrine—prolactin (mcg/L)  

Sikich 2008 41 66.4 (16.9) 35 68.7 (17.1) 100% -2.3[-9.97,5.37]

Subtotal *** 41   35   100% -2.3[-9.97,5.37]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.59(P=0.56)  

Favours risperidone 2010-20 -10 0 Favours olanzapine

 
 

Analysis 3.9.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short term), Outcome 9 Adverse
eEects: 1b.iii. DiEerent adverse eEects—mean change (risperidone vs olanzapine, data skewed, high score = poor).

Adverse effects: 1b.iii. Different adverse effects—mean change (risperidone vs olanzapine, data skewed, high score = poor)

Study Intervention Mean SD N

Cardiac—QTc (ms)

Sikich 2008 Riesperidone 0.5 29.5 41

Sikich 2008 Olanzapine 11.2 16.8 35

Endocrine—prolactin (mcg/L)

Sikich 2008 Risperidone 19.5 21.5 41

Sikich 2008 Olanzapine -1.5 20.2 35

 
 

Analysis 3.10.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short
term), Outcome 10 Adverse eEects: 1c. DiEerent adverse eEects (risperidone vs quetiapine).

Study or subgroup Risperidone Quetiapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.10.1 Endocrine—prolactin elevation  

Swadi 2010 10/11 1/11 100% 10[1.53,65.41]

Subtotal (95% CI) 11 11 100% 10[1.53,65.41]

Total events: 10 (Risperidone), 1 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.4(P=0.02)  

   

3.10.2 Extrapyramidal—akathisia—BARS  

Swadi 2010 5/11 5/11 100% 1[0.4,2.5]

Subtotal (95% CI) 11 11 100% 1[0.4,2.5]

Total events: 5 (Risperidone), 5 (Quetiapine)  

Heterogeneity: Not applicable  
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Study or subgroup Risperidone Quetiapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Not applicable  

   

3.10.3 Extrapyramidal—general—AIMS  

Swadi 2010 3/11 1/11 100% 3[0.37,24.58]

Subtotal (95% CI) 11 11 100% 3[0.37,24.58]

Total events: 3 (Risperidone), 1 (Quetiapine)  

Heterogeneity: Not applicable  

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

   

3.10.4 Extrapyramidal—general—SAS  

Swadi 2010 6/11 3/11 100% 2[0.66,6.04]

Subtotal (95% CI) 11 11 100% 2[0.66,6.04]

Total events: 6 (Risperidone), 3 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

   

3.10.5 Extrapyramidal—muscle stiffness/akathisia  

Jensen 2008 4/9 1/10 100% 4.44[0.6,32.77]

Subtotal (95% CI) 9 10 100% 4.44[0.6,32.77]

Total events: 4 (Risperidone), 1 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.46(P=0.14)  

   

3.10.6 Extrapyramidal—use of anticholinergic medication  

Swadi 2010 5/11 1/11 100% 5[0.69,36.13]

Subtotal (95% CI) 11 11 100% 5[0.69,36.13]

Total events: 5 (Risperidone), 1 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.6(P=0.11)  

   

3.10.7 Metabolic—weight gain ≥ 7% of baseline body weight  

Jensen 2008 8/9 5/10 100% 1.78[0.92,3.44]

Subtotal (95% CI) 9 10 100% 1.78[0.92,3.44]

Total events: 8 (Risperidone), 5 (Quetiapine)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.7(P=0.09)  

Test for subgroup differences: Chi2=6.72, df=1 (P=0.35), I2=10.67%  

Favours risperidone 1000.01 100.1 1 Favours quetiapine

 
 

Analysis 3.11.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short term), Outcome
11 Adverse eEects: 2a. Metabolic syndrome measures—means at end of study (clozapine vs olanzapine).

Study or subgroup Clozapine Olanzapine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.11.1 BMI (kg/m2, high score = poor)  

Kumra 2008 17 28.7 (3.4) 21 29.2 (5.5) 100% -0.5[-3.35,2.35]

Subtotal *** 17   21   100% -0.5[-3.35,2.35]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.34(P=0.73)  
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Study or subgroup Clozapine Olanzapine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

   

3.11.2 Cholesterol (mg/dL, high score = poor)  

Kumra 2008 17 167.8 (32.6) 21 178.2 (33.8) 100% -10.4[-31.59,10.79]

Subtotal *** 17   21   100% -10.4[-31.59,10.79]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.96(P=0.34)  

   

3.11.3 Glucose (mg/dL, high score = poor)  

Kumra 2008 17 94.1 (16.8) 21 84 (7.7) 100% 10.1[1.46,18.74]

Subtotal *** 17   21   100% 10.1[1.46,18.74]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.29(P=0.02)  

   

3.11.4 Triglycerides (mg/dL, high score = poor)  

Kumra 2008 17 153.6 (76.6) 21 133.4 (67.2) 100% 20.2[-26.19,66.59]

Subtotal *** 17   21   100% 20.2[-26.19,66.59]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.85(P=0.39)  

Test for subgroup differences: Chi2=6.92, df=1 (P=0.07), I2=56.66%  

Favours clozapine 10050-100 -50 0 Favours olanzapine

 
 

Analysis 3.12.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only short term), Outcome
12 Adverse eEects: 2b.i. Metabolic syndrome measures—means at end of study (risperidone vs olanzapine).

