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A B S T R A C T

Background

Long-term drug treatment of schizophrenia with typical antipsychotic drugs has limitations: 25 to 33% of suHerers have illnesses that
are treatment resistant. Clozapine is an antipsychotic drug, which is claimed to have superior eHicacy and to cause fewer motor adverse
eHects than typical drugs for people with treatment-resistant illnesses. Clozapine carries a significant risk of serious blood disorders, which
necessitates mandatory weekly blood monitoring at least during the first months of treatment.

Objectives

To evaluate the eHects of clozapine compared with typical antipsychotic drugs in people with schizophrenia.

Search methods

For the current update of this review (November 2008) we searched the Cochrane Schizophrenia Group Trials Register.

Selection criteria

All relevant randomised controlled trials (RCTs).

Data collection and analysis

We extracted data independently. For dichotomous data we calculated relative risks (RR) and their 95% confidence intervals (CI) on an
intention-to-treat basis, based on a fixed-eHect model. We calculated numbers needed to treat/harm (NNT/NNH) where appropriate. For
continuous data, we calculated weighted mean diHerences (WMD) again based on a fixed-eHect model.

Main results

We have included 52 trials (4746 participants) in this review. Forty-four of the included studies are less than 13 weeks in duration, and,
overall, trials were at a significant risk of bias. We found no significant diHerence in the eHects of clozapine and typical neuroleptic drugs
for broad outcomes such as mortality, ability to work or suitability for discharge at the end of the study. Clinical improvements were
seen more frequently in those taking clozapine (n=1119, 14 RCTs, RR 0.72 CI 0.7 to 0.8, NNT 6 CI 5 to 8). Also, participants given clozapine
had fewer relapses than those on typical antipsychotic drugs (n=1303, RR 0.62 CI 0.5 to 0.8, NNT 21 CI 15 to 49). BPRS scores showed
a greater reduction of symptoms in clozapine-treated participants, (n=1205, 17 RCTs, WMD -3.79 CI -4.9 to -2.7), although the data were

heterogeneous ( I2=69%). Short-term data from the SANS negative symptom scores favoured clozapine (n=196, 6 RCTs, WMD -7.21 CI -8.9
to -5.6). We found clozapine to be more acceptable in long-term treatment than conventional antipsychotic drugs (n=982, 6 RCTs, RR 0.60
CI 0.5 to 0.7, NNT 15 CI 12 to 20). Blood problems occurred more frequently in participants receiving clozapine (3.2%) compared with
those given typical antipsychotic drugs (0%) (n=1031, 13 RCTs, RR 7.09 CI 2.0 to 25.6). Clozapine participants experienced more drowsiness,
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hypersalivation or temperature increase, than those given conventional neuroleptics. However, those receiving clozapine experienced
fewer motor adverse eHects (n=1495, 19 RCTs, RR 0.57 CI 0.5 to 0.7, NNT 5 CI 4 to 6).

The clinical eHects of clozapine were more pronounced in participants resistant to typical neuroleptics in terms of clinical improvement
(n=370, 4 RCTs, RR 0.71 CI 0.6 to 0.8, NNT 4 CI 3 to 6) and symptom reduction. Thirty-four per cent of treatment-resistant participants had
a clinical improvement with clozapine treatment.

Authors' conclusions

Clozapine may be more eHective in reducing symptoms of schizophrenia, producing clinically meaningful improvements and postponing
relapse, than typical antipsychotic drugs - but data are weak and prone to bias. Participants were more satisfied with clozapine treatment
than with typical neuroleptic treatment. The clinical eHect of clozapine, however, is, at least in the short-term, not reflected in measures
of global functioning such as ability to leave the hospital and maintain an occupation. The short-term benefits of clozapine have to be
weighed against the risk of adverse eHects. Within the context of trials, the potentially dangerous white blood cell decline seems to be
more frequent in children and adolescents and in the elderly than in young adults or people of middle age.

The existing trials have largely neglected to assess the views of participants and their families on clozapine. More community-based long-
term randomised trials are needed to evaluate the eHicacy of clozapine on global and social functioning as trials in special groups such
as people with learning disabilities.

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

Clozapine versus typical neuroleptic medication for schizophrenia

 
Schizophrenia is a serious, chronic and relapsing mental illness with a worldwide lifetime prevalence of about one per cent. Schizophrenia
is characterised by 'positive' symptoms such as hallucinations and delusions and 'negative' symptoms such as emotional numbness and
withdrawal. One quarter of those who have experienced an episode of schizophrenia recover and the illness does not recur. Another
25% experience an unremitting illness. Half do have a recurrent illness but with long episodes of considerable recovery from the positive
symptoms. The overall cost of the illness to the individual, their carers and the community is considerable.

Antipsychotic medications are classified into typical and atypical drugs. First generation or 'typical' antipsychotic drugs such as
chlorpromazine and haloperidol have been the mainstay of treatment, and are eHective in reducing the positive symptoms of
schizophrenia, but negative symptoms are fairly resistant to treatment. In addition, drug treatments are associated with adverse eHects
which can oCen compromise compliance with medication and therefore increase the incidences of relapse.

People who do not respond adequately to antipsychotic medication are sometimes given the 'atypical' antipsychotic drug clozapine, which
has been found to be eHective for some people with treatment-resistant schizophrenia. Clozapine is also associated with having fewer
movement disorders than chlorpromazine, but may induce life-threatening decreases in white blood cells (agranulocytosis). We reviewed
the aHects of clozapine in people with schizophrenia compared with typical antipsychotic drugs drugs.

This review supports the notion that clozapine is more eHective than typical antipsychotic drugs for people with schizophrenia in general,
and for those who do not improve on typical antipsychotic drugs in particular. Clozapine is associated with less movement adverse eHects
than typical antipsychotic drugs, but it may cause serious blood-related adverse eHects. White blood cell count monitoring is mandatory
for all people taking clozapine. There is a worry, however, that studies are - at the very least - moderately prone to bias favouring clozapine.
Better conduct and reporting of trials could greatly have increased our confidence in the results.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL for schizophrenia

CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL for schizophrenia

Patient or population: patients with schizophrenia 
Settings: mostly in hospital 
Intervention: CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control CLOZAPINE versus TYPICAL AN-
TIPSYCHOTICS - OVERALL

Relative effect 
(95% CI)

No of Partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

Study population

130 per 1000 81 per 1000 
(58 to 109)

Medium risk population

Relapse - short term

63 per 1000 39 per 1000 
(28 to 53)

RR 0.62 
(0.45 to 0.84)

1303 
(19 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

354 per 1000 78 per 1000 
(50 to 120)

Medium risk population

Relapse - long term

270 per 1000 59 per 1000 
(38 to 92)

RR 0.22 
(0.14 to 0.34)

578 
(4 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

661 per 1000 476 per 1000 
(436 to 522)

Global impression: 1.
Not clinically improved
- short term

Medium risk population

RR 0.72 
(0.66 to 0.79)

1119 
(14 studies)

⊕⊕⊕⊝ 

moderate1
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556 per 1000 400 per 1000 
(367 to 439)

Study population

622 per 1000 541 per 1000 
(467 to 622)

Medium risk population

Unable to work

687 per 1000 598 per 1000 
(515 to 687)

RR 0.87 
(0.75 to 1)

416 
(4 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

0 per 1000 0 per 1000 
(0 to 0)

Medium risk population

Adverse effects: 1.
Blood problems - de-
creased white cell
count

0 per 1000 0 per 1000 
(0 to 0)

RR 7.09 
(1.96 to 25.62)

1031 
(13 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

216 per 1000 486 per 1000 
(423 to 557)

Medium risk population

Adverse effects: 4. Sali-
vation - too much

105 per 1000 236 per 1000 
(206 to 271)

RR 2.25 
(1.96 to 2.58)

1479 
(17 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

394 per 1000 504 per 1000 
(422 to 603)

Medium risk population

Adverse effects: 5a.
Weight gain

364 per 1000 466 per 1000 
(389 to 557)

RR 1.28 
(1.07 to 1.53)

590 
(5 studies)

⊕⊕⊕⊝ 

moderate1

 

C
o

ch
ra

n
e

L
ib

ra
ry

T
ru

ste
d

 e
v

id
e

n
ce

.
In

fo
rm

e
d

 d
e

cisio
n

s.
B

e
tte

r h
e

a
lth

.

  

C
o

ch
ra

n
e D

a
ta

b
a

se o
f S

ystem
a

tic R
e

vie
w

s



C
lo

za
p

in
e

 v
e

rsu
s ty

p
ica

l n
e

u
ro

le
p

tic m
e

d
ica

tio
n

 fo
r sch

izo
p

h
re

n
ia

 (R
e

v
ie

w
)

C
o

p
yrig

h
t ©

 2010 T
h

e C
o

ch
ra

n
e C

o
lla

b
o

ra
tio

n
. P

u
b

lish
ed

 b
y Jo

h
n

 W
ile

y &
 S

o
n

s, Ltd
.

5

*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.

1 Randomisation not well described; blinding not likely, nor tested
 
 

Summary of findings 2.   CLOZAPINE versus TYPICAL ANTIPSYCHOTICS for people with schizophrenia whose illness has proved resistant to treatment

CLOZAPINE versus TYPICAL ANTIPSYCHOTICS for people with schizophrenia whose illness has proved resistant to treatment

Patient or population: patients with schizophrenia 
Settings: mostly in hospital 
Intervention: CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT RESISTANT SCHIZOPHRENIA

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control CLOZAPINE versus TYPICAL AN-
TIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA

Relative effect 
(95% CI)

No of Partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

Study population

117 per 1000 122 per 1000 
(71 to 208)

Medium risk population

Relapse - short term

103 per 1000 107 per 1000 
(63 to 183)

RR 1.04 
(0.61 to 1.78)

396 
(4 studies)

⊕⊕⊕⊝ 

moderate1

 

Study populationRelapse - long term

367 per 1000 62 per 1000 
(37 to 110)

RR 0.17 
(0.1 to 0.3)

423 
(1 study)

⊕⊕⊕⊝ 

moderate1
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Medium risk population

367 per 1000 62 per 1000 
(37 to 110)

Study population

932 per 1000 662 per 1000 
(596 to 736)

Medium risk population

Global impression: 1.
Not clinically improved
- short term

957 per 1000 679 per 1000 
(612 to 756)

RR 0.71 
(0.64 to 0.79)

370 
(4 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

837 per 1000 695 per 1000 
(636 to 762)

Medium risk population

Global impression: 1.
Not clinically improved
- long term

836 per 1000 694 per 1000 
(635 to 761)

RR 0.83 
(0.76 to 0.91)

648 
(2 studies)

⊕⊕⊕⊝ 

moderate1

 

Study population

26 per 1000 49 per 1000 
(25 to 96)

Medium risk population

Adverse effects 1.
Blood problems

0 per 1000 0 per 1000 
(0 to 0)

RR 1.9 
(0.97 to 3.71)

827 
(5 studies)

   

Study population

290 per 1000 583 per 1000 
(505 to 673)

Medium risk population

Adverse effects 4. Sali-
vation - too much

182 per 1000 366 per 1000 

RR 2.01 
(1.74 to 2.32)

827 
(5 studies)

⊕⊕⊕⊝ 

moderate1
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(317 to 422)

Study population

431 per 1000 573 per 1000 
(478 to 685)

Medium risk population

Adverse effects 5.
Weight gain

421 per 1000 560 per 1000 
(467 to 669)

RR 1.33 
(1.11 to 1.59)

484 
(3 studies)

⊕⊕⊕⊝ 

moderate1

 

*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.

1 Randomisation not well described; blinding not likely nor tested
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B A C K G R O U N D

Arguably, the psychopharmacology of schizophrenia has witnessed
two major discoveries, the discovery of chlorpromazine and of
clozapine. The discovery of chlorpromazine was followed by the
introduction of a large family of drugs that are now known as
'typical neuroleptics' or 'first generation antipsychotic drugs'. The
putative finding that clozapine is eHective in people who have
treatment-resistant schizophrenia (Kane 1988 (CPZ)) stimulated a
frantic search for a newer group of drugs known collectively as the
'atypical neuroleptics' or 'second generation antipsychotic drugs'.

Description of the condition

Schizophrenia is a chronic, relapsing mental illness and has a
worldwide lifetime prevalence of about 1% irrespective of culture,
social class and race. Schizophrenia is characterised by positive
symptoms such as hallucinations and delusions and negative
symptoms such as emotional numbness and withdrawal. One
quarter of those who have experienced an episode of schizophrenia
recover and the illness does not recur. Another 25% experience an
unremitting illness. Half do have a recurrent illness but with long
episodes of considerable recovery from the positive symptoms.
Current medication is eHective in reducing positive symptoms, but
negative symptoms are fairly resistant to treatment. In addition,
drug treatments are associated with adverse eHects and the overall
cost of the illness to the individual, their carers and the community
is considerable.

Description of the intervention

Clozapine has been in use for the treatment of schizophrenia
since the early 1960s (Hippius 1989). Although its availability has
not been interrupted in parts of the world including China and
some countries in South America, it was withdrawn from Western
markets in 1975 aCer reports of agranulocytosis (a substantial
decline in the white blood cells which made the individuals
dangerously susceptible to infection) leading to death in some
clozapine-treated patients (Idänpään-Heikkilä 1975). More recent
studies suggested that clozapine was more eHective than other
antipsychotic drugs against treatment-resistant schizophrenia
(Kane 1988 (CPZ), Meltzer 1989). Treatment-resistant schizophrenia
is a term generally used for the failure of signs or symptoms
to respond satisfactorily to at least two diHerent antipsychotic
drugs (Meltzer 1997, Crilly 2007). Health authorities in many
countries have approved the use of clozapine only for people
with schizophrenia who were (i) resistant to typical neuroleptics
and (ii) compliant with blood monitoring. People taking clozapine
are required to have their blood sampled at least once a week
for the first 18 weeks of treatment and at least once a month
thereaCer. Another potentially fatal adverse eHect of clozapine
that has been recently identified is that of myocarditis which
usually develops within the first month of commencement and
presents with signs of cardiac failure and cardiac arrhythmias
(Haas 2007). Echocardiograms are recommended every six months
to exclude cardiac damage. People receiving clozapine should
also have their fasting blood glucose monitored; in addition to
type II diabetes, significant weight gain is frequently experienced
by people treated with clozapine (Wirshing 1999). Other adverse
eHects of clozapine include lowered seizure threshold, hepatic
dysfunction and adverse eHects associated with its interaction with
diHerent neurotransmitters' receptors.