Study or subgroup Risperidone Olanzapine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.12.1 BMI (kg/m2, high score = poor)  

Sikich 2004 19 24.5 (6.9) 15 25.9 (6) 100% -1.4[-5.74,2.94]

Subtotal *** 19   15   100% -1.4[-5.74,2.94]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.63(P=0.53)  

   

3.12.2 Body weight (kg, high score = poor)  

Sikich 2008 41 66.4 (16.9) 35 68.7 (17.1) 100% -2.3[-9.97,5.37]

Subtotal *** 41   35   100% -2.3[-9.97,5.37]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.59(P=0.56)  

   

3.12.3 Cholesterol (mg/dL, high score = poor)  

Sikich 2008 41 165 (52.7) 35 192.1 (49.6) 100% -27.1[-50.13,-4.07]

Subtotal *** 41   35   100% -27.1[-50.13,-4.07]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.31(P=0.02)  

Test for subgroup differences: Chi2=4.62, df=1 (P=0.1), I2=56.72%  

Favours risperidone 2010-20 -10 0 Favours olanzapine
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Analysis 3.13.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics
(only short term), Outcome 13 Adverse eEects: 2b. ii. Metabolic syndrome measures

—mean changes (risperidone vs olanzapine, data skewed, high score = poor).

Adverse effects: 2b. ii. Metabolic syndrome measures—mean changes (risperidone vs olanzapine, data skewed, high score = poor)

Study Intervention Mean SD N

BMI (kg/m2)

Sikich 2008 Risperidone 1.3 1.5 41

Sikich 2008 Olanzapine 2.2 1.2 35

Cholesterol (mg/dL)

Sikich 2008 Risperidone -10.2 26.7 41

Sikich 2008 Olanzapine 19.9 23.9 35

Glucose (mg/dL)

Sikich 2008 Risperidone 1.2 7.3 41

Sikich 2008 Olanzapine 0.6 15.7 35

Weight gain (kg)

Sikich 2008 Risperidone 3.6 4 41

Sikich 2008 Olanzapine 6.1 3.6 35

 
 

Analysis 3.14.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics
(only short term), Outcome 14 Leaving study early: 1a. Clozapine vs olanzapine.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.14.1 For any reason  

Kumra 2008 4/18 7/21 100% 0.67[0.23,1.91]

Subtotal (95% CI) 18 21 100% 0.67[0.23,1.91]

Total events: 4 (Clozapine), 7 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

   

3.14.2 Because of neutropaenia (absolute neutrophil count = 1200)  

Kumra 2008 0/18 1/21 100% 0.39[0.02,8.93]

Subtotal (95% CI) 18 21 100% 0.39[0.02,8.93]

Total events: 0 (Clozapine), 1 (Olanzapine)  

Heterogeneity: Not applicable  

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

   

3.14.3 Because of non-response  

Kumra 2008 1/18 6/21 100% 0.19[0.03,1.47]

Subtotal (95% CI) 18 21 100% 0.19[0.03,1.47]

Total events: 1 (Clozapine), 6 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

   

3.14.4 Because of weight gain  

Kumra 2008 2/18 0/21 100% 5.79[0.3,113.26]

Subtotal (95% CI) 18 21 100% 5.79[0.3,113.26]

Total events: 2 (Clozapine), 0 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.25)  

Favours clozapine 1000.01 100.1 1 Favours olanzapine
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Analysis 3.15.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only
short term), Outcome 15 Leaving the study early: 1b. Olanzapine vs quetiapine.

Study or subgroup Olanzapine Quetiapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.15.1 For any reason  

Aranda 2007 9/26 8/24 67.53% 1.04[0.48,2.25]

Jensen 2008 4/10 4/10 32.47% 1[0.34,2.93]

Subtotal (95% CI) 36 34 100% 1.03[0.55,1.92]

Total events: 13 (Olanzapine), 12 (Quetiapine)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=0.08(P=0.94)  

   

3.15.2 Because of non-response or lack of efficacy or worsening of
clinical condition

 

Aranda 2007 2/26 4/24 67.53% 0.46[0.09,2.3]

Jensen 2008 1/10 2/10 32.47% 0.5[0.05,4.67]

Subtotal (95% CI) 36 34 100% 0.47[0.13,1.74]

Total events: 3 (Olanzapine), 6 (Quetiapine)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=1.12(P=0.26)  

   

3.15.3 Because of weight gain  

Jensen 2008 1/10 0/10 100% 3[0.14,65.9]

Subtotal (95% CI) 10 10 100% 3[0.14,65.9]

Total events: 1 (Olanzapine), 0 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.49)  

Favours olanzapine 1000.01 100.1 1 Favours quetiapine

 
 

Analysis 3.16.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics
(only short term), Outcome 16 Leaving study early: 1c. Risperidone vs olanzapine.

Study or subgroup Risperidone Olanzapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.16.1 For any reason  

Jensen 2008 1/10 4/10 15.63% 0.25[0.03,1.86]

Sikich 2004 9/19 2/16 8.48% 3.79[0.95,15.07]

Sikich 2008 13/41 18/35 75.89% 0.62[0.35,1.07]

Subtotal (95% CI) 70 61 100% 0.83[0.52,1.33]

Total events: 23 (Risperidone), 24 (Olanzapine)  

Heterogeneity: Tau2=0; Chi2=7.13, df=2(P=0.03); I2=71.93%  

Test for overall effect: Z=0.78(P=0.44)  

   

3.16.2 Because of non-response  

Jensen 2008 0/9 1/10 20.9% 0.37[0.02,8.01]

Sikich 2004 4/19 2/16 31.76% 1.68[0.35,8.03]

Sikich 2008 4/41 3/35 47.34% 1.14[0.27,4.74]