How the intervention might work

Clozapine is a strong antagonist at diHerent subtypes of
adrenergic, cholinergic, histaminergic and serotonergic receptors.
It may also have a diHerent pattern of adhesion to receptors
than other drugs. Clozapine’s common adverse eHects are
predominantly anticholinergic in nature, with dry mouth, sedation
and constipation, drooling, and orthostasis.

Why it is important to do this review

This review represents an important and considerable update of
the previous version of this work (Wahlbeck 1999 b).

O B J E C T I V E S

To review the eHects of clozapine compared with typical
antipsychotic drugs for people with schizophrenia.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included relevant randomised controlled trials (RCTs). Where
trials are described as 'double-blind' but are only implied as
being randomised, we included these trials in a sensitivity
analysis. If there were no substantive diHerences within primary
outcomes (see Types of outcome measures) when these 'implied
randomisation' studies were added, then we included these in the
final analysis. If there were substantive diHerences, we only used
clearly randomised trials and described the results of the sensitivity
analysis in the text. We excluded quasi-randomised studies, such as
those allocating by using alternate days of the week.

Types of participants

We included people with schizophrenia and other types
of schizophrenia-like psychosis (e.g. schizophreniform and
schizoaHective disorders), irrespective of the diagnostic criteria
used. There is no clear evidence that the schizophrenia-like
psychoses are caused by fundamentally diHerent disease processes
or require diHerent treatment approaches (Carpenter 1994). The
group of studies dealing with people with illness that had been
labelled as 'resistant' were also analysed separately.

Types of interventions

1. Clozapine (trade names Clozaril, Froidir, Leponex, Fazaclo,
Klozapol): any dose.
2. Typical antipsychotic drugs: any dose. Another Cochrane
systematic review has focused on comparing clozapine to atypical
antipsychotic drugs (Lobos 2007).

Types of outcome measures

We grouped outcomes by time - short-term (up to 12 weeks),
medium-term (13 to 26 weeks) and long-term (over 26 weeks).

Primary outcomes

Global state, no clinically important change (as defined by
individual studies) - medium-term

Secondary outcomes

1. Death - suicide and natural causes

Clozapine versus typical neuroleptic medication for schizophrenia (Review)
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2. Global state
2.1 Relapse (defined by deterioration in mental state requiring
further treatment or hospitalisation)
2.2 Average endpoint global state score
2.3 Average change in global state scores

3. Service outcomes
3.1 Hospitalisation
3.2 Inability to be discharged from hospital

4. Mental state (with particular reference to the positive and
negative symptoms of schizophrenia)
4.1 No clinically important change in general mental state
4.2 Average endpoint general mental state score
4.3 Average change in general mental state scores
4.4 No clinically important change in specific symptoms (positive
symptoms of schizophrenia, negative symptoms of schizophrenia,
depression, mania)
4.5 Average endpoint specific symptom score
4.6 Average change in specific symptom scores

5. General functioning
5.1 No clinically important change in general functioning including
working ability
5.2 Average endpoint general functioning score
5.3 Average change in general functioning scores
5.4 No clinically important change in specific aspects of
functioning, such as social or life skills
5.5 Average endpoint specific aspects of functioning, such as social
or life skills
5.6 Average change in specific aspects of functioning, such as social
or life skills

6. Behaviour
6.1 No clinically important change in general behaviour
6.2 Average endpoint general behaviour score
6.3 Average change in general behaviour scores
6.4 No clinically important change in specific aspects of behaviour
6.5 Average endpoint specific aspects of behaviour
6.6 Average change in specific aspects of behaviour

7. Adverse eHects - general and specific (Important adverse eHects
included movement disorders, weight gain, fits and blood reactions
leading to therapy discontinuation)
7.1 Clinically important general adverse eHects
7.2 Average endpoint general adverse eHect score
7.3 Average change in general adverse eHect scores
7.4 Clinically important specific adverse eHects
7.5 Average endpoint specific adverse eHects
7.6 Average change in specific adverse eHects

8. Engagement with services

9. Satisfaction with treatment (including subjective well-being and
family burden)
9.1 Leaving the studies early
9.2 Recipient of care not satisfied with treatment
9.3 Recipient of care average satisfaction score
9.4 Recipient of care average change in satisfaction scores
9.5 Carer not satisfied with treatment
9.6 Carer average satisfaction score
9.7 Carer average change in satisfaction scores

10. Quality of life
10.1 No clinically important change in quality of life
10.2 Average endpoint quality of life score
10.3 Average change in quality of life scores
10.4 No clinically important change in specific aspects of quality of
life
10.5 Average endpoint specific aspects of quality of life
10.6 Average change in specific aspects of quality of life

11. Economic outcomes
11.1 Direct costs
11.2 Indirect costs

12. Cognitive functioning
12.1 No clinically important change in cognitive functioning
12.2 Average endpoint cognitive functioning score
12.3 Average change in cognitive functioning scores
12.4 No clinically important change in specific aspects of cognitive
functioning
12.5 Average endpoint specific aspects of cognitive functioning
12.6 Average change in specific aspects of cognitive functioning

Search methods for identification of studies

Electronic searches

1. Update of 2009
We searched the Cochrane Schizophrenia Group Trials Register
(November 2008) using the phrase:

{[ clozapin* or clozaril* or leponex * in title, abstract, index terms of
REFERENCE] or [clozapin* or clozaril* or leponex* in interventions
of STUDY]}

This register is compiled by systematic searches of major
databases, hand searches and conference proceedings (see Group
Module).

2. Previous searches for earlier versions of this review
Please see Appendix 1.

Searching other resources

Please see Appendix 1.

Data collection and analysis

Selection of studies

Two reviewers independently inspected all study citations
identified by the searches and obtained full reports of the studies of
agreed relevance. Where disputes arose, we acquired the full report
for more detailed scrutiny. The two reviewers inspected these
articles independently to assess their relevance to this review.
Again, where disagreement occurred we attempted to resolve this
through discussion; if doubt still remained we added these trials to
the list of those awaiting assessment pending acquisition of further
information.

Data extraction and management

1. Extraction
We independently extracted data from included studies. Again,
any disagreement was discussed, decisions documented and, if
necessary, authors of studies contacted for clarification. When this
was not possible and further information was necessary to resolve

Clozapine versus typical neuroleptic medication for schizophrenia (Review)
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the dilemma, we did not enter data and added the trial to the list of
those awaiting assessment.

2. Management
We extracted the data onto standard, simple forms. Where possible,
we entered data into RevMan in such a way that the area to the
leC of the 'line of no eHect' indicates a 'favourable' outcome for
clozapine. Where this was not possible, (e.g. scales that calculate
higher scores = improvement) we labelled the graphs in RevMan
analyses accordingly so that the direction of eHects were clear.

3. Scale-derived data
A wide range of instruments are available to measure outcomes in
mental health studies. These instruments vary in quality and many
are not validated, or are even ad hoc. It is accepted generally that
measuring instruments should have the properties of reliability
(the extent to which a test eHectively measures anything at all)
and validity (the extent to which a test measures that which it is
supposed to measure) (Rust 1989). Unpublished scales are known
to be subject to bias in trials of treatments for schizophrenia
(Marshall 2000). Therefore we only included continuous data from
rating scales if the measuring instrument had been described in a
peer-reviewed journal. In addition, we set the following minimum
standards for instruments: the instrument should either be (a) a
self-report or (b) completed by an independent rater or relative (not
the therapist) and (c) the instrument should be a global assessment
of an area of functioning.

Assessment of risk of bias in included studies

Again working independently, we assessed risk of bias using the
tool described in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2008). This tool encourages consideration
of how the sequence was generated, how allocation was concealed,
the integrity of blinding at outcome, the completeness of outcome
data, selective reporting and other biases. We would not have
included studies where sequence generation was at high risk of bias
or where allocation was clearly not concealed.

The categories are defined below:
YES - low risk of bias
NO - high risk of bias
UNCLEAR - uncertain risk of bias

If disputes arose as to which category a trial has to be allocated,
again, resolution was made by discussion, aCer working with a third
reviewer.

Earlier versions of this review used a diHerent, less well-developed,
means of categorising risk of bias (see Appendix 2).

Measures of treatment e>ect

1. Binary data
For binary outcomes we calculated a standard estimation of the
fixed-eHect risk ratio (RR) and its 95% confidence interval (CI). For
statistically significant results we calculated the number needed to
treat/harm statistic (NNT/H), and its 95% confidence interval (CI)
using Visual Rx taking account of the event rate in the control group.
It has been shown that RR is more intuitive (Boissel 1999) than odds
ratios and that odds ratios tend to be interpreted as RR by clinicians
(Deeks 2000). This misinterpretation then leads to an overestimate
of the impression of the eHect.

Where possible, we made eHorts to convert outcome measures
to binary data. This can be done by identifying cut-oH points on
rating scales and dividing participants accordingly into "clinically
improved" or "not clinically improved". It was generally assumed
that if there had been a 50% reduction in a scale-derived score
such as the Brief Psychiatric Rating Scale (BPRS, Overall 1962) or
the Positive and Negative Syndrome Scale (PANSS, Kay 1986), this
could be considered as a clinically significant response (Leucht
2005a, Leucht 2005b). It was recognised that for many people,
especially those with chronic or severe illness, a less rigorous
definition of important improvement (e.g. 25% on the BPRS) would
be equally valid. If individual patient data were available, the 50%
cut-oH was used for the definition in the case of non-chronically
ill people and 25% for those with chronic illness. If data based on
these thresholds were not available, we used the primary cut-oH
presented by the original authors.

2. Continuous data
Continuous data on outcomes in mental health trials are oCen not
normally distributed. To avoid the pitfall of applying parametric
tests to non-parametric data we applied the following standards to
all endpoint data derived from continuous measures. We applied
these criteria before inclusion: (a) standard deviations and means
had to be obtainable; and, for finite scores, such as endpoint
measures on rating scales, (b) the standard deviation (SD), when
multiplied by 2 had to be less than the mean (as otherwise the
mean was unlikely to be an appropriate measure of the centre of
the distribution) (Altman 1996). If a scale starts from a positive
value (such as PANSS, which can have values from 30 to 210) the
calculation described above in (b) should be modified to take the
scale starting point into account. In these cases skew is present if
2SD>(S-Smin), where S is the mean score and Smin is the minimum
score.

We did not graphically show skewed endpoint data from studies
with less the 200 participants, but added to 'Other data' tables and
briefly commented on in the text. However, skewed endpoint data
from larger studies (=/>200 participants) pose less of a problem and
we entered the data for analysis.

For continuous mean change data (endpoint minus baseline) the
situation is even more problematic. In the absence of individual
patient data it is impossible to know if change data are skewed.
The RevMan meta-analyses of continuous data are based on the
assumption that the data are, at least to a reasonable degree,
normally distributed. Therefore we included such data, unless
endpoint data were also reported from the same scale.

Unit of analysis issues

1. Cluster trials
Studies increasingly employ cluster randomisation (such as
randomisation by clinician or practice) but analysis and pooling of
clustered data poses problems. Firstly, authors oCen fail to account
for intraclass correlation in clustered studies, leading to a 'unit
of analysis' error (Divine 1992) whereby p values are spuriously
low, confidence intervals unduly narrow and statistical significance
overestimated. This can cause Type I errors (Bland 1997, Gulliford
1999).

Where clustering was not accounted for in primary studies, we
presented the data in a table, with a (*) symbol to indicate
the presence of a probable unit of analysis error. In subsequent

Clozapine versus typical neuroleptic medication for schizophrenia (Review)
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versions of this review we will seek to contact first authors of studies
to obtain intraclass correlation coeHicients of their clustered data
and to adjust for this using accepted methods (Gulliford 1999).
Where clustering has been incorporated into the analysis of primary
studies, we will also present these data as if from a non-cluster
randomised study, but adjusted for the clustering eHect.

We have sought statistical advice and have been advised that the
binary data as presented in a report should be divided by a design
eHect. This is calculated using the mean number of participants per
cluster (m) and the intraclass correlation coeHicient (ICC) [Design
eHect=1+(m-1)*ICC] (Donner 2002). If the ICC was not reported
it was assumed to be 0.1 (Ukoumunne 1999). If cluster studies
had been appropriately analysed taking into account intraclass
correlation coeHicients and relevant data documented in the
report, we synthesised these with other studies using the generic
inverse variance technique.

2. Cross-over design
A major concern of cross-over trials is the carry-over eHect. It occurs
if an eHect (e.g. pharmacological, physiological or psychological) of
the treatment in the first phase is carried over to the second phase.
As a consequence on entry to the second phase the participants
can diHer systematically from their initial state despite a wash-out
phase. For the same reason cross-over trials are not appropriate if
the condition of interest is unstable (Elbourne 2002). As both eHects
are very likely in schizophrenia,  we will only use  data  of the first
phase of cross-over studies.

3. Studies with multiple treatment groups
Where a study involved more than two treatment arms, if relevant,
we presented the additional treatment arms in comparisons. Where
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 to follow-up data must lose credibility (Xia
2007). We are forced to make a judgment where this is for the trials
likely to be included in this review. Should more than 40% of data
be unaccounted for by 8 weeks we did not reproduce these data or
use them within analyses.

We attempted to include all people who had been randomised to
clozapine or typical treatments. Where possible, we gave cases lost
to follow up at the end of the study the worst outcome. For example,
we treated those lost to follow up for the outcome of relapse in the
analysis as having relapsed. Suicide was also treated as relapse. We
agreed these rules before knowing the studies included. We tested
the eHects of inclusion of this assumption with sensitivity analyses
for the primary outcome.

Assessment of heterogeneity

1. Clinical heterogeneity
We considered all included studies without any comparison to
judge clinical heterogeneity.

2. Statistical
2.1 Visual inspection
We visually inspected graphs to investigate the possibility of
statistical heterogeneity.

2.2 Employing the I-squared statistic
This provided an estimate of the percentage of inconsistency
thought to be due to chance. I-squared estimate greater than
or equal to 50% was interpreted as evidence of high levels of
heterogeneity (Higgins 2003).

Assessment of reporting biases

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 (Higgins 2008).
We are aware that funnel plots may be useful in investigating
reporting biases but are of limited power to detect small-study
eHects (Egger 1997). We did not use funnel plots for outcomes
where there were ten or fewer studies, or where all studies were of
similar sizes. In other cases, where funnel plots were possible, we
sought statistical advice in their interpretation.

Data synthesis

Where possible we employed a fixed-eHect model for analyses.
We understand that there is no closed argument for preference
for use of fixed or random-eHects models. The random-eHects
method incorporates an assumption that the diHerent studies
are estimating diHerent, yet related, intervention eHects. This
does seem true to us, however, random-eHects does put added
weight onto the smaller of the studies - those trials that are most
vulnerable to bias. For this reason we favour using the fixed-eHect
model.