Subtotal (95% CI) 69 61 100% 1.15[0.44,3.04]

Total events: 8 (Risperidone), 6 (Olanzapine)  

Heterogeneity: Tau2=0; Chi2=0.76, df=2(P=0.68); I2=0%  
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Study or subgroup Risperidone Olanzapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.28(P=0.78)  

   

3.16.3 Because of weight gain  

Jensen 2008 0/9 1/10 100% 0.37[0.02,8.01]

Subtotal (95% CI) 9 10 100% 0.37[0.02,8.01]

Total events: 0 (Risperidone), 1 (Olanzapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

   

3.16.4 Because of adverse events  

Jensen 2008 0/9 1/10 16.92% 0.37[0.02,8.01]

Sikich 2004 5/19 0/16 6.4% 9.35[0.56,157.17]

Sikich 2008 5/41 6/35 76.68% 0.71[0.24,2.13]

Subtotal (95% CI) 69 61 100% 1.21[0.51,2.87]

Total events: 10 (Risperidone), 7 (Olanzapine)  

Heterogeneity: Tau2=0; Chi2=3.48, df=2(P=0.18); I2=42.6%  

Test for overall effect: Z=0.42(P=0.67)  

Favours risperidone 1000.01 100.1 1 Favours olanzapine

 
 

Analysis 3.17.   Comparison 3 Atypical antipsychotics vs atypical antipsychotics (only
short term), Outcome 17 Leaving the study early: 1d. Risperidone vs quetiapine.

Study or subgroup Risperidone Quetiapine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.17.1 For any reason  

Jensen 2008 1/10 4/10 100% 0.25[0.03,1.86]

Subtotal (95% CI) 10 10 100% 0.25[0.03,1.86]

Total events: 1 (Risperidone), 4 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.35(P=0.18)  

   

3.17.2 Because of non-response  

Jensen 2008 0/9 2/10 100% 0.22[0.01,4.05]

Subtotal (95% CI) 9 10 100% 0.22[0.01,4.05]

Total events: 0 (Risperidone), 2 (Quetiapine)  

Heterogeneity: Not applicable  

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

   

3.17.3 Because of weight gain  

Jensen 2008 0/9 0/10   Not estimable

Subtotal (95% CI) 9 10 Not estimable

Total events: 0 (Risperidone), 0 (Quetiapine)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours risperidone 1000.01 100.1 1 Favours quetiapine

 
 

Atypical antipsychotics for psychosis in adolescents (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

90



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Comparison 4.   Atypical (standard dose) vs atypical (low dose) antipsychotics (only short term)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Global state: 1. No response—not
sustained response at end of 8 weeks

1 255 Risk Ratio (M-H, Fixed, 95%
CI)

0.59 [0.45, 0.77]

2 Global state: 2a. Mean end point
score (CGI-I, high score = poor)

3 468 Mean Difference (IV, Fixed,
95% CI)

-0.34 [-0.55, -0.13]

3 Global state: 2b. Mean scores—at 6
weeks (aripiprazole 30 mg vs 10 mg)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

3.1 Change at CGAS score 1 198 Mean Difference (IV, Fixed,
95% CI)

0.10 [-0.29, 0.49]

3.2 Change in CGI-S score 1 196 Mean Difference (IV, Fixed,
95% CI)

-0.10 [-0.13, -0.07]

3.3 Mean end point CGI-I score 1 196 Mean Difference (IV, Fixed,
95% CI)

-0.20 [-0.23, -0.17]

4 Mental state: 1. No response 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

4.1 ≤ 30% reduction in PANSS score 1 255 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.59, 1.03]

4.2 ≤ 40% improvement in PANSS score 1 255 Risk Ratio (M-H, Fixed, 95%
CI)

0.82 [0.68, 0.98]

4.3 Not achieving remission at 6 weeks
on PANSS (aripiprazole 30 mg vs 10
mg)

1 196 Risk Ratio (M-H, Fixed, 95%
CI)

0.91 [0.66, 1.25]

5 Mental state: 2. Mean end point
scores (high score = poor)

3   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

5.1 BPRS 1 17 Mean Difference (IV, Fixed,
95% CI)

-4.40 [-19.20,
10.40]

5.2 PANSS 2 451 Mean Difference (IV, Fixed,
95% CI)

-3.49 [-7.26, 0.28]

6 Adverse effects: 1. Endrocrine 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

6.1 Prolactin—elevation above normal 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

1.34 [1.04, 1.73]

6.2 Prolactin—elevation > 100 ng/mL 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

46.46 [6.50,
332.17]

6.3 Prolactin—symptomatic hyperpro-
lactinaemia

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

3.70 [0.78, 17.45]

7 Adverse effects: 2. Extrapyramidal 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Any 1 254 Risk Ratio (M-H, Fixed, 95%
CI)

3.31 [1.86, 5.87]

7.2 Akathisia 2 459 Risk Ratio (M-H, Fixed, 95%
CI)

3.31 [1.46, 7.53]

7.3 Dystonia 2 459 Risk Ratio (M-H, Fixed, 95%
CI)

2.17 [1.12, 4.18]

7.4 Oculogyric crisis 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

3.17 [0.13, 77.01]

7.5 Parkinsonism 2 459 Risk Ratio (M-H, Fixed, 95%
CI)

2.32 [1.36, 3.98]

7.6 Tremor 2 459 Risk Ratio (M-H, Fixed, 95%
CI)

4.27 [1.78, 10.24]

7.7 Use of antiparkinsonian medica-
tions

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

4.86 [1.91, 12.38]

8 Adverse effects: 3. Metabolic 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

8.1 Weight gain—any 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

1.24 [1.07, 1.44]

8.2 Weight gain—moving from over-
weight to obese

1 42 Risk Ratio (M-H, Fixed, 95%
CI)

1.96 [0.50, 7.67]

8.3 Weight gain—"experiencing weight
gain as an adverse effect"

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

3.32 [1.47, 7.49]

9 Adverse effects: 4. Others 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

9.1 Central nervous system—somno-
lence

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

3.17 [1.68, 5.99]

9.2 Non-specific—self-injury and ag-
gression

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

0.35 [0.04, 3.34]

9.3 Non-specific—treatment-emergent
adverse effects

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

1.14 [0.97, 1.34]

9.4 Non-specific—worsening of psychi-
atric symptoms

1 257 Risk Ratio (M-H, Fixed, 95%
CI)

1.32 [0.36, 4.80]

10 Adverse effects: 5. Others (particu-
lar to the aripiprazole 30 mg vs 10 mg
comparison)

1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

10.1 Central nervous system—somno-
lence

1 202 Risk Ratio (M-H, Fixed, 95%
CI)

1.96 [1.00, 3.83]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.2 Extrapyramidal—any adverse ef-
fects

1 202 Risk Ratio (M-H, Fixed, 95%
CI)

1.66 [0.89, 3.11]

10.3 Extrapyramidal—akathisia 1 202 Risk Ratio (M-H, Fixed, 95%
CI)

1.96 [0.77, 5.02]

10.4 Extrapyramidal—dystonia 1 202 Risk Ratio (M-H, Fixed, 95%
CI)

0.49 [0.09, 2.62]

10.5 Extrapyramidal—parkinsonism
(SAS)

1 202 Risk Ratio (M-H, Fixed, 95%
CI)

2.03 [1.17, 3.52]

10.6 Extrapyramidal—tremor 1 202 Risk Ratio (M-H, Fixed, 95%
CI)

5.88 [1.35, 25.62]

10.7 Metabolic—weight gain of ≥ 5% of
body weight

1 196 Risk Ratio (M-H, Fixed, 95%
CI)

0.84 [0.36, 1.93]

11 Adverse effects: 6. Laboratory tests
(particular to the aripiprazole 30 mg vs
10 mg comparison)

    Other data No numeric data

11.1 Change in serum cholesterol con-
centration (data skewed, high score =
poor)

    Other data No numeric data

11.2 Change in serum prolactin con-
centration (data skewed, high score =
poor)

    Other data No numeric data

12 Leaving study early: 1. Various rea-
sons

1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

12.1 For any reason 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

0.74 [0.52, 1.06]

12.2 Adverse effects 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

0.88 [0.28, 2.81]

12.3 Insufficient response 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

0.77 [0.45, 1.32]

12.4 Other reasons 1 257 Risk Ratio (M-H, Fixed, 95%
CI)

0.79 [0.18, 3.47]

13 Leaving study early: 2. Ziprasidone
160 mg vs 80 mg

1 17 Risk Ratio (M-H, Fixed, 95%
CI)

2.22 [0.58, 8.44]

14 Leaving study early: 3. Aripiprazole
30 mg vs aripiprazole 10 mg

1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

14.1 For any reason 1 202 Risk Ratio (M-H, Fixed, 95%
CI)

1.10 [0.60, 2.04]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

14.2 Adverse effects 1 202 Risk Ratio (M-H, Fixed, 95%
CI)

0.56 [0.17, 1.85]

14.3 Lack of efficacy 1 202 Risk Ratio (M-H, Fixed, 95%
CI)

0.20 [0.02, 1.65]

15 Quality of life: mean end point score
—at 6 weeks (PQ-LES-Q, aripiprazole
30 mg vs aripiprazole 10 mg, data
skewed, high score = good)

    Other data No numeric data

 
 

Analysis 4.1.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics (only
short term), Outcome 1 Global state: 1. No response—not sustained response at end of 8 weeks.

Study or subgroup Risperi-
done1.5-6.0mg/day

Risperi-
done0.15-0.6mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Haas 2009 44/124 79/131 100% 0.59[0.45,0.77]

   

Total (95% CI) 124 131 100% 0.59[0.45,0.77]

Total events: 44 (Risperidone1.5-6.0mg/day), 79 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=3.78(P=0)  

Favours Risperidone1.5-6.0mg/day 200.05 50.2 1 Favours Risperidone0.15-0.6mg/day

 
 

Analysis 4.2.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics
(only short term), Outcome 2 Global state: 2a. Mean end point score (CGI-I, high score = poor).

Study or subgroup Standard dose Low dose Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DelBello 2008 9 4.1 (0.9) 8 3.9 (1.2) 4.03% 0.2[-0.83,1.23]

Findling 2008 97 2.5 (1) 99 2.7 (1) 56.53% -0.2[-0.48,0.08]

Haas 2009 124 2.6 (1.3) 131 3.2 (1.4) 39.44% -0.6[-0.93,-0.27]

   

Total *** 230   238   100% -0.34[-0.55,-0.13]

Heterogeneity: Tau2=0; Chi2=4.42, df=2(P=0.11); I2=54.74%  

Test for overall effect: Z=3.23(P=0)  

Favours Standard dose 0.50.25-0.5 -0.25 0 Favours Low dose
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Analysis 4.3.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics (only
short term), Outcome 3 Global state: 2b. Mean scores—at 6 weeks (aripiprazole 30 mg vs 10 mg).