Subgroup analysis and investigation of heterogeneity

When heterogeneous results were found, we investigated the
reasons for this. Where heterogeneous data substantially altered
the results and the reasons for the heterogeneity were identified,
we did not summate these studies in the meta-analysis, but
presented separately and discussed in the text.

Sensitivity analysis

The 2008 update included many studies from China. As there
is concern regarding quality of trials from China (Wu 2006) we
conducted a sensitivity analysis to investigate whether the findings
of these trials substantially diHered from other trials.

R E S U L T S

Description of studies

Results of the search

1. 1997 search
During the original 1997 search in Biological Abstracts, EMBASE,
MEDLINE, and PsycLIT, we found 139 full reports. We contacted
the senior author of each trial published since 1980 and the
manufacturer of clozapine (Novartis AG, Switzerland) for additional
references, data, and unpublished trials. We also searched the
ISI citation index for each selected trial in order to identify
further studies, and the reference sections of selected studies were
searched for additional trials. We identified 34 additional citations
of studies possibly relevant to this review. Novartis AG had agreed
to provide additional data on early clozapine studies sponsored by
the company, but to date, we have not received any additional data.

Out of these 173 articles 111 were excluded, mostly because
they used a non-controlled design. On inspecting the full papers,
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relevant references found in these papers, references given by
principal authors of recent studies and references provided by
the manufacturer of clozapine, 37 separate randomised controlled
trials comparing clozapine with typical neuroleptic treatment were
found. Two papers were then excluded due to diagnostically mixed
study populations (Angst 1971, Van Praag 1976) and three papers
due to lack of satisfactory random allocation (Category C) (Bao
1988, Ruiz 1974, Yang 1988). Two papers were excluded due to lack
of extractable data (Li 1987, Nahunek 1975).

2. 1999 search
For the first update (October 1999) we included one additional trial
(Howanitz 1996 (CPZ)) raising the number of included trials to 30
with 80 references. A search of citations listed in SCISEARCH yielded
1094 references, none of which fulfilled the inclusion criteria.

3. 2008 Update (2006 search)
The 2008 update of the Cochrane Schizophrenia Group's Register
of trials yielded 350 references of which 150 were Chinese. Most
Chinese reports included an English abstract. We selected 12 trials
for further inspection. We added one Chinese trial (Yang 2004 b) to
awaiting assessment and sought further information and excluded
(Cui 2002) because it contained no usable data. Ten Chinese trials
met the inclusion criteria. Two trials which had been awaiting
assessment previously were also included (Lieberman 2003 (CPZ),
Volavka 2002 (H)).

4. 2009 Update (2008 search)
The 2009 update of the Cochrane Schizophrenia Group's Register
of trials yielded 843 references. Fourteen were selected for further
inspection and 11 Chinese trials were added to the review as
included studies.

Included studies

The current update of this review includes 52 studies. All were
described as being randomised.

1. Study length
Seven studies were longer than 26 weeks (long-term) (Tamminga
1994 (H), Kane 1995 (H), Lee 1994 (mainly H), Essock 1996 (H/CPZ/
Flu), Rosenheck 1993 (H), Lieberman 2003 (CPZ), Yang 2004 a (CPZ)
); Volavka 2002 (H) reported both short and medium-term data; the
remainder all fall into the 'short-term' category with a maximum
length of 12 weeks.

2. Design
There are two cross-over trials (Gerlach 1974 (H), Gerlach 1975 (H)).
We were only able to extract data for mortality and relapse from the
first phase of these studies.

3. Participants
A total of 4746 participants are included from 52 trials conducted
from 1974 and 2007. In the current revision, 11 trials were added
and all were conducted in China. Thirty-six studies involved
participants with schizophrenia that had been diagnosed using
operationalised criteria (DSM, ICD, CCMD-2) whilst 16 studies did
not report using any diagnostic tool, but only stated the type of
illness.

Eight trials include only participants with treatment-resistant
schizophrenia (Klieser 1988 (H), Hong 1997 (CPZ), Kane 1988
(CPZ), Essock 1996 (H/CPZ/Flu), Kumra 1994 (H), Rosenheck
1993 (H), Buchanan 1994 (H), Volavka 2002 (H)). Most studies

included participants with mean ages around the late thirties when
reported. One trial focused on children or adolescents suHering
from schizophrenia (Kumra 1994 (H)), and another trial studied
the eHicacy of clozapine in elderly people with schizophrenia
(Howanitz 1996 (CPZ)).

4. Settings
The vast majority of the trials were in-hospital studies. To our
knowledge, only two trials were performed in the community (Kane
1995 (H), Buchanan 1994 (H)). Two long-term trials were hospital-
based with follow up of discharged participants (Essock 1996 (H/
CPZ/Flu), Rosenheck 1993 (H)). One Chinese study (Wang 2001
(CPZ)) used participants who were outpatients, all other Chinese
trials when reported were hospital-based.

5. Interventions
The following control treatments were used in diHerent trials:
chlorpromazine (29 trials), haloperidol (14 trials), various
neuroleptics (two trials), clopenthixol (two trials), loxapine (two
trials), perphenazine (one trial) thioridazine (two trials). For
clarity we have incorporated these in the study tags: H denotes
haloperidol, CPZ chlorpromazine, Clopen clopenthixol, and Thi
thioridazine. Five trials used low doses of typical neuroleptic
treatment, which may have benefited clozapine results in these
studies (Chiu 1976 (CPZ), Leon 1974 (CPZ), Ciurezu 1976 (H),
Erlandsen 1977 (H), Honigfeld 1984 (H)). Two of these studies used
equal mg doses of clozapine and chlorpromazine (Chiu 1976 (CPZ),
Leon 1974 (CPZ)) and the other three used comparatively low doses
of haloperidol.

6. Outcomes
Many trialists used symptom scales in assessing treatment eHects
mainly the Brief Psychiatric Rating Scale (BPRS) and its derivative
The Positive and Negative Symptom Scale (PANSS) scale. Some
studies measured changes in negative symptoms using the Scale
for Assessment of Negative Symptoms (SANS), and PANSS negative
symptom sub-score. The use of scoring data were in several cases
precluded by the lack of standard deviation figures. Behavioural
changes were measured by changes in the Nurse's Observation
Scale for In-patient Evaluation (NOSIE). Assessments of subjective
well-being were determined by authors' own global scales or
Heinrichs-Carpenter Quality of Life Scale.

Definitions of improvement diHered across studies. This warranted
some caution in drawing conclusions, as it was diHicult to
decide whether the results concerning clinical improvement were
comparable. However, as with a pragmatic approach to diagnosis, it
seemed unlikely that those judging improvement would have such
dramatically diHering criteria as to make summation inappropriate.

6.1 Outcome scales: only details of the scales that provided usable
data are shown below. Reasons for exclusions of data are given
under 'Outcomes' in the Characteristics of included studies table.

6.1.1 Global state
6.1.1.1 Clinical Global Impression - CGI (Guy 1970)
The CGI is a three-item scale commonly used in studies on
schizophrenia that enables clinicians to quantify severity of illness
and overall clinical improvement. The items are: severity of illness;
global improvement and eHicacy index. A seven-point scoring
system is usually used with low scores indicating decreased
severity and/or greater recovery. Nine studies reported data from
this scale.
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6.1.2 Mental state
6.1.2.1 Brief Psychiatric Rating Scale - BPRS (Overall 1962)
The BPRS is an 18-item scale measuring positive symptoms, general
psychopathology and aHective symptoms. The original scale has
16 items, but a revised 18-item scale is commonly used. Scores
can range from 0 to 126. Each item is rated on a seven-point scale
varying from 'not present' to 'extremely severe', with high scores
indicating more severe symptoms. Twenty studies reported data
from this scale.

6.1.2.2 Mini Mental State Examination - MMSE (Folstein 1975)
This clinician-administered clinical evaluation assesses cognition
in five areas: orientation, immediate recall, attention and
calculation, delayed recall, and language. The test takes 15 minutes
to administer and the score ranges from 0 (severe impairment) to
30 (normal). Volavka 2002 (H) reported data from this scale.

6.1.2.3 Positive and Negative Syndrome Scale - PANSS (Kay 1986)
This schizophrenia scale has 30 items, each of which can be defined
on a seven-point scoring system varying from one (absent) to
seven (extreme). This scale can be divided into three sub-scales
for measuring the severity of general psychopathology, positive
symptoms (PANSS-P), and negative symptoms (PANSS-N). A low
score indicates lesser severity. Nine studies reported data from this
scale.

6.1.2.4 Scale for the Assessment of Negative Symptoms - SANS
(Andreasen 1983)
This scale allows a global rating of the following negative
symptoms: alogia (impoverished thinking), aHective blunting,
avolition-apathy, anhedonia-asociality, and attention impairment.
Assessments are made on a six-point scale from zero (not at all) to
five (severe). Higher scores indicate more symptoms. Five studies
reported data from this scale.

6.1.2.5 Scale for the Assessment of Positive Symptoms - SAPS
(Andreasen 1983)
This six-point scale gives a global rating of positive symptoms such
as delusions, hallucinations and disordered thinking. Higher scores
indicate more symptoms. Wang 2001 (CPZ) reported data from this
scale.

6.1.3 Behaviour.
6.1.3.1 Nurses Observational Scale of Inpatients Evaluation - NOSIE
(Honigfeld 1965)
An 80-item scale with items rated on a five-point scale from
zero (not present) to four (always present). Ratings are based on
behaviour over the previous three days. The seven headings are
social competence, social interest, personal neatness, cooperation,
irritability, manifest psychosis and psychotic depression. The total
score ranges from 0 to 320 with high scores indicating a poor
outcome. Two studies reported data from this scale.

6.1.4 Cognitive functioning.
6.1.4.1 Category Instance Generation Test - CIGT (Talland 1965)
Higher score indicates a better outcome. Lee 1994 (mainly H)
reported data from this scale.

6.1.4.2 Consonant Trigram Test - CTT (Peterson 1959)
Higher score indicates a better outcome. Lee 1994 (mainly H)
reported data from this scale.

6.1.4.3 Controlled Word Association Test - CWAT (Benton 1983).

Higher scores indicate a better outcome. Lee 1994 (mainly H)
reported data from this scale.

6.1.4.4 Digit Symbol Substitution Test - DSST (Wechsler 1981)
Higher score indicates a better outcome. Lee 1994 (mainly H)
reported data from this scale.

6.1.4.5 The Short Cognitive Performance Test - SKT (Lehfeld 1997)
This is a psychometric instrument evaluating memory and
attention deficits that has been developed and standardised in
Germany. The test is useful for staging the severity of cognitive
deficits and for assessing the benefits of therapy, especially with
people suHering from dementia. Klieser 1990 (H) reported data
from this scale.

6.1.4.6 Verbal List Learning Test - VLLT (Buschke 1974)
Higher score indicates a better outcome. Lee 1994 (mainly H)
reported data from this scale.

6.1.4.7 Wechsler Intelligence Scale for Children Revised - WISC-R
(Wechsler 1974)
Higher score indicates a better outcome. Lee 1994 (mainly H)
reported data from this scale.

Excluded studies

We excluded over 400 studies from the review - over 180 studies
because they were not randomised trials. Many studies were
excluded because clozapine had been compared with an atypical
antipsychotic or because clozapine had been compared with
placebo or with diHerent dosages of clozapine. Forty-four studies
were excluded because no usable data could be extracted from the
study report.

Awaiting assessment

Yang 2004 b is awaiting assessment until further information in
obtained.

Ongoing studies

We are not aware of any relevant studies that are currently ongoing.

Risk of bias in included studies

Allocation

All 52 studies were stated to be randomised but none provided
descriptions of the methods used to generate the sequence or
conceal it from those administering the treatment. All studies,
therefore, are classified as of unclear quality with a moderate risk
of selection bias and of overestimate of positive eHect.

Blinding

Thirty-two trials were stated to have used blinding, although most
did not describe the methods used, and none tested the success of
blinding for participants or evaluators. The remaining studies did
not report whether blinding had been used. Again, this leaves little
choice but to rate the risk of observer bias as at best unclear. This
gathers further potential for overestimate of positive eHects and
underestimate of negative ones.

Incomplete outcome data

Many studies did not report the number of people leaving early;
bias could be introduced to the final analysis if conducted on those
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completing the study only. Eleven studies undertook an 'intention-
to-treat' (ITT) analysis in terms of both eHicacy and adverse eHects
(Leon 1974 (CPZ), Gerlach 1974 (H), Gerlach 1975 (H), Honigfeld
1984 (H), Erlandsen 1977 (H), Ciurezu 1976 (H), Shopsin 1978 (CPZ),
Kumra 1994 (H), Rosenheck 1993 (H), Buchanan 1994 (H)). Three
studies performed an ITT analysis for adverse eHects only (Itoh
1974 (H), Claghorn 1983 (CPZ), Hong 1997 (CPZ)). The two cross-
over trials provided very limited data for the first arm of the study
(Gerlach 1974 (H), Gerlach 1975 (H)).

Selective reporting

Rates of attrition in the clozapine group (12%) and typical
antipsychotic drugs comparison group (15%) were not excessively
high compared with other compounds (Duggan 2005, Hunter 2003,
Srisurapanont 2004), nor were they excessively divergent between
groups. Attrition from studies involving participants who were
treatment-resistant were also low. Descriptions citing the reasons
for leaving the study were not reported in the studies, and we
were unable to report whether study attrition were due to protocol

violations, withdrawals or drop outs, and therefore it remains
unclear whether these trials were aHected by attrition bias.

We identified no overt under reporting of outcomes that had been
collected by the trialists.

Other potential sources of bias

Many of the trials were supported by the industry which stood
to profit from positive results. Overall our judgement regarding
the overall risk of bias in the individual studies is illustrated
in Figure 1. Not one study had clear descriptions of sequence
generation as well as concealment. Blinding was oCen undertaken
but unconvincing and reporting biases common. Studies were
oCen funded by industry with a pecuniary interest in the results.
This, along with the other sources of bias outlined above gave us
reason to judge, the risk of bias in the studies to be high, and
therefore our estimates are likely to be over estimating any true
positive eHect, and underestimating negative eHects.
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Figure 1.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Figure 1.   (Continued)
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Figure 1.   (Continued)
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E>ects of interventions

See: Summary of findings for the main comparison
CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL for
schizophrenia; Summary of findings 2 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS for people with schizophrenia whose illness has
proved resistant to treatment

1. COMPARISON 1. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - OVERALL

All data are derived from 50 studies.

1.1 Death
Four deaths occurred in 614 people treated with typical
neuroleptics compared with three deaths in 629 people treated
with clozapine. There were no significant diHerences in mortality
between groups (n=1243, 12 RCTs, RR 0.56 CI 0.1 to 2.3).