Study or subgroup Aripiprazole 30mg Aripiprazole 10mg Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

4.3.1 Change at CGAS score  

Findling 2008 99 14.8 (1.3) 99 14.7 (1.5) 100% 0.1[-0.29,0.49]

Subtotal *** 99   99   100% 0.1[-0.29,0.49]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.62)  

   

4.3.2 Change in CGI-S score  

Findling 2008 97 -1.3 (0.1) 99 -1.2 (0.1) 100% -0.1[-0.13,-0.07]

Subtotal *** 97   99   100% -0.1[-0.13,-0.07]

Heterogeneity: Not applicable  

Test for overall effect: Z=7(P<0.0001)  

   

4.3.3 Mean end point CGI-I score  

Findling 2008 97 2.5 (0.1) 99 2.7 (0.1) 100% -0.2[-0.23,-0.17]

Subtotal *** 97   99   100% -0.2[-0.23,-0.17]

Heterogeneity: Not applicable  

Test for overall effect: Z=14(P<0.0001)  

Test for subgroup differences: Chi2=26.06, df=1 (P<0.0001), I2=92.33%  

Favours aripiprazole 30mg 0.50.25-0.5 -0.25 0 Favours aripiprazole 10mg

 
 

Analysis 4.4.   Comparison 4 Atypical (standard dose) vs atypical (low dose)
antipsychotics (only short term), Outcome 4 Mental state: 1. No response.

Study or subgroup Standard
dose atypical

Low dose
atypical

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.4.1 ≤ 30% reduction in PANSS score  

Haas 2009 48/124 65/131 100% 0.78[0.59,1.03]

Subtotal (95% CI) 124 131 100% 0.78[0.59,1.03]

Total events: 48 (Standard dose atypical), 65 (Low dose atypical)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

   

4.4.2 ≤ 40% improvement in PANSS score  

Haas 2009 71/124 92/131 100% 0.82[0.68,0.98]

Subtotal (95% CI) 124 131 100% 0.82[0.68,0.98]

Total events: 71 (Standard dose atypical), 92 (Low dose atypical)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.12(P=0.03)  

   

4.4.3 Not achieving remission at 6 weeks on PANSS (aripiprazole 30 mg
vs 10 mg)

 

Findling 2008 41/97 46/99 100% 0.91[0.66,1.25]

Subtotal (95% CI) 97 99 100% 0.91[0.66,1.25]

Total events: 41 (Standard dose atypical), 46 (Low dose atypical)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.59(P=0.56)  

Favours standard dose 20.5 1.50.7 1 Favours low dose
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Study or subgroup Standard
dose atypical

Low dose
atypical

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for subgroup differences: Chi2=0.54, df=1 (P=0.76), I2=0%  

Favours standard dose 20.5 1.50.7 1 Favours low dose

 
 

Analysis 4.5.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics
(only short term), Outcome 5 Mental state: 2. Mean end point scores (high score = poor).

Study or subgroup Standard dose Low dose Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

4.5.1 BPRS  

DelBello 2008 9 37.6 (13) 8 42 (17.5) 100% -4.4[-19.2,10.4]

Subtotal *** 9   8   100% -4.4[-19.2,10.4]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

   

4.5.2 PANSS  

Findling 2008 97 63 (17.7) 99 63.1 (17.9) 57.05% -0.1[-5.09,4.89]

Haas 2009 124 72.8 (22.5) 131 80.8 (24.3) 42.95% -8[-13.75,-2.25]

Subtotal *** 221   230   100% -3.49[-7.26,0.28]

Heterogeneity: Tau2=0; Chi2=4.14, df=1(P=0.04); I2=75.82%  

Test for overall effect: Z=1.82(P=0.07)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.91), I2=0%  

Favours standard dose 105-10 -5 0 Favours low dose

 
 

Analysis 4.6.   Comparison 4 Atypical (standard dose) vs atypical (low dose)
antipsychotics (only short term), Outcome 6 Adverse eEects: 1. Endrocrine.

Study or subgroup Risperi-
done1.5-6.0mg/day

Risperi-
done0.15-0.6mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.6.1 Prolactin—elevation above normal  

Haas 2009 70/125 55/132 100% 1.34[1.04,1.73]

Subtotal (95% CI) 125 132 100% 1.34[1.04,1.73]

Total events: 70 (Risperidone1.5-6.0mg/day), 55 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.27(P=0.02)  

   

4.6.2 Prolactin—elevation > 100 ng/mL  

Haas 2009 44/125 1/132 100% 46.46[6.5,332.17]

Subtotal (95% CI) 125 132 100% 46.46[6.5,332.17]

Total events: 44 (Risperidone1.5-6.0mg/day), 1 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=3.83(P=0)  

   

4.6.3 Prolactin—symptomatic hyperprolactinaemia  

Haas 2009 7/125 2/132 100% 3.7[0.78,17.45]

Favours Risperidone1.5-6.0mg/day 5000.002 100.1 1 Favours Risperidone0.15-0.6mg/day
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Study or subgroup Risperi-
done1.5-6.0mg/day

Risperi-
done0.15-0.6mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 125 132 100% 3.7[0.78,17.45]

Total events: 7 (Risperidone1.5-6.0mg/day), 2 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=1.65(P=0.1)  

Test for subgroup differences: Chi2=13.67, df=1 (P=0), I2=85.37%  

Favours Risperidone1.5-6.0mg/day 5000.002 100.1 1 Favours Risperidone0.15-0.6mg/day

 
 

Analysis 4.7.   Comparison 4 Atypical (standard dose) vs atypical (low dose)
antipsychotics (only short term), Outcome 7 Adverse eEects: 2. Extrapyramidal.