1.2 Relapse rate
We included 19 short-term studies, and found incidences of relapse
were lower in the clozapine group (n=1303, RR 0.62 CI 0.5 to 0.8, NNT
21 CI 15 to 49) compared with typical antipsychotic drugs. Long-
term data (4 RCTs, n=578) also favoured clozapine but data were
heterogeneous (I-squared =76%) (RR 0.22 CI 0.1 to 0.3).

1.3 Global impression
1.3.1 Clinical improvement as defined by study authors
We found that the number of participants who had not improved
were lower in the clozapine group (n=1119, 14 RCTs, RR 0.72
CI 0.7 to 0.8, NNT 6 CI 5 to 8). Three long-term studies also
favoured clozapine (n=719, RR 0.81 CI 0.7 to 0.9) but the data are
heterogeneous (I-squared statistic 81%).

1.3.2 Readiness for hospital discharge
There were no significant diHerences between treatment groups for
the number of participants who were judged to be not ready for
discharge (short-term, n=447, 5 RCTs, RR 0.88 CI 0.8 to 1.0). Long-
term data also failed to show a significant diHerence (n=648, 2 RCTs,
RR 0.82 CI 0.6 to 1.1).

1.4 Hospitalisation - Not discharged or readmitted within one year
aCer discharge
Data were available from two long-term studies (Essock 1996
(H/CPZ/Flu), Rosenheck 1993 (H)), and we found no significant
advantage for clozapine (n=648, RR 0.94 CI 0.9 to 1.0) compared with
typical antipsychotic drugs.

1.5 Unable to work
We found no significant diHerence in the number of participants
who were assessed as being unable to work (n=416, 4 RCTs, RR
0.87 CI 0.8 to 1.0), although the data suggested a trend favouring
clozapine (p=0.06).

1.6 Participant dissatisfaction
No significant diHerences were found for dissatisfaction with
treatment in two short-term studies (n=114, RR 0.72 CI 0.4 to 1.3).
We found longer-term data in (Rosenheck 1993 (H)). These favoured
the clozapine group who were less dissatisfied with their treatment
compared with conventional antipsychotic drugs (n=423, RR 0.45 CI
0.3 to 0.8, NNT 13 CI 9 to 37).

1.7 Leaving the study early - acceptability of treatment

We used leaving the study early data as a proxy measure for
the acceptability of treatment. Short-term data from 32 studies
involving 2316 participants indicated that significantly more
participants given clozapine found treatment acceptable (RR 0.81
CI 0.7 to 1.0, NNT 35 CI 20 to 217). Longer-term data from six studies
showed a significant benefit in the clozapine group (n=982, RR 0.60
CI 0.5 to 0.7, NNT15 CI 12 to 20). The long-term attrition rate from
clozapine treatment is approximately 33% and 56% when treated
with typical antipsychotic drugs.

1.8 Mental state
1.8.1 BPRS and PANSS
We found BPRS mental state scores favoured clozapine during
short-term assessment in 16 studies (n=1205, WMD -3.79 CI -4.9
to -2.7), although the data were heterogeneous (I squared=69%).
Longer-term BPRS data (Lee 1994 (mainly H)) were equivocal (n=52,
WMD 0.80 CI -5.7 to 7.3). PANSS scores from three Chinese trials
favoured the clozapine groups (n=163, WMD -3.82 CI -7.4 to -0.3)
during short-term analysis. Also, PANSS scores assessed over the
long-term favoured clozapine (Rosenheck 1993 (H), n=235, WMD
-6.90 CI -10.7 to -3.1).

1.8.2 Negative symptoms
Short-term continuous data on negative symptom scores from six
short-term trials with 236 participants favoured clozapine (SANS,
WMD -7.12 CI -8.8 to -5.5) but these are heterogeneous data (I
squared=92%). Longer-term negative symptoms scores assessed
with the PANSS negative sub score were not significantly diHerent
(Rosenheck 1993 (H), n=235, WMD -0.90 CI -6.6 to 4.8).

1.8.3 Positive symptoms
We found short-term SAPS scores were equivocal (Wang 2001 (CPZ),
n=60, WMD 4.39 CI -12.2 to 20.9). Longer-term data from the PANSS
positive scores favoured clozapine (Rosenheck 1993 (H), n=235,
WMD -2.20 CI -3.3 to -1.1).

1.9 Cognitive function
Cognitive impairment from one small study (n=82) favoured the
clozapine group who experienced less impairment (Klieser 1990
(H), RR 0.56 CI 0.3 to 0.9, NNT 4 CI 3 to 21) when assessed with the
SKT scale compared with those given typical antipsychotic drugs.
One small study (Lee 1994 (mainly H), n=54) reported data on a
series of cognitive functioning tests (verbal, memory or executive
functions etc.) and we found outcomes to be equivocal, except
for 'psychomotor speed and attention' scores which favoured the
clozapine-treated participants over the three pre-stated cut-oH
points (short-term, WMD 1.40 CI 0.2 to 2.6, medium-term, WMD 1.30
CI 0.01 to 3.0, long-term, WMD 2.10 CI 0.8 to 3.4).

1.10 Behaviour
We found behavioural scores from the NOSIE scale favoured
clozapine (n=40, 2 RCTs, RR 0.36 CI 0.2 to 0.9, NNT 4 CI 3 to
20) compared with typical antipsychotic drugs, during short-term
analysis.

1.11 Adverse eHects
1.11.1 Blood problems
We defined blood problems as (a) any blood problem requiring
withdrawal of participants from trials, or (b) leukopenia, defined
as a white cell count <3000 per cubic mm, or (c) neutropenia,
defined as granulocyte count <1500 per cubic mm. Blood problems
occurred more frequently in participants receiving clozapine (3.2%)
compared with those given typical antipsychotic drugs (0%) in
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short-term studies (n=1031, 13 RCTs, RR 7.09 CI 2.0 to 25.6). We
found two long-term studies had a much higher incidence of blood
problems in both clozapine (7%) and control group (haloperidol)
(5.2%), but no significant diHerences were found (n=462, RR 1.35
CI 0.7 to 2.8) (Rosenheck 1993 (H), Tamminga 1994 (H)). We found
incidences of abnormal ESR were higher in the clozapine group
(Dong 1999 (CPZ), n=62, RR 10.78 CI 2.8 to 41.9, NNH 2 CI 2 to 9). Also,
Dong 1999 (CPZ) and Li 2003 (Lox) reported changes in white blood
cell count, and we found that the clozapine group had a significant
increase in white cells (n=122, RR 13.02 CI 2.6 to 65.5, NNH 5 CI 2 to
38) compared with the typical antipsychotic group.

1.11.2 Other adverse eHects
Clozapine commonly caused drowsiness (n=1527, 16 RCTs, RR 1.23
CI 1.1 to 1.3, NNH 11 CI 7 to 18). No significant diHerences were
found in the incidences of low blood pressure/dizziness (n=1478,
14 RCTs, RR 1.13 CI 1.0 to 1.3) between clozapine and the typical
neuroleptic drugs. Salivation occurred more frequently in the
clozapine group (n=1479, 17 RCTs, RR 2.25 CI 2.0 to 2.6), but data
were heterogeneous (I squared=68%). Dry mouth occurred more
frequently in the typical antipsychotic group (n=859, 9 RCTs, RR 0.38
CI 0.3 to 0.5, NNH 7 CI 6 to 8), compared with clozapine. We found
participants given clozapine gained weight significantly more than
those given typical antipsychotic drugs (n=590, 5 RCTs, RR 1.28 CI
1.1 to 1.5, NNH 10 CI 5 to 37). We found continuous data for weight
gain (n=58, MD -0.17 CI -3.1 to 2.8) to be equivocal.

Extrapyramidal movement disorders were more frequent in those
who were treated with conventional neuroleptics (n=1495, 19 RCTs,
RR 0.57 CI 0.5 to 0.7, NNT 5 CI 4 to 6). No significant diHerences
were found between clozapine and the typical neuroleptic drugs
for fits (n=1157, 9 RCTs, RR 1.51 CI 0.8 to 2.8). Increases in body
temperature were more frequent in the clozapine group (n=1147, 9
RCTs, RR 1.57 CI 1.3 to 2.0, NNH 12 CI 7 to 23).

We found oral glucose tolerance tests data (Liu 2004 (CPZ)) were
equivocal (WMD 0.30 CI -0.16, 0.76). One study from China reported
continuous data for fasting blood glucose over diHerent time cut-oH
points, with most data being equivocal (Yang 2004 a (CPZ)). Long-
term data, however, revealed more participants in the clozapine
group had abnormal blood glucose (n=87, WMD 1.00 CI 0.4 to 1.6).
One study (Li 2003 (Lox)) reported data for tachycardia and electro-
cardiogram tests and we found no significant diHerences between
clozapine and loxapine. We found no significant diHerence in TESS
scores (n=50, 1 RCT, WMD -0.90 CI -1.93 to 0.13).

1.12 Sensitivity Analysis
In the 2008 update we included ten trials that were conducted in
China. Some diHerences in eHect size were observed, but sensitivity
analyses demonstrated that the results of Chinese trials followed
the same general aHect as trials conducted in western countries.
The most meaningful comparisons were those related to short-term
studies. The overall reduction in clinical symptoms, for instance, in
ten short-term non-Chinese studies were (n=828, BPRS, WMD -6.32
CI -8.1 to -4.6). Whilst, the overall reduction in clinical symptoms in
six short-term Chinese studies were (n=317, BPRS, WMD -2.56 CI -4.1
to -1.0). Similarly, the relative risk for leaving the study early in 21
short-term non-Chinese studies were (n=1553, RR 0.84 CI 0.7 to 1.0)
compared with five short-term Chinese studies (n=278, RR 0.61 CI
0.3 to 1.4).

2. COMPARISON 2. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - TREATMENT-RESISTANT SCHIZOPHRENIA

All data were derived from eight studies (Buchanan 1994 (H)),
Essock 1996 (H/CPZ/Flu), Hong 1997 (CPZ), Kane 1988 (CPZ), Klieser
1988 (H), Kumra 1994 (H), Rosenheck 1993 (H), Volavka 2002 (H))

2.1 Death
We found no significant diHerence in mortality rates in four
studies that included 939 participants with treatment-resistant
schizophrenia (RR 0.64 CI 0.1 to 3.1).

2.2 Relapse rate
Analysis of four short-term studies (396 people) did not reveal any
significant diHerence in relapse rates between treatment groups
(RR 1.04 CI 0.6 to 1.8), but we found data from one longer-term study
did favour clozapine (n=423, RR 0.17 CI 0.1 to 0.3, NNT 4 CI 4 to 4).

2.3 Global impression
2.3.1 Clinical improvement as defined by study authors
We found that participants allocated to clozapine had greater
clinical improvement than the typical antipsychotic group (n=370,
4 RCTs, RR 0.71 CI 0.6 to 0.8, NNT 4 CI 4 to 4). Similarly, longer-term
data also favoured clozapine (n=648, 2 RCTs, RR 0.83 CI 0.8 to 0.9,
NNT 8 CI 5 to 14).

2.3.2 Readiness for hospital discharge
No significant diHerences were found between clozapine and
typical antipsychotic drugs when assessed on dischargeability in
two longer-term studies (n=648, RR 0.82 CI 0.6 to 1.1).

2.4 Hospitalisation
The numbers of participants who were either not discharged from
hospital or were readmitted revealed no significant diHerences
(n=648, RR 0.94 CI 0.9 to 1.0) between intervention groups over one
year's treatment.

2.5 Leaving the study early - acceptability of treatment
The acceptability of treatment as measured by the number of
people leaving the study revealed no significant diHerence between
treatment groups (n=436, 5 RCTs, RR 1.19 CI 0.7 to 1.9) during short-
term analyses with 14% attrition in clozapine group and 12% in
the typical antipsychotic drugs group. Longer-term data, however,
significantly favoured clozapine (n=648, RR 0.57 CI 0.5 to 0.7, NNT
4 CI 3 to 5) compared with typical antipsychotic drugs, with 39%
attrition in the clozapine group compared with 70% leaving from
the typical antipsychotic drugs group.

2.6 Participant satisfaction
Only one long-term study provided data on patient satisfaction
and we found that more participants given clozapine were satisfied
with their treatment (n=423, RR 0.45 CI 0.3 to 0.8, NNT 13 CI 9 to
37) than those allocated to typical antipsychotic drugs (Rosenheck
1993 (H)).

2.7 Mental state
We found BPRS endpoint scores favoured clozapine (n=429, 5
RCTs, WMD -7.83 CI -10.0 to -5.6) compared with the typical
antipsychotic group during short-term analyses. Longer-term data
were equivocal (Rosenheck 1993 (H), n=235, WMD -6.90 CI -10.7
to -3.1). We found medium-term data by Volavka 2002 (H) (n=77)
were not significantly diHerent for PANSS total, negative or positive
symptom scores. We found negative symptoms score data from four
short-term studies favoured the clozapine group (n=164, SMD -0.44
CI -0.8 to -0.1) but these data contain the skewed Kumra 1994 (H)
figures.
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2.8. Adverse eHects
2.8.1 Blood problems
The diHerences in the number of participants with blood problems
failed to reach statistical significance (p=0.06) although a trend
could be seen which suggests blood problems were less frequent in
the typical antipsychotic group (n=827, 5 RCTs, RR 1.90 CI 1.0 to 3.7).

2.8.2 Drowsiness
Participants given clozapine experienced significantly more
incidences of drowsiness (n=827, 5 RCTs, RR 1.22 CI 1.1 to 1.3,
NNH 10 CI 7 to 20) compared with participants given typical
antipsychotic drugs.

2.8.3 Low blood pressure/dizziness
We found no significant diHerence in incidences of dizziness
between groups (n=806, 4 RCTs, RR 1.08 CI 0.9 to 1.2).

2.8.4 Salivation
Short-term data indicated that participants given clozapine
experience more hypersalivation (n=827, 5 RCTs, RR 2.01 CI 1.7 to
2.3) than those receiving typical antipsychotic drugs, but data were
heterogeneous (I-squared 78%). We found incidences of dry mouth
were significantly lower in the clozapine group (n=383, 4 RCTs, RR
0.27 CI 0.2 to 0.5, NNT 5 CI 5 to 7) compared with typical drugs.

2.8.5 Weight gain
The number of participants who gained weight were found to be
higher in the clozapine group (n=484, 3 RCTs, RR 1.33 CI 1.1 to 1.6,
NNH 8 CI 4 to 24) compared with those given typical antipsychotic
drugs.

2.8.6 Movement disorder
Incidences of movement disorder were significantly less frequent
in the clozapine group (n=521, 4 RCTs, 0.77 CI 0.7 to 0.9, NNT 8 CI
6 to 17).

2.8.7 High temperature
We found that the participants allocated to clozapine had more
incidences of raised temperatures than the typical antipsychotic
group (n=766, 3 RCTs, RR 1.36 CI 1.0 to 1.8), but data were
heterogeneous (I-squared 51%).

2.8.8 Fits
No significant diHerences were found in the incidences of fits
between groups (n=784, 5 RCTs, RR 1.75 CI 0.9 to 3.4).

3. COMPARISON 3. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - CHILDREN OR ADOLESCENTS

All data derived from one study (Kumra 1994 (H).
3.1 Death
No deaths occurred in the (Kumra 1994 (H)) study (n=21).

3.2 Relapse
No relapses occurred during the six weeks.

3.3 Global impression
Data for 'not clinically improved' were equivocal (Kumra 1994 (H),
n=21, RR 0.82 CI 0.2 to 2.8).

3.4 Leaving the study early
We found no significant diHerence in the number of participants
leaving the study early (n=11, RR 3.30 CI 0.4 to 26.8).

3.5 Mental state
We found no significant diHerence in BPRS scores or SANS scores in
the small study by (Kumra 1994 (H), n=21).

3.6 Adverse eHects
In the single study (Kumra 1994 (H)) dealing with adolescents or
children, 40% (4/10) of the clozapine-treated group developed
blood problems (RR 9.82 CI 0.6 to 162.2) but the diHerences were
not statistically significant. Drowsiness occurred more frequently
in the clozapine group (n=21, RR 3.30 CI 1.2 to 8.9, NNH 2 CI
2 to 16). Hypersalivation also occurred more frequently in the
clozapine group (n=21, RR 3.85 CI 1.0 to 14.4, NNH 2 CI 2 to
185), compared with typical antipsychotic drugs. No statistically
significant diHerences were found for weight gain, movement
disorders or fits.

4. COMPARISON 4. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - ELDERLY PEOPLE

All data derived from one study (Howanitz 1996 (CPZ).
4.1 Death
No deaths occurred in the Howanitz 1996 (CPZ) study (n=42).

4.2 Leaving the study early
We found no significant diHerences in rates of attrition (n=42).

4.3 Blood problems
We found that elderly people were also at risk of developing
blood problems with 8% aHected in the clozapine group, but the
diHerences were not statistically significant (n=42, RR 3.8 CI 0.2 to
74.6).

4.4 Other adverse eHects
The occurrence of drowsiness, dizziness, hypersalivation, weight
gain, movement disorders or fits revealed no significant diHerence
between groups.

5. Publication bias
To look for a possible publication bias (that is, the possibility that
studies with negative findings have not reached full publication)
funnel graphs for clinical improvement, relapse frequency and
number of people leaving early (acceptability) were constructed by
plotting number of study participants (on the 'y' axis) against the
log odds ratios (on the 'x' axis). No 'gap' in the funnel indicating a
publication bias aHecting the results were found.

D I S C U S S I O N

Summary of main results

1. COMPARISON 1. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - OVERALL (Summary of findings for the main comparison)
1.1 Death
This review did not reveal any diHerence in mortality between
clozapine and the typical neuroleptic treatment groups. This would
be a rare adverse event and the short duration of the included
studies means that these trials would be unlikely to highlight any
diHerences there may be.

1.2 Global impression
1.2.1 Relapse
We found clozapine to be more advantageous than conventional
neuroleptics in avoiding, or postponing, psychotic relapses at least
in the short term. The relapse-preventing eHect of clozapine were
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heterogeneous in the long-term studies, but favoured clozapine.
However, the relapse-preventing eHect of clozapine were not seen
in treatment-resistant participants during short-term analyses, but
were eHective in one longer-term study (Rosenheck 1993 (H),
n=423, RR 0.17 CI 0.1 to 0.3, NNT 4 CI 4 to 4).

1.2.2 Global impression - clinical improvement
Treating six people with schizophrenia with clozapine instead of
typical neuroleptics resulted in one additional person showing
a clinical improvement. This may be a real finding and, if so,
important. However, as has been said many times above, there
are reasons to consider that bias may also influence the research
and therefore even this modest result my over estimate clozapine's
eHects.

Global impression was chosen as the primary outcome of this
review. There is some suggestion of a real eHect of clozapine
over and above that of haloperidol, chlorpromazine and a few
other typical drugs - but the data are not strong and may include
important biases in favour of clozapine.

1.3 Discharge - not ready
We found both short and long-term studies failed to show any
advantage for participants given clozapine compared with typical
antipsychotic drugs or for hospital readmission in long-term
studies.

1.4 Unable to work
About half of all participants in the four included studies were
judged as being unable to work. The outcome data between groups
were not significantly diHerent but the graph revealed a trend
favouring clozapine (p=0.06). More studies may have produced a
significant outcome.

1.5 Participant dissatisfaction
Clozapine participants were more satisfied with their treatment in
one long-term study (Rosenheck 1993 (H)). This was an important
finding as participant satisfaction may enhance compliance. Two
short-term studies were equivocal, and more studies measuring
satisfaction with treatment are needed to substantiate the long-
term benefit.

1.6 Leaving the study early
Using study attrition as a proxy measure of acceptability, the results
favoured clozapine in short-term studies. Longer-term studies
revealed a larger advantage for clozapine over typical antipsychotic
drugs (n=982, RR 0.60 CI 0.5 to 0.7, NNT 15 CI 12 to 20), and as with
participant dissatisfaction the benefits are more apparent during
the longer durations of treatment.

1.7 Mental state
1.7.1 BPRS/PANSS
We found short-term studies indicated a greater improvement
for participants on clozapine compared with typical antipsychotic
drugs, but the data were heterogeneous, the diHerences in overall
reduction were small, and the clinical significance of a diHerence
of this magnitude may be questioned. We found long-term BPRS
data (Lee 1994 (mainly H)) from a single small study (n=52) to be
equivocal and without much larger data sets it is impossible to
interpret such findings. PANSS scores which are based upon the
BPRS scale were found to favour clozapine in a single long-term
study, and three short-term Chinese trials, which included two
studies (Li 2003 (Lox), Zhang 2007 (Lox)) that used loxapine as the

comparator drug, and is thought to have drug profile similar to
atypical antipsychotic drugs.

1.7.2 Negative symptoms
Negative symptom score from the SANS scale favoured clozapine
group with about a seven point advantage. Again, the clinical
significance of such a shiC of this magnitude is questionable. We
were able to include data from one long-term study (Rosenheck
1993 (H)) and found that negative symptoms were not significantly
diHerent when assessed using the PANSS negative symptoms sub-
score.

1.7.3 Positive symptoms
SAPS scores in a single short-term study (Wang 2001 (CPZ)) failed
to reveal any significant diHerences, although small participant
numbers (n=60) limited the possibility of detecting a real treatment
eHect. Longer-term PANSS positive data from a larger study (n=235)
did favour clozapine in a group of participants who were treatment-
resistant, although the points diHerence was only about two and
the clinical relevance of this is unclear.

1.8 Cognitive functioning
Few studies measured cognitive functioning and outcome data
were complicated by the use of diHerent scales by single studies
making meta-analyses impossible. We found participants given
clozapine had less cognitive impairment (n=82, RR 0.56 CI 0.3 to 0.9,
NNT 4 CI 3 to 21). Most other cognitive outcomes were equivocal
and were based on small numbers of participants.

1.9 Behaviour
Few studies reported usable data for behavioural changes. We were
only able to report two studies that measured behaviour using
the NOSIE scale and data favoured clozapine. However, only 40
participants were included and more robust data are needed.

1.10 Adverse eHects
1.10.1 Blood problems
The reason for clozapine being taken oH the international market
in 1978 had been due to a fatal or potentially fatal drop in white
cells in the blood of 16 people in Finland (Idänpään-Heikkilä 1975).
The rate of white blood cell problems (leukopenia) seems to be
agreed to be 1.5 to 2% with an increased risk in females and the
elderly (Alvir 1993). In the short-term studies included in this review
16 cases of blood problems from 507 clozapine-treated individuals
were reported, which indicates a blood problem frequency of
3.2%. A relatively high eHect size is observed in one Chinese study
contributing data to the meta-analysis on blood problems (Ou 1999
(CPZ)). If this study is excluded, the frequency of blood problems
is reduced to 1.9%. Also, twelve of the cases of blood problems
occurred in adults (frequency 2.4%) and four occurred in children
or adolescents (frequency 40%). Two of the adult cases were in a
study of elderly people (frequency 8%). Based on these small but
important numbers, clozapine-induced leukopenia seemed to be
more frequent in children and adolescents, and in elderly people.
Furthermore, incidences of blood problems were even higher in
long-term clozapine treatment (7%) but were not significantly more
frequent than the control group receiving haloperidol (5%). Limited
data also suggests that clozapine produces more problems with
erythrosedimentation rate and initial increases in white cells.

1.10.2 Other adverse eHects
People on clozapine experienced significantly more
hypersalivation, temperature increase, and drowsiness than those
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given conventional neuroleptics, but less uncomfortable dry
mouth. Over half of those allocated clozapine experienced
hypersalivation compared with about one fiCh of participants in
the control groups. Hypersalivation is a real problem with use
of clozapine. It is remarkable in its quantity and very socially
disabling. The management of this problem is the focus of another
review (Syed 2008).

In assessing the frequency of extrapyramidal adverse eHects one
has to remember that some trialists (Kane 1988 (CPZ), Lee 1994
(mainly H), Tamminga 1994 (H), Kumra 1994 (H), Rosenheck 1993
(H), Buchanan 1994 (H)) used anticholinergic add-on medication
in the control group to alleviate neurological adverse eHects.
To this extent the comparisons were biased in favour of the
typical neuroleptics. Even with this the clozapine group displayed
fewer movement disorders than those treated with the typical
neuroleptic drugs.

1.11 Sensitivity analysis
The 2008 update of this review included ten trials conducted in
China. Chinese trials were not diHerent from other trials in terms of
eHicacy and adverse eHects, despite observed diHerences in eHect
size.

2. COMPARISON 2. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - TREATMENT-RESISTANT SCHIZOPHRENIA (Summary of
findings 2)
2.1 Overall
Most findings are based on trials with a total number of participants
of 400 to 600. These studies are most diHicult to undertake.
Nevertheless, that millions of people are now, or have been, treated
with this potent drug on the back of data from a few industry-
funded trials reporting limited data for use in everyday life is not
ideal and more replication is indicated.

In neuroleptic-resistant patients, clozapine shows a somewhat
greater advantage in controlling symptoms. Participants
classified as treatment-resistant evidenced a significantly
better improvement rate with clozapine than with typical
pharmacological treatment. The weighted mean diHerence
between short-term treatments in BPRS total score is about
eight points, which probably is a clinically meaningful diHerence.
Treatment-resistant people did not show any beneficial eHect of
clozapine on relapse frequency or attrition rates in the short-term,
but the outcomes of long-term clozapine treatment were more
beneficial. The newly included Chinese trials provided no data
regarding treatment-resistant schizophrenia.

3. COMPARISON 3. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - CHILDREN OR ADOLESCENTS
3.1 Overall
From the limited data we found no diHerences between clozapine
and typical antipsychotic drugs in children for the outcomes of
death, relapse, global impression, leaving the study early and
mental state. The adverse eHects, drowsiness, hypersalivation
occurred more frequently in the clozapine group. No significant
diHerences were found for weight gain, movement disorders or fits.
All data came from a single study (Kumra 1994 (H)) involving just
21 people. Issues with the frequency of blood dyscrasias in this
subgroup are discussed above (1.10.1).

4. COMPARISON 4. CLOZAPINE versus TYPICAL ANTIPSYCHOTIC
DRUGS - ELDERLY PEOPLE

4.1 Overall
We found no significant diHerences in the outcomes of death,
leaving the study early or adverse eHects in elderly people. All data
came from a single study, Howanitz 1996 (CPZ), which randomised
just 42 participants. Issues with the frequency of blood dyscrasias
in this subgroup are discussed above (1.10.1).

Overall completeness and applicability of evidence

Randomised clozapine studies have been published since 1974,
but the majority have a duration of only four to eight weeks. The
severe adverse eHect of loss of white blood cells (agranulocytosis)
may occur later than during the first four to eight weeks of
treatment and may therefore be under-reported in short-term
studies. Also, deficiencies of global and social functioning caused
by schizophrenia may take much longer to improve and any
beneficial eHect of clozapine may thus be underestimated in short-
term studies.

Data on mortality were missing in a majority of the studies.
Outcome reporting were mainly symptom and physician-oriented.
Participant-oriented global and functional outcomes, such as
readiness for discharge and ability to work were seldom reported.
Participant satisfaction was only reported in four studies and no
studies reported family burden. There is clearly a need for studies
focusing not only on symptoms, but also on general and social
functioning, family burden and participant acceptability.

The setting also compromises the applicability of the studies.
Most of the included studies were undertaken in hospital, whereas
the majority of people with schizophrenia are treated in the
community. Our data, therefore, on the important aspects of
functions of normal living are remarkably limited. It is surprising
that aCer over three decades of research we still do not have
much long-term, community-based data. It is not that these data
are impossible to generalise - just that, considering the enormous
change use of clozapine has wrought, we had expected much more
easily applicable data to routine community care.

Quality of the evidence

The quality of reporting in most studies was poor. There are likely
to be significant biases in the results favouring clozapine. The
magnitude of the eHects of these biases on, for example, the
primary outcome, could be considerable with an overestimate of
30% being entirely credible (Jüni 2001). This shocking finding,
combined with the wide use of clozapine, must mean that better
independent studies are a matter of urgency.

Potential biases in the review process

We have just worked with published reports and by doing this we
may be perpetuating a reporting and publishing bias. This version
of the review includes many trials from the People's Republic of
China. These trials have been the focus of specific research and it
has been found that many that are stated to be randomised are not
(Wu 2006). We have not contacted the authors of these trials but did
not identify any overt bias in the results and have leC these trials in.

Agreements and disagreements with other studies or
reviews

This review substantially updates and improves past work.
However, it largely agrees with findings from previous versions but,
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perhaps puts less emphasis on the positive findings because of the
new Risk of Bias table function of this version of RevMan.