Study or subgroup Standard dose Low dose Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.7.1 Any  

Haas 2009 41/124 13/130 100% 3.31[1.86,5.87]

Subtotal (95% CI) 124 130 100% 3.31[1.86,5.87]

Total events: 41 (Standard dose), 13 (Low dose)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.09(P<0.0001)  

   

4.7.2 Akathisia  

Findling 2008 12/102 5/100 72.19% 2.35[0.86,6.44]

Haas 2009 11/125 2/132 27.81% 5.81[1.31,25.68]

Subtotal (95% CI) 227 232 100% 3.31[1.46,7.53]

Total events: 23 (Standard dose), 7 (Low dose)  

Heterogeneity: Tau2=0; Chi2=0.99, df=1(P=0.32); I2=0%  

Test for overall effect: Z=2.86(P=0)  

   

4.7.3 Dystonia  

Findling 2008 2/102 4/100 34.17% 0.49[0.09,2.62]

Haas 2009 23/125 8/132 65.83% 3.04[1.41,6.53]

Subtotal (95% CI) 227 232 100% 2.17[1.12,4.18]

Total events: 25 (Standard dose), 12 (Low dose)  

Heterogeneity: Tau2=0; Chi2=3.77, df=1(P=0.05); I2=73.47%  

Test for overall effect: Z=2.31(P=0.02)  

   

4.7.4 Oculogyric crisis  

Haas 2009 1/125 0/132 100% 3.17[0.13,77.01]

Subtotal (95% CI) 125 132 100% 3.17[0.13,77.01]

Total events: 1 (Standard dose), 0 (Low dose)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

   

4.7.5 Parkinsonism  

Findling 2008 31/102 15/100 96.89% 2.03[1.17,3.52]

Haas 2009 5/125 0/132 3.11% 11.61[0.65,207.84]

Subtotal (95% CI) 227 232 100% 2.32[1.36,3.98]

Total events: 36 (Standard dose), 15 (Low dose)  

Heterogeneity: Tau2=0; Chi2=1.43, df=1(P=0.23); I2=30.2%  

Favours standard dose 200.05 50.2 1 Favours Low dose
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Study or subgroup Standard dose Low dose Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=3.08(P=0)  

   

4.7.6 Tremor  

Findling 2008 12/102 2/100 34.17% 5.88[1.35,25.62]

Haas 2009 13/125 4/132 65.83% 3.43[1.15,10.24]

Subtotal (95% CI) 227 232 100% 4.27[1.78,10.24]

Total events: 25 (Standard dose), 6 (Low dose)  

Heterogeneity: Tau2=0; Chi2=0.34, df=1(P=0.56); I2=0%  

Test for overall effect: Z=3.25(P=0)  

   

4.7.7 Use of antiparkinsonian medications  

Haas 2009 23/125 5/132 100% 4.86[1.91,12.38]

Subtotal (95% CI) 125 132 100% 4.86[1.91,12.38]

Total events: 23 (Standard dose), 5 (Low dose)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.31(P=0)  

Test for subgroup differences: Chi2=3.61, df=1 (P=0.73), I2=0%  

Favours standard dose 200.05 50.2 1 Favours Low dose

 
 

Analysis 4.8.   Comparison 4 Atypical (standard dose) vs atypical (low dose)
antipsychotics (only short term), Outcome 8 Adverse eEects: 3. Metabolic.

Study or subgroup Risperi-
done1.5-6.0mg/day

Risperi-
done0.15-0.6mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.8.1 Weight gain—any  

Haas 2009 102/125 87/132 100% 1.24[1.07,1.44]

Subtotal (95% CI) 125 132 100% 1.24[1.07,1.44]

Total events: 102 (Risperidone1.5-6.0mg/day), 87 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=2.82(P=0)  

   

4.8.2 Weight gain—moving from overweight to obese  

Haas 2009 4/17 3/25 100% 1.96[0.5,7.67]

Subtotal (95% CI) 17 25 100% 1.96[0.5,7.67]

Total events: 4 (Risperidone1.5-6.0mg/day), 3 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

   

4.8.3 Weight gain—"experiencing weight gain as an adverse effect"  

Haas 2009 22/125 7/132 100% 3.32[1.47,7.49]

Subtotal (95% CI) 125 132 100% 3.32[1.47,7.49]

Total events: 22 (Risperidone1.5-6.0mg/day), 7 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=2.89(P=0)  

Test for subgroup differences: Chi2=5.82, df=1 (P=0.05), I2=65.65%  

Favours Risperidone1.5-6.0mg/day 20.5 1.50.7 1 Favours Risperidone0.15-0.6mg/day
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Analysis 4.9.   Comparison 4 Atypical (standard dose) vs atypical (low dose)
antipsychotics (only short term), Outcome 9 Adverse eEects: 4. Others.