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

Implications for practice

1. For people with schizophrenia
Clozapine demonstrated some advantage over typical
antipsychotic drugs in terms of clinical improvement with one
person improving for every six people treated over and above those
given typical drugs. Also, the incidences of relapse are likely to be
postponed in some people, but this advantage is less apparent
with about one relapse prevented for every 21 people given
clozapine. Clozapine reduced the number of people dropping out of
studies and as a consequence people with schizophrenia may find
clozapine more tolerable than typical drugs. However, this eHect
is to be expected only when compared with low potency drugs
such as chlorpromazine; when compared with high potency drugs
such as haloperidol no diHerence in attrition rates are detected.
Furthermore, data suggests that people receiving clozapine will
express more satisfaction with their drug treatment, although
this is based on only one trial. With clozapine treatment there
will probably be a slight improvement in negative symptoms
and general behaviour/functioning may improve but there is no
evidence that a person's ability to be discharged from hospital or to
work will be changed. Clozapine is likely to cause more drowsiness
and weight gain than typical drugs, but less movement disorders.
People with schizophrenia will also need to base their decisions
upon their own personal response to treatment and consider
that these data are statistical outcomes that are not universally
applicable.

2. For clinicians
Clozapine appears to be as eHective as typical antipsychotic drugs.
It presents an advantage in clinical improvement and relapse
prevention but studies are at risk of bias. It may provide greater
compliance with treatment since both participant satisfaction
and attrition rates are improved. Clozapine may be eHective in
inducing clinical improvement in the long-term, and acceptability
of treatment is significantly improved in the long-term. Long-term
relapse prevention may also be improved compared with typical
antipsychotic drugs but heterogeneity leaves doubt. More studies
are needed to replicate and validate these findings.

Non-trial studies suggest that one to two of every 100 people
receiving clozapine will have serious white blood cell problems
that will necessitate a precipitous withdrawal of medication,
careful monitoring for infection, and even specialised nursing
and hospitalisation should infection occur (Alvir 1993). Everyone
taking clozapine must have weekly blood monitoring during the
first 18 weeks of treatment and at least monthly thereaCer. In
one small study (Kumra 1994 (H)) almost half of the clozapine-
treated children and adolescents developed blood problems so
use of clozapine in this subgroup must be of overriding necessity
and undertaken with extreme caution. Similar precautions
are warranted when prescribing clozapine to elderly people.
Treatment-resistant people appear to respond better to clozapine
than typical antipsychotic drugs when evaluated on global clinical
improvement measures and negative symptoms scores. Clozapine
may also be more tolerable over the long term, as indicated by
significantly fewer attrition from studies.

3. For managers / policy makers
We found no data for service outcomes, or economic outcomes.
People given clozapine do require monitoring for potential blood
disorders, which may influence the decision for countries with
limited resources.

Implications for research

1. General
The majority of existing randomised studies on clozapine are short-
term in-hospital trials focusing on clinical outcomes. Short studies
may underestimate both adverse eHects and global eHicacy. The
eHects of clozapine in comparison to typical neuroleptics in
hospitalised adult patients would have been more clear if studies
had been better reported. Compliance with CONSORT (Moher 2001)
by both authors and editors would ensure that the methods used
were accessible to the readership and would also avoid the loss of
valuable data.

The outcomes currently described are largely disease-oriented and
may not be very relevant for measuring the global functioning
level of a person with schizophrenia. Several important treatment
aspects, such as social functioning and family burden, have not
been assessed in any of the trials. Some highly relevant outcomes,
such as the person's own satisfaction with the treatment, their
ability to be discharged from hospital, and to work for a living, were
reported in only a small minority of studies. The typically reported
outcomes were heterogeneous rating scales. The non-reporting
of participant-oriented data and the reporting of heterogeneous
scales of sometimes questionable validity are major obstacles
when summing up data for assessment of clozapine eHectiveness.
There is a compelling need for an internationally agreed set of
standardised outcomes for schizophrenia trials.

Data for assessing the eHectiveness of clozapine in the long term are
only beginning to accumulate. No good quality data are available
for assessing the eHectiveness of clozapine in special groups, such
as those with learning disabilities. Also data on eHects in elderly
people are scarce, and further randomised studies are needed in
this group of people.

2. Specific
The large collection of trials reviewed here still leave many
questions unanswered. Trials are not of high quality and are prone
to considerable bias. Large pragmatic randomised, community-
based trials that measure global outcomes such as healthy days,
social functioning, satisfaction with treatment, ability to live and
work in the community, and compliance are required, especially
focusing on those whose illness is clearly diHicult to treat. One
suggested design is presented in Table 1.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Allocation: randomised. 
Blindness: double. 
Duration: 10 weeks (no wash-out). 
Setting: outpatients.

Participants Diagnosis: schizophrenia (DSM-III-R & SCID). 
N=75. 
Sex: 23 F, 52 M. 
Age: 18-55 years, mean 35 years. 
History: non-complete response to at least two trials of therapeutic doses of neuroleptics for at least
six weeks; less than 30% improvement in prospective six week trial of fluphenazine 10 to 30 mg/day;
chronic illness.

Interventions 1. Clozapine: dose increased to 400 mg/day weeks one to four, 200 to 600 mg/day weeks five to six,
fixed dose weeks seven to ten, average dose at study end 413 ±SD 60 mg/day + placebo. N=38. 
2. Haloperidol: dose increased to 20 mg/day weeks one to four, 10-30 mg/day weeks five to six, fixed
dose weeks seven to ten, average dose at study end 26 ±SD 7 mg/day + benztropine 4 mg/day. N=37.

Outcomes Relapse. 
Leaving the study early. 
Mental state: 18-item BPRS, SANS. 
Quality of life: QOLS. 

Buchanan 1994 (H) 
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Global functioning: Level of Functioning Scale. 
Adverse effects: SAI, Maryland Psychiatric Research Centre Involuntary Movement Scale. 
Compliance.

Unable to use - 
Clinical improvement: 20% reduction in BPRS (data not reported).

Notes Jadad score 4. 
Drop-outs (N=2) excluded from results in original report have been included in present meta-analysis.
Benztropine medication in group two may have affected results.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

High risk Reasons for loss to follow up not described by group

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Low risk Grant from NIMH; medicines supplied by Sandoz Pharmaceutical Corp

Buchanan 1994 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (medication in identical capsules). 
Duration: six weeks (preceded by five day washout). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (no diagnostic criteria). 
N=64. 
Sex: not reported. 
Age: <60 years. 
History: acutely ill.

Interventions 1. Clozapine: dose initially 150 mg/day, increased by 50 mg/day to 300 mg/day. N=33. 
2. Chlorpromazine: dose initially 150 mg/day, increased by 50 mg/day to 300 mg/day. N=31.

Outcomes Relapse. 
Leaving the study early. 
Behaviour: NOSIE. 
Adverse effects. 
Laboratory tests.

Unable to use - 
Mental state: BPRS (mean total scores not reported). 

Chiu 1976 (CPZ) 
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Global effect: CGI (mean total scores not reported).

Notes Jadad score 4. 
A matching procedure may have resulted in a selection bias in the outcomes presented in the original
paper. High drop-out rate. Equal mg-doses may have benefited clozapine outcomes.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, identical capsules, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Withdrawn participants accounted for, with reasons for their withdrawal re-
ported                                           

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Sandoz Pharmaceuticals provided material support

Chiu 1976 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (medication in identical preparations). 
Duration: 40 days. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (paranoid, n=16, simple n=11, hebephrenic n=11 & other n=2, no diagnostic
criteria). 
N=40. 
Sex: 25 F, 15 M. 
Age: range 16 to 45 years, average 25 years. 
History: not reported.

Interventions 1. Clozapine: dose average 402 mg/day, range 100 to 900 mg/day. N=20. 
2. Haloperidol: dose average 9 mg/day, range 4 to 20 mg/day. N=20.

Outcomes Global effect: ability to work. 
Adverse effects. 
Leaving the study early. 
Discharge-ability.

Unable to use - 
Mental state: BPRS (no data reported).

Notes Jadad score 4. 
Low haloperidol doses may not have been comparable to clozapine doses.

Risk of bias

Ciurezu 1976 (H) 
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Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk All participants reported in outcome data

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Sandoz Pharmaceuticals employee involved with administration of results

Ciurezu 1976 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (identical tablets). 
Design: multi-centre. 
Duration: four to eight weeks (preceded by two weeks wash-out). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-II). 
N=151. 
Sex: 59 F, 92 M. 
Age: 18 to 65 years, median 30 years. 
History: intolerant to at least two prior neuroleptics.

Interventions 1. Clozapine: dose initially 25 mg/day; one-week build-up to 300 mg/day; days 8 to 28 150 to 900 mg/
day, average 417 mg/day. N=75. 
2. Chlorpromazine: dose initially 50 mg/day; one-week increased to 600 mg/day; days 8 to 28, 300 to
1800 mg/day, average 795 mg/day. N=76.

Outcomes Relapse. 
Global effect: CGI. 
Leaving the study early. 
Mental state:18-item BPRS. 
Behaviour: 30-item NOSIE. 
Adverse effects: AIMS, SAS (not blind).

Notes Jadad score 4.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Claghorn 1983 (CPZ) 
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Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Participants not completing trial were accounted for, reasons for attrition re-
ported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Claghorn 1983 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not stated. 
Duration: five weeks. 
Setting: not reported.

Participants Diagnosis: schizophrenia (CCMD-2R). 
N=62. 
Sex: 35 F, 27 M. 
Age: mean 32 yrs. 
History: illness 10 yrs (SD 8), ESR (male 0˜15 mm/hour; female 0˜20 mm/hour), WBC: 4*109/L˜10*109/
L.

Interventions 1. Clozapine: dose 225 to 500 mg/day. N=32. 
2. Chlorpromazine: dose 400 to 700 mg/day. N=30.

Outcomes Clinical tests: ESR, WBC.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

High risk Only raised white blood cells reported

Free of other bias? Unclear risk Unclear

Dong 1999 (CPZ) 
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Methods Allocation: randomised - no further details. 
Blindness: not reported. 
Duration: 12 weeks.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=81. 
Sex: male and female. 
Age: 18 to 45 years. 
Excluded: organic psychotic patients; allergic to experiment drugs; with severe physical illness; preg-
nant or breast feeding women.

Interventions 1. Clozapine: dose not reported. N=32. 
2. Chlorpromazine: dose not reported. N=28. 
3. Risperidone: dose not reported. N=21

Outcomes Leaving the study early.

Unable to use - 
Mental state: BPRS (group numbers not reported). 
Global state: GAS (group numbers not reported). 
Adverse events: TESS (group numbers not reported).

Notes CSG: 8466

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Du 2003 (CPZ) 

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: 40 days. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (no diagnostic criteria). 
N=40. 
Sex: male. 

Erlandsen 1977 (H) 
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Age: range 22 to 75 years, average 43 years. 
History: mean duration of illness 15 years.

Interventions 1. Clozapine: dose 50 to 400 mg/day. N=19. 
2. Haloperidol: dose 1 to 8 mg/day. N=21.

Outcomes Leaving the study early. 
Global assessment. 
Laboratory tests.

Unable to use - 
Mental state: BPRS (no SDs).

Notes Jadad score 1. 
No wash-out period before trial reported. Low haloperidol doses may not have been comparable to
clozapine doses.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

High risk Double blind, but investigators were able to guess correctly in all patients after
two to three days, due to the sedating and relaxing effect of clozapine

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Erlandsen 1977 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not blind. 
Duration: 24 months. 
Setting: inpatients.

Participants Diagnosis: schizophrenia/schizoaffective disorder. 
N=227*. 
Age: mean 41 years. 
Sex: 90 F, 137 M. 
History: severely ill, unresponsive to two treatment trials/ unacceptable side effects with conventional
neuroleptics. SCID interview performed on 173 participants.

Interventions 1. Clozapine: dose average 496 mg/day. N=136. 
2. "Usual care": dose average chlorpromazine equivalents 1,386 mg/day. N=89. 
The most frequent control treatments were haloperidol, chlorpromazine and fluphenazine; atypical
neuroleptics were used almost not at all.

Essock 1996 (H/CPZ/Flu) 
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Outcomes Leaving the study early. 
Mental state: BPRS. 
Quality of life: QOLI. 
Adverse effects: AIMS. 
Clinical improvement: at least 20% improvement in BPRS total score or at least 20% improvement in
BPRS psychotic item subscale. 
Discharge. 
Readmission.

Notes *Two participants not accounted for. 
Jadad score 2 
Two people randomised to clozapine did not begin the trial. During trial some patients in usual care
group began clozapine treatment (10 people at 6 months, 59 people at 24 months).

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

High risk Open label

Incomplete outcome data
addressed? 
All outcomes

High risk Reasons for loss to follow up not described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Low risk Grant from NIHM

Essock 1996 (H/CPZ/Flu)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double, no further detail. 
Duration: six weeks. 
Setting: not reported.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=41. 
Age: mean 28. 
Sex: not reported. 
History: naive antipsychotics; mean duration of illness ˜ 13 yrs.

Interventions 1. Clozapine: dose average 188 mg/day. N=20. 
2. Clopenthixol: dose average 36 mg/day. N=21.

Outcomes Mental state: BPRS. 
Adverse effects: TESS, SAS, Myotonia, Akathisia, Tachycardia, Blood cell counting, Salivation.

Notes  

Fan 1999 (Clopen) 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Two raters did not conduct treatment

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk No details

Fan 1999 (Clopen)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (medication in identical capsules). 
Design: five multi-centre (Czechoslovakia, Finland, Netherlands, Sweden, Switzerland). 
Duration: 40 days (preceded by washout of at least four days). 
Setting: inpatients.

Participants Diagnosis: schizophrenia - paranoid (62%), moderate to severe (˜50%) symptoms (no diagnostic crite-
ria). 
N=223. 
Sex: 67 F, 155 M (one sex unknown). 
Age: average 34 years, range 15-68 years. 
History: not reported.

Interventions 1. Clozapine: dose initially 75 to 200 mg/day, average dose at study end 310 mg/day; range 50 to 1000
mg/day. N=110. 
2. Chlorpromazine: dose initially 75 to 200 mg/day, average dose at study end 360 mg/day; range 25 to
900 mg/day. N=113.

Outcomes Global effect. 
Leaving the study early. 
Adverse effects: Sandoz Side Effect Check List.

Unable to use - 
Mental state: BPRS (no SD).

Notes Jadad score 4. 
Data on patient dissatisfaction reported only in Czech and Swiss studies. Side effect frequency reports
available only from Finnish (and partly Czech as well as Swedish) study.

Risk of bias

Bias Authors' judgement Support for judgement

Fischer-C 1974 (CPZ) 
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Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Fischer-C 1974 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (medication in identical capsules). 
Duration: 42 days (preceded by at least seven day washout) 
Setting: inpatients.

Participants Diagnosis: schizophrenia - moderate to severe (no diagnostic criteria). 
N=74. 
Sex: not reported. 
Age: not reported. 
History: not reported.

Interventions 1. Clozapine: dose initially 200 mg/day, median 300 mg/day. N=38. 
2. Clopenthixol: dose initially 100 mg/day, median 100 mg/day. N=36.

Outcomes Global effect. 
Adverse effects: Sandoz Side Effect Check List. 
Laboratory tests and ECG.

Unable to use - 
Mental state: BPRS (no data reported).

Notes Jadad score 2.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, identical capsules, untested

Incomplete outcome data
addressed? 

Unclear risk No details

Fischer-C 1976 a (Clopen) 
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All outcomes

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Fischer-C 1976 a (Clopen)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: four to eight weeks (preceded by >two day washout). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-II). 
N=15. 
Sex: 7 F, 8 M. 
Age: range 18 to 43 years, mean 30 years. 
History: not reported.

Interventions 1. Clozapine: dose initially 25 mg/day; average dose 279 mg/day, range 125 to 525 mg/day. N=7. 
2. Chlorpromazine: dose initially 50 mg/day; average 606 mg/day, max 1050 mg/day. N=8. 
Amobarbital, chloral hydrate & paraldehyde as needed.

Outcomes Death. 
Relapse. 
Behaviour: NOSIE. 
Leaving the study early. 
Adverse effects: AIMS, SAI (not blind).

Unable to use - 
Mental state: BPRS (no SDs reported).

Notes Jadad score 3. 
Trial terminated prematurely due to reports of clozapine-related agranulocytosis.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

High risk Attrition not fully reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Funded in part by Sandoz Pharmaceuticals

Gelenberg 1979 (CPZ) 
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Methods Allocation: randomised. 
Blindness: varied with outcome. 
Design: cross-over. 
Duration: 28 weeks; first arm 82 days (preceded by 5 to 51 day washout). 
Setting: inpatients.

Participants Diagnosis: schizophrenia - paranoid (N=11), hebephrenic (N=7), catatonic (N=2). No diagnostic criteria. 
N=20. 
Sex: male. 
Age: range 18 to 60 years. 
History: illness duration 2 to 33 years.

Interventions 1. Clozapine: dose initially 50 mg/day, median at day 82, 200 mg/day; followed by haloperidol after a
second wash-out period. N=10. 
2. Haloperidol: dose initially 1 mg/day, median at day 82, 10 mg/day; followed by clozapine after sec-
ond wash-out period. N=10.

Procyclidine, biperiden & nitrazepam as needed.

Outcomes Death. 
Relapse. 
Leaving the study early. 
Global effect: non-blind clinical evaluation. 
Adverse effects: non-blind check list. 
ECG & laboratory tests.

Unable to use - 
Mental state: blind 18-item BPRS (no SDs).

Notes Jadad score 1.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Participants aware of treatment; assessors were blind, untested

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Gerlach 1974 (H) 
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Methods Allocation: randomised. 
Blindness: double (medication in identical capsules). 
Design: cross-over. 
Duration: nine weeks, first arm three weeks (preceded by three week wash-out). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (no diagnostic criteria). 
N=8. 
Sex: male. 
Age: range 24 to 66 years. 
History: not reported.

Interventions 1. Clozapine: dose 225 mg/day; followed by haloperidol after second 21 day wash-out. N=4. 
2. Haloperidol: dose 9 mg/day; followed by clozapine after second 21 day wash-out. N=4. 
Biperiden injections for acute dystonias.

Outcomes Death. 
Relapse. 
Leaving the study early. 
Adverse effects. 
Neurological condition (authors´ rating scale).

Notes Jadad score 2.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Support provided by Sandoz pharmaceuticals who supplied clozapine and
Jansen Pharma who supplied haloperidol

Gerlach 1975 (H) 

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: seven weeks. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (no diagnostic criteria). 
N=50. 
Sex: 15 F, 35 M. 

Guirguis 1977 (CPZ) 
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Age: average 38.5 years. 
History: acute illness; age of onset clozapine group, 33 years; CPZ group, 26 years.

Interventions 1. Clozapine: dose range 75 to 450 mg/day. N=22. 
2. Chlorpromazine: dose range 150 to 900 mg/day. N=28.

Outcomes Death. 
Relapse. 
Leaving the study early. 
Adverse effects: checklist.

Unable to use - 
Mental state: BPRS (mean total scores not reported). 
Behaviour: NOSIE (mean total scores not reported). 
Global effect: CGI (no data).

Notes Jadad score 3. 
The clozapine patients had a significantly higher age of onset, were significantly older and had almost
significantly worse NOSIE ratings.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

High risk Reasons for attrition not described

Free of selective report-
ing?

High risk Not all assessment scale data were reported

Free of other bias? High risk Funded by Sandoz Pharmaceuticals

Guirguis 1977 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not reported. 
Duration: eight weeks.

Participants Diagnosis: schizophrenia (CCMD-3). 
N=84. 
Sex: male and female. 
Age: 19 to 38. 
History: length of illness 1.7± 1.5 years.

Interventions 1. Clozapine: dose 300 to 500 mg/d. N=28. 
2. Chlorpromazine: dose 50 to 600 mg/d. N=30. 
3. Risperidone: dose 1.5 to 5 mg/d. N=26.

Guo-Zhen 2002 (CPZ) 
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Outcomes Physiological: weight change.

Notes CSG: 8389

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

High risk Study attrition not reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Guo-Zhen 2002 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: 12 weeks (preceded by a 60 mg/day haloperidol baseline period lasting up to six weeks). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-IV). 
N=40. 
Sex: 26 F, 14 M. 
Age: average 38.5 years. 
History: treatment-refractory*.

Interventions 1. Clozapine: dose initially 25 mg/day for one week, mean dose 543 mg/day, max dose 900 mg/day.
N=21. 
2. Chlorpromazine capsules: initial dose 50 mg/day for one week, mean dose 1163 mg/day, max dose
1800 mg/day. N=19. 
Fixed-flexible dose schedule.

Outcomes Leaving the study early. 
Mental state: PANSS, BPRS. 
Global effect: CGI. 
Improvement: decrease at least 20% in BPRS total score. 
Adverse effects.

Notes Jadad score 5. 
*Treatment-refractory=severe psychotic symptoms according to BPRS item scores for >six months de-
spite treatment with neuroleptics from at least two different classes at dosages of at least 1000 mg
chlorpromazine equivalents.

Hong 1997 (CPZ) 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Randomised - by using a table of random numbers

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Single blinding, both medications were identical in appearance and package
but two raters were also researchers, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Low risk Reported all listed measures

Free of other bias? Low risk Grants from national science committee of ROC and hospital funds

Hong 1997 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Design: two centres. 
Duration: 40 days. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (no diagnostic criteria). 
N=79. 
Sex: not reported. 
Age: not reported. 
History: not reported.

Interventions 1. Clozapine: dose average 397 mg/day. N=39. 
2. Haloperidol: dose average 7.6 mg/day. N=40.

Outcomes Death. 
Relapse. 
Global effect: ability to work. 
Leaving the study early. 
Mental state: BPRS. 
Discharge-ability.

Notes Jadad score 2. 
Low haloperidol doses may not have been comparable to clozapine doses.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Honigfeld 1984 (H) 
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Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Details of attrition described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk No details

Honigfeld 1984 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (medication in identical capsules). 
Duration: 12 weeks (preceded by one to seven days wash-out). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-IV). 
N=42. 
Sex: 3 F, 39 M. 
Age: >55 years; average 66.75 years. 
History: average duration of illness - 39 years; average length of hospitalisation - 36.9 years; symptoms
PANSS>60.

Interventions 1. Clozapine: dose initially 12.5 mg/day, max 300 mg/day. N=24. 
2. Chlorpromazine: dose initially 25 mg/day, max 600 mg/day. N=18. 
Benztropine and chloral hydrate as needed.

Outcomes Adverse effects: AIMS. 
Leaving the study early.

Unable to use - 
Global effect: CGI (participant numbers not reported). 
Mental state: PANSS (participant numbers not reported).

Notes Jadad score 3. 
Trialists did not perform an intention-to-treat analysis with regard to efficacy. Eight patients were ex-
cluded from the efficacy analysis in the original paper.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Low risk Randomised by hospital pharmacist under "double blind conditions"

Blinding? 
All outcomes

Unclear risk Double blind, untested

Howanitz 1996 (CPZ) 
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Incomplete outcome data
addressed? 
All outcomes

High risk Attrition not fully reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Howanitz 1996 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not stated. 
Duration: eight weeks. 
Setting: not stated.

Participants Diagnosis: schizophrenia (CCMD-2R). 
N=90. 
Sex: not reported. 
Age: 22 yrs (SD5). 
History: average length of illness 10 months.

Interventions 1. Clozapine: dose 400 mg/day. N=30. 
2. Chlorpromazine: dose 500 mg/day. N=30. 
3. Risperidone: dose 4 to 6 mg/day. N=30.

Outcomes Mental state: BPRS. 
Adverse effects.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Huang 2001 (CPZ) 
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Methods Allocation: randomised. 
Blindness: double. 
Design: multi-centre. 
Duration: 12 weeks. 
Setting: inpatients.

Participants Diagnosis: schizophrenia - hebephrenic (N=46), paranoid (N=22), undifferentiated (N=19), catatonic
(N=4) (no diagnostic criteria). 
N=91. 
Age: not reported. 
History: not reported.

Interventions 1. Clozapine: dose initially 75 mg/day, max 500 mg/day. N=47.

2. Haloperidol: dose initially 2.25 mg/day, max 15 mg/day. N=44.

Outcomes Global effect. 
Mental state: BPRS & Keio University Psychiatric Rating Scale for Schizophrenia. 
Adverse effects: Keio University´s Extrapyramidal Symptoms Rating Scale. 
Leaving the study early. 
Behavioural rating: two scales.

Notes Jadad score 3.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, not tested

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Itoh 1974 (H) 

 
 

Methods Allocation: randomised. 
Blindness: double. 
Design: multi-centre. 
Duration: six weeks. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-III), undifferentiated ˜50%, paranoid ˜33%. 
N=268. 
Sex: 54 F, 214 M. 

Kane 1988 (CPZ) 
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Age: mean 36 years. 
History: treatment-resistant*; unresponsive/intolerant to six weeks haloperidol & benztropine period.

Interventions 1. Clozapine: dose up to 500 mg/day weeks one to two, flexible dose thereafter, max 900 mg/day.
N=126. 
2. Chlorpromazine: dose up to 1000 mg/day weeks one to two, flexible dose thereafter, max 1800 mg/
day; also benztropine 6 mg/day. N=142.

Outcomes Death. 
Relapse. 
Leaving the study early. 
Improvement: decrease of >20% in BPRS total score & CGI score of <3 or BPRS total score <35. 
Global effect: CGI. 
Mental state: BPRS. 
Behaviour: NOSIE. 
Adverse effects: AIMS, SAS.

Notes Jadad score 5. 
* Treatment resistant = 3+ periods of neuroleptic treatment, 1000 mg/day of chlorpromazine equiva-
lents without significant symptomatic relief & BPRS total score of at least 45.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested, adverse effects (Table 7) clearly different making
blinding problematic

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Funded by Sandoz Pharmaceuticals

Kane 1988 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Design: multi-centre. 
Duration: 29 weeks. 
Setting: outpatients.

Participants Diagnosis: schizophrenia (DSM-III-R & SCID). 
N=71. 
Sex: 21 F, 50 M. 
Age: mean 40 ± 9 years. 
History: symptomatic, but not profoundly treatment-refractory.

Interventions 1. Clozapine: dose not reported. N=37. 

Kane 1995 (H) 
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2. Haloperidol: dose 10 mg/day. N=34.

Outcomes Relapse. 
Mental state: BPRS, SANS. 
Neuropsychological tests. 
Improvement: >20% reduction in BPRS psychosis factor score.

Notes Jadad score 3. 
Data extracted from abstracts.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer generated block randomisation

Allocation concealment? Low risk Sealed envelopes, identical capsules

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

High risk Attrition details not all reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Novartis Pharmaceuticals provided financial support, and grant received from
NIMH.

Kane 1995 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: six weeks (preceded by 14-day washout). 
Setting: inpatients.

Participants Diagnosis: schizophrenia - chronic treatment-resistant (no diagnostic criteria). 
N=32. 
Sex: 19 F, 11 M. 
Age: average 48 years. 
History: duration of illness average 17 years.

Interventions 1. Clozapine: dose 400 mg/day. N=16. 
2. Haloperidol: dose 20 mg/day. N=16. 
Biperiden & chloral hydrate as needed.

Outcomes Relapse. 
Leaving the study early. 
Global effect: CGI. 
Mental state: BPRS, AMDP & SANS.

Notes Jadad score 2.

Klieser 1988 (H) 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk No details

Klieser 1988 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double (single blind for side effects). 
Duration: 28 days. 
Setting: inpatients.

Participants Diagnosis: schizophrenia - acute paranoid (ICD-9). 
N=180. 
Sex: 96 F, 84 M. 
Age: average 34 years. 
History: not reported.

Interventions 1. Clozapine: dose 400 mg/day, average 350 mg/day. N=37. 
2. Remoxipride: dose 400 mg/day, average 375 mg/day. N=38. 
3. Haloperidol: dose 15 mg/day, average 16 mg/day. N=45. 
4. Risperidone: dose 4/8 mg/day. N=40. 
5. Zotepine: dose 225 mg/day. N=20.

Biperiden and chloral hydrate as needed.

Outcomes Relapse. 
Mental state: BPRS & AMDP. 
Adverse effects: SAI. 
Leaving the study early. 
Global effect: CGI, Global Tolerance. 
General intelligence: KAI. 
Cognitive functioning: SKT. 
Patient satisfaction.

Notes Jadad score 2. 
No intention-to-treat analysis performed. 
Drop outs not reported.

Risk of bias

Klieser 1990 (H) 
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Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind mostly, single blind for adverse events, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Klieser 1990 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: six weeks (preceded by 4 week wash-out). 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-III-R), disorganised (N=10), undifferentiated (N=10), paranoid (N=1). 
N=21. 
Age: range 6 to 18 years average 14 years. 
Sex: 10 girls, 11 boys. 
History: onset by age 12 years; neuroleptic-resistant.

Interventions 1. Clozapine + placebo: dose initially 6.25 to 25 mg/day (depending on weight); dose average 176 mg/
day, range 25 to 525 mg/day. N=10. 
2. Haloperidol: dose initially 0.25 to 1 mg/day (depending on weight); dose average 16 mg/day, range 7
to 27 mg/day & benztropine as needed 6 mg/day. N=11.

Outcomes Mental state: BPRS, SANS, SAPS, Bunney-Hamburg Rating Scale. 
Global effect: CGI, Children´s global assessment scale. 
Leaving the study early. 
Adverse effects: SAI, AIMS, Subjective Treatment Emergent Symptoms Scale. 
EEG, EKG and laboratory tests including CSF sampling.