Study or subgroup Risperi-
done1.5-6.0mg/day

Risperi-
done0.15-0.6mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.9.1 Central nervous system—somnolence  

Haas 2009 33/125 11/132 100% 3.17[1.68,5.99]

Subtotal (95% CI) 125 132 100% 3.17[1.68,5.99]

Total events: 33 (Risperidone1.5-6.0mg/day), 11 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=3.55(P=0)  

   

4.9.2 Non-specific—self-injury and aggression  

Haas 2009 1/125 3/132 100% 0.35[0.04,3.34]

Subtotal (95% CI) 125 132 100% 0.35[0.04,3.34]

Total events: 1 (Risperidone1.5-6.0mg/day), 3 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=0.91(P=0.36)  

   

4.9.3 Non-specific—treatment-emergent adverse effects  

Haas 2009 93/125 86/132 100% 1.14[0.97,1.34]

Subtotal (95% CI) 125 132 100% 1.14[0.97,1.34]

Total events: 93 (Risperidone1.5-6.0mg/day), 86 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=1.61(P=0.11)  

   

4.9.4 Non-specific—worsening of psychiatric symptoms  

Haas 2009 5/125 4/132 100% 1.32[0.36,4.8]

Subtotal (95% CI) 125 132 100% 1.32[0.36,4.8]

Total events: 5 (Risperidone1.5-6.0mg/day), 4 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=0.42(P=0.67)  

Test for subgroup differences: Chi2=10.44, df=1 (P=0.02), I2=71.25%  

Favours Risperidone1.5-6.0mg/day 1000.01 100.1 1 Favours Risperidone0.15-0.6mg/day

 
 

Analysis 4.10.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics (only short
term), Outcome 10 Adverse eEects: 5. Others (particular to the aripiprazole 30 mg vs 10 mg comparison).

Study or subgroup Aripipra-
zole 30mg

Aripipra-
zole 10mg

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.10.1 Central nervous system—somnolence  

Findling 2008 22/102 11/100 100% 1.96[1,3.83]

Subtotal (95% CI) 102 100 100% 1.96[1,3.83]

Total events: 22 (Aripiprazole 30mg), 11 (Aripiprazole 10mg)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.97(P=0.05)  

Favours aripiprazole 30mg 1000.01 100.1 1 Favours aripiprazole 10mg
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Study or subgroup Aripipra-
zole 30mg

Aripipra-
zole 10mg

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

4.10.2 Extrapyramidal—any adverse effects  

Findling 2008 22/102 13/100 100% 1.66[0.89,3.11]

Subtotal (95% CI) 102 100 100% 1.66[0.89,3.11]

Total events: 22 (Aripiprazole 30mg), 13 (Aripiprazole 10mg)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.58(P=0.11)  

   

4.10.3 Extrapyramidal—akathisia  

Findling 2008 12/102 6/100 100% 1.96[0.77,5.02]

Subtotal (95% CI) 102 100 100% 1.96[0.77,5.02]

Total events: 12 (Aripiprazole 30mg), 6 (Aripiprazole 10mg)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.4(P=0.16)  

   

4.10.4 Extrapyramidal—dystonia  

Findling 2008 2/102 4/100 100% 0.49[0.09,2.62]

Subtotal (95% CI) 102 100 100% 0.49[0.09,2.62]

Total events: 2 (Aripiprazole 30mg), 4 (Aripiprazole 10mg)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.4)  

   

4.10.5 Extrapyramidal—parkinsonism (SAS)  

Findling 2008 31/102 15/100 100% 2.03[1.17,3.52]

Subtotal (95% CI) 102 100 100% 2.03[1.17,3.52]

Total events: 31 (Aripiprazole 30mg), 15 (Aripiprazole 10mg)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.51(P=0.01)  

   

4.10.6 Extrapyramidal—tremor  

Findling 2008 12/102 2/100 100% 5.88[1.35,25.62]

Subtotal (95% CI) 102 100 100% 5.88[1.35,25.62]

Total events: 12 (Aripiprazole 30mg), 2 (Aripiprazole 10mg)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.36(P=0.02)  

   

4.10.7 Metabolic—weight gain of ≥ 5% of body weight  

Findling 2008 9/97 11/99 100% 0.84[0.36,1.93]

Subtotal (95% CI) 97 99 100% 0.84[0.36,1.93]

Total events: 9 (Aripiprazole 30mg), 11 (Aripiprazole 10mg)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.42(P=0.67)  

Favours aripiprazole 30mg 1000.01 100.1 1 Favours aripiprazole 10mg

 
 

Analysis 4.11.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics (only short term),
Outcome 11 Adverse eEects: 6. Laboratory tests (particular to the aripiprazole 30 mg vs 10 mg comparison).

Adverse effects: 6. Laboratory tests (particular to the aripiprazole 30 mg vs 10 mg comparison)

Study Intervention Mean SD N

Change in serum cholesterol concentration (data skewed, high score = poor)
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Adverse effects: 6. Laboratory tests (particular to the aripiprazole 30 mg vs 10 mg comparison)

Study Intervention Mean SD N

Findling 2008 Aripiprazole 30mg -5.01 23.28 95

Findling 2008 Aripiprazole 10mg -7.43 27.99 98

Change in serum prolactin concentration (data skewed, high score = poor)

Findling 2008 Aripiprazole 30mg -15.14 26.87 92

Findling 2008 Aripiprazole 10mg -11.93 23.29 98

 
 

Analysis 4.12.   Comparison 4 Atypical (standard dose) vs atypical (low dose)
antipsychotics (only short term), Outcome 12 Leaving study early: 1. Various reasons.