Notes Jadad score 5. 
Dispersion of Bunney-Hamburg ratings greater in haloperidol group, which means that groups were not
comparable in this respect. Haloperidol doses seem high when compared with clozapine doses. Ben-
ztropine medication in group two may have affected results.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Kumra 1994 (H) 
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Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double mostly but single for adverse events, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Reasons for study attrition described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Funded by Sandoz Pharmaceuticals

Kumra 1994 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not blind. 
Duration: 12 months. 
Setting: not stated.

Participants Diagnosis: schizophrenia or schizoaffective disorder (DSM-III-R & SADS). 
N=64. 
Sex: 17 F, 47 M. 
Age: average 25.5 years. 
History: duration of illness <5 years, average 3.3 years; not treatment-resistant. 
Symptoms: average BPRS at baseline - clozapine 25 ±SD 12, typical drugs 24 ±SD 12; minimal positive
symptoms during prior neuroleptic treatment.

Interventions 1. Clozapine: dose average at 12 months 344 mg/day. N=35. 
2. Various typical neuroleptics: dose average 522 mg/day of chlorpromazine equivalents (mainly
haloperidol) + benztropine as needed. N=29.

Outcomes Mental state: BPRS. 
Leaving the study early. 
Neuropsychological function: Digit Symbol Substituent Test, Category Instance Generation Test, Con-
trolled Word Association Test, Verbal List Learning Test, WISC. 
Adverse effects: AIMS, SAI.

Unable to use - 
Neuropsychological function: Wisconsin Card Sorting Test.

Notes Jadad score 2. 
Benztropine medication in group two may have affected results. Assessment bias is possible due to
non-blind conditions.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? Unclear risk Single, assessors blind to drug allocation, untested

Lee 1994 (mainly H) 

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

80



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

All outcomes

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk No details

Lee 1994 (mainly H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: six weeks, three and four year naturalistic follow-up. 
Setting: inpatients, some patients were discharged to family care during study.

Participants Diagnosis: schizophrenia; heterogenous subtypes (DSM-II). 
N=50. 
Sex: 21 F, 29 M. 
Age: average 28.5 years. 
History: not reported.

Interventions 1. *Clozapine dose average 600 mg/day, max 1600 mg/day. N=25. 
2. Chlorpromazine capsules: dose average 600 mg/day. N=25.

Outcomes Death. 
Global effect: clinical evaluation. 
Leaving the study early. 
Mental state: symptom check-list. 
Adverse effects. 
Hospital admission. 
Length of hospital stay. 
Out-patient visits.

Notes *Clozapine not given during follow-up. 
Jadad score 2. 
Two schizoaffective people, both in clozapine group. 
By mistake clozapine patients throughout the trial received twice the dose that was intended to be giv-
en. This may have benefited the clozapine group outcomes and may have resulted in more adverse ef-
fects in the clozapine group.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double, untested

Incomplete outcome data
addressed? 

Unclear risk No details

Leon 1974 (CPZ) 

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

81



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

All outcomes

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Leon 1974 (CPZ)  (Continued)

 
 

Methods Allocation: randomised - no details. 
Blindness: not reported. 
Duration: eight weeks.

Participants Diagnosis: schizophrenia (CCMD-3). 
N=60. 
Age 16 to 60 years. 
Sex: male and female. 
Excluded: children, pregnant or breast feeding women, received anti-psychotic medication a week pri-
or to study, severe physical illness, organic mental disorder, alcohol, drug dependence.

Interventions 1. Clozapine: dose 25 to 600 mg/d. N=30. 
2. Loxapine: dose 34 to 340 mg/d. N=30.

Outcomes Mental state: PANSS. 
Adverse events.

Notes CSG: 10103

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

High risk Study attrition not reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Li 2003 (Lox) 

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: 52 weeks. 

Lieberman 2003 (CPZ) 
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Setting: not stated.

Participants Diagnosis: people with schizophrenia (DSM IV). 
N=160*. 
Age= 28.6 years. 
Sex: 77 F, 83 M. 
Setting: inpatients. 
History: naive first episode patients.

Interventions 1. Clozapine + BZ placebo: dose mean 292 mg/day, max 400 mg/day. N=80. 
2. Chlorpromazine + BZ: dose mean 319 mg/day, max 600 mg/day; 2 mg/bid (BZ). N=80.

Outcomes Leaving the study early.

Unable to use - 
Remission 52 weeks. 
Mental state: BPRS, SANS (no usable data). 
Global state: CGI, GAF (no usable data). 
Adverse effects: COSTART, SAESS (no usable data). 
Physiological measurements: ECG, WBC, serum glucose (no usable data).

Notes 164 patients were randomised. Four of them withdrew before the first administration of medication,
thus they report as randomised 160 patients.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Numbers reported but reasons for attrition not described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Funded by Novartis Pharmaceuticals

Lieberman 2003 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: six weeks. 
Setting: not stated.

Participants Diagnosis: schizophrenia. 
N=40. 
Age: mean 25.5 years. 
Sex: 16 F, 24 M. 
Setting: inpatients. 

Liu 1994 (Thi) 
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History: not reported.

Interventions 1. Clozapine. dose no further details. N=20. 
2. Thioridazine: dose no further details. N=20.

Outcomes Leaving the study early. 
Mental state: BPRS. 
Global effect: CGI.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Randomised - by using table of random numbers

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk Reported part of TESS

Free of other bias? Unclear risk Clozapine was provided by Huizhou (Guangdong Province) Pharmaceutical
Corp; Thioridazine was provided by Dongting (Hunan Province) Pharmaceuti-
cal Corp.

Liu 1994 (Thi)  (Continued)

 
 

Methods Allocation: randomised - no further details. 
Blindness: not reported. 
Duration: eight weeks.

Participants Diagnosis: schizophrenia (DSM- III-R). 
N=40. 
Sex: all male. 
Age: 17 to 42 years. 
History: length of illness 2 to 17years.

Interventions 1. Clozapine: dose 325 mg/d. N=20. 
2. Chlorpromazine: dose 430 mg/d. N=20.

Outcomes Mental state: SANS.

Unable to use - 
Adverse events: no usable data

Notes CSG:10502

Liu 2002 (CPZ) 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk Not reported

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

High risk Study attrition not reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Liu 2002 (CPZ)  (Continued)

 
 

Methods Allocation: randomised - no further info details. 
Blindness: not reported. 
Duration: six weeks. 
Exclusion: pregnant or breast feeding women, patients with organic disease.

Participants Diagnosis: schizophrenia (CCMD-3). 
N=90. 
Sex: male and female. 
Age: 27 years. 
Exclusion: pregnant or breast feeding women, patients with organic disease. 
History: length of illness mean five months.

Interventions 1. Clozapine: dose 306 mg/d. N=30. 
2. Chlorpromazine: dose 412 mg/d. N=30. 
3. Risperidone: dose 4.05 mg/d. N=30.

Outcomes Adverse effects: blood tests (OGTT).

Notes CSG: 08358

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk Not reported

Blinding? 
All outcomes

Unclear risk Not reported

Liu 2004 (CPZ) 
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Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Liu 2004 (CPZ)  (Continued)

 
 

Methods Allocation: randomised - no further details. 
Blindness: double. 
Duration: 12 weeks.

Participants Diagnosis: first onset schizophrenia (CCMD-2-R). 
N=164. 
Age: 16 to 40 years. 
Sex: male and female. 
History: length of illness median 11 months.

Interventions 1. Clozapine: dose 392 mg/d. N=81. 
2. Chlorpromazine: dose 551 mg/d. N=83.

Outcomes Leaving the study early

Notes CSG: 9979

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Niu 2001 (CPZ) 

 
 

Methods Allocation: randomised, no further details. 
Blindness: not stated. 

Ou 1999 (CPZ) 
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Duration: eight weeks. 
Setting: not stated.

Participants Diagnosis: schizophrenia (CCMD-2-R), BPRS total score greater than 35, at least two positive symptoms
of SAPS, inpatients. 
N=200. 
Age: not reported. 
Sex male and female. 
History: not reported.

Interventions 1. Clozapine: dose mean 361 mg/day. N=100. 
2. Chlorpromazine: dose mean 445 mg/day. N=100.

Outcomes Global state. 
Service utilisation. 
Clinical global response. 
Social functioning. 
Quality of life. 
Satisfaction with treatment. 
Adverse effects/events. 
Extrapyramidal side effects.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Ou 1999 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: eight weeks. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-III and Chinese criteria). 
N=57. 
Sex: 22 F, 35 M. 
Age: mean 32 years. 

Potter 1989 (CPZ) 
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History: mean duration of illness six years.

Interventions 1. Clozapine: dose 50 to 600 mg/day. N=20. 
2. Chlorpromazine: dose 100 to 600 mg/day. N=17. 
3. Clozapine: dose 50 to 400 mg/day + chlorpromazine 100 to 400 mg/day. N=20.

Outcomes Mental state: BPRS.

Notes Jadad score 2. 
Average doses not reported, and may not have been equivalent to each other.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised, no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Potter 1989 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Design: multi-centre. 
Duration: one year. 
Setting: inpatients and outpatient services.

Participants Diagnosis: schizophrenia (DSM-III-R & SCID). 
N=423. 
Sex: 10 F, 413 M. 
Age: average 43.5 years. 
History: mean age onset 22 years, treatment-resistant*, high level use of inpatient services (30 to 364
days of hospitalisation in preceding year).

Interventions 1. Clozapine: dose 100 to 900 mg/day, average dose at week 26, 552 mg/day; also placebo benztropine.
N=205. 
2. Haloperidol: dose 5 to 30 mg/day, average dose at week 26, 28 mg/day; also benztropine 2 to 10 mg/
day. N=218.

Outcomes Leaving the study early. 
Mental state: PANSS. 
Improvement: decrease of >20% in PANSS total. 
Quality of life: Heinrichs-Carpenter Quality of Life Scale. 

Rosenheck 1993 (H) 
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Adverse effects: AIMS, Barnes Akathisia Scale, SAI, adverse effects checklist. 
Use of services: days of hospitalisation (skewed data), outpatient visits (no SD given). 
Costs: medication, health care, estimated non-health care costs.

Notes Jadad score 4. 
*Treatment-resistant = persisting psychotic symptoms despite treatment with >one antipsychotic
drugs at 1000 mg chlorpromazine equivalents. 
During trial 83 patients assigned to clozapine switched to conventional antipsychotic drugs and 49 pa-
tients assigned to haloperidol switched to clozapine for at least four weeks. Cross-over cases are ex-
cluded from continuous data on mental state (PANSS). 
Benztropine medication in group two may have affected results.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised, no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported, reasons for attrition not described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Clozapine provided by Novartis Pharmaceuticals

Rosenheck 1993 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: five weeks (preceded by three to seven day washout). 
Setting: inpatients.

Participants Diagnosis: schizophrenia - floridly psychotic; authors´ checklist, no widely used diagnostic criteria not
reported). 
N=39. 
Age: range 21 to 55 years. 
Sex: not reported. 
History: not reported.

Interventions 1. Clozapine: dose initially 25 mg/day, one-week build-up to 300 mg/day, mean dose at week four, 800
mg/day, max dose 900 mg/day. N=16. 
2. Chlorpromazine: dose initially 150 mg/day, one-week build-up to 600 mg/day, mean dose at week
four , 1333 mg/day, max dose 1800 mg/day. N=15. 
3. Placebo. N=8. 
Chloral hydrate and/or paraldehyde as needed.

Outcomes Relapse. 
Leaving the study early. 
Global effect: CGI. 

Shopsin 1978 (CPZ) 
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Mental state: BPRS. 
Behaviour: NOSIE. 
Adverse effects: modified SAI. 
Discharge-ability. 
ECG, blood pressure, ophthalmological examination.

Notes Jadad score 4. 
Number of drop-outs not specifically reported.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, identical capsules, untested

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Shopsin 1978 (CPZ)  (Continued)

 
 

Methods Allocation: randomised (systematised random order). 
Blindness: double. 
Duration: 40 days (preceded by two week washout). 
Setting: not reported.

Participants Diagnosis: schizophrenia (no diagnostic criteria reported). 
N=40. 
Sex: 22 F, 8 M. 
Age: range 16 to 61 years; mean 32 years. 
History: acute illness.

Interventions 1. Clozapine: dose initially 50 to 100 mg/day, dose average 155 mg/day, range 50 to 300 mg/day. N=20. 
2. Chlorpromazine: dose initially 50 to 100 mg/day, dose average 196 mg/day, range 75 to 600 mg/day.
N=20. 
Dose adjusted according to need.

Outcomes Relapse. 
Adverse effects. 
Leaving the study early.

Unable to use - 
Mental state: 18-item BPRS (no SD). 
Global effect: Global Clinical Scale (authors own, no data).

Notes Jadad score 3. 

Singer 1974 (CPZ) 
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Drop-outs excluded from analyses of results.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Reasons for attrition reported

Free of selective report-
ing?

High risk Not all outcome data reported

Free of other bias? Unclear risk Unclear

Singer 1974 (CPZ)  (Continued)

 
 

Methods Allocation: randomised - no further details. 
Blindness: not reported. 
Duration: six weeks.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=153. 
Sex: male and female. 
Age: mean ˜31 years.

Interventions 1. Clozapine: dose 50 to 600mg/d. N=51. 
2. Perphenazine: dose 8 to 60 mg/d. N=51. 
3. Clozapine: dose 100 to 300 mg/d + perphenazine 32 to 50mg/d. N=51.

Outcomes Leaving the study early.

Unable to use - 
Mental state: BPRS (no usable data). 
Adverse events: TESS (no usable data).

Notes CSG: 10621

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? Unclear risk Not reported

Sun 2000 (Perp) 
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All outcomes

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Sun 2000 (Perp)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: 12 months (preceded by one to six month stabilization with haloperidol & one month drug-
free/fixed low-dose). 
Setting: not reported.

Participants Diagnosis: schizophrenia with tardive dyskinesia (no diagnostic criteria reported). 
N=43*. 
Sex: not reported. 
History: not reported.

Interventions 1. Clozapine: dose initially 50 mg/day, final dose average 294 mg/day + placebo. N=25. 
2. Haloperidol: dose initially 5 mg/day, final dose average 28.5 mg/day + benztropine. N=14.

Outcomes Relapse. 
Leaving the study early. 
Mental state: BPRS. 
Adverse effects: Maryland Psychiatric Research Centre Involuntary Motor Scale, videotape evaluation.

Notes Jadad score 3. 
*Four patients had not completed the protocol when report was written. Haloperidol doses seem high
when compared with clozapine doses. Benztropine medication in group 2 may have affected results.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested

Incomplete outcome data
addressed? 