Study or subgroup Risperidone
1.5-6.0mg/day

Risperi-
done0.15-0.6mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.12.1 For any reason  

Haas 2009 35/125 50/132 100% 0.74[0.52,1.06]

Subtotal (95% CI) 125 132 100% 0.74[0.52,1.06]

Total events: 35 (Risperidone 1.5-6.0mg/day), 50 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.66(P=0.1)  

   

4.12.2 Adverse effects  

Haas 2009 5/125 6/132 100% 0.88[0.28,2.81]

Subtotal (95% CI) 125 132 100% 0.88[0.28,2.81]

Total events: 5 (Risperidone 1.5-6.0mg/day), 6 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=0.22(P=0.83)  

   

4.12.3 Insufficient response  

Haas 2009 19/125 26/132 100% 0.77[0.45,1.32]

Subtotal (95% CI) 125 132 100% 0.77[0.45,1.32]

Total events: 19 (Risperidone 1.5-6.0mg/day), 26 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=0.94(P=0.35)  

   

4.12.4 Other reasons  

Haas 2009 3/125 4/132 100% 0.79[0.18,3.47]

Subtotal (95% CI) 125 132 100% 0.79[0.18,3.47]

Total events: 3 (Risperidone 1.5-6.0mg/day), 4 (Risperi-
done0.15-0.6mg/day)

 

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.76)  

Test for subgroup differences: Chi2=0.09, df=1 (P=0.99), I2=0%  

Favours Risperidone 1.5-6.0mg/day 100.1 50.2 20.5 1 Favours Risperidone0.15-0.6mg/day
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Analysis 4.13.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics
(only short term), Outcome 13 Leaving study early: 2. Ziprasidone 160 mg vs 80 mg.

Study or subgroup Ziprasidone
160mg/day

Ziprasidone
80mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DelBello 2008 5/9 2/8 100% 2.22[0.58,8.44]

   

Total (95% CI) 9 8 100% 2.22[0.58,8.44]

Total events: 5 (Ziprasidone 160mg/day), 2 (Ziprasidone 80mg/day)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

Favours Ziprasidone 160mg/day 1000.01 100.1 1 Favours Ziprasidone 80mg/day

 
 

Analysis 4.14.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics
(only short term), Outcome 14 Leaving study early: 3. Aripiprazole 30 mg vs aripiprazole 10 mg.

Study or subgroup Aripiprazole
30mg/day

Aripiprazole
10mg/day

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.14.1 For any reason  

Findling 2008 18/102 16/100 100% 1.1[0.6,2.04]

Subtotal (95% CI) 102 100 100% 1.1[0.6,2.04]

Total events: 18 (Aripiprazole 30mg/day), 16 (Aripiprazole 10mg/day)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.75)  

   

4.14.2 Adverse effects  

Findling 2008 4/102 7/100 100% 0.56[0.17,1.85]

Subtotal (95% CI) 102 100 100% 0.56[0.17,1.85]

Total events: 4 (Aripiprazole 30mg/day), 7 (Aripiprazole 10mg/day)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.95(P=0.34)  

   

4.14.3 Lack of efficacy  

Findling 2008 1/102 5/100 100% 0.2[0.02,1.65]

Subtotal (95% CI) 102 100 100% 0.2[0.02,1.65]

Total events: 1 (Aripiprazole 30mg/day), 5 (Aripiprazole 10mg/day)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.5(P=0.13)  

Test for subgroup differences: Chi2=2.97, df=1 (P=0.23), I2=32.73%  

Favours Aripiprazole 30mg/day 1000.01 100.1 1 Favours Aripiprazole 10mg/day

 
 

Analysis 4.15.   Comparison 4 Atypical (standard dose) vs atypical (low dose) antipsychotics
(only short term), Outcome 15 Quality of life: mean end point score—at 6 weeks (PQ-

LES-Q, aripiprazole 30 mg vs aripiprazole 10 mg, data skewed, high score = good).

Quality of life: mean end point score—at 6 weeks (PQ-LES-Q, aripiprazole 30 mg vs aripiprazole 10 mg, data skewed, high score = good)

Study Intervention Mean SD N

Findling 2008 Aripiprazole 30mg 50.2 90 97

Findling 2008 Aripiprazole 10mg 50.1 90.9 99
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A P P E N D I C E S

Appendix 1. Text presented in published protocol for 'dealing with missing data'

1. Overall loss of credibility

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

2. Binary

In the case where attrition for a binary outcome is between 0 and 50%, and where these data are not clearly described, we presented
data on a 'once-randomised-always-analyse' basis (an intention-to-treat analysis). We assumed that those who leO the study early had the
same rates of negative outcome as those who completed the study, with the exception of the outcomes of death and adverse eDects. For
these outcomes, we used the rates of those who stayed in the study—in that particular arm of the trial—as the rates for those who did not
complete the study. We undertook a sensitivity analysis to test how prone the primary outcomes are to change when 'completer' data only
are compared with the intention-to-treat analysis using the above assumptions.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Addition of text for risk ratio calculation, to reflect changes in the template methodology of the Cochrane Schizophrenia Group

Updated approach to missing data section, reflecting new methods in the CSG template and the methods we employed when we extracted
and analysed the data. Previous text for comparison is provided in Appendix 1
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I N D E X   T E R M S

Medical Subject Headings (MeSH)

Antipsychotic Agents  [adverse eDects]  [*therapeutic use];  Aripiprazole;  Benzodiazepines  [adverse eDects]  [therapeutic use]; 
Molindone  [adverse eDects]  [therapeutic use];  Olanzapine;  Piperazines  [adverse eDects]  [therapeutic use];  Psychotic Disorders
 [*drug therapy];  Quinolones  [adverse eDects]  [therapeutic use];  Randomized Controlled Trials as Topic;  Risperidone  [adverse eDects]
 [therapeutic use];  Schizophrenia  [drug therapy]

MeSH check words

Adolescent; Humans
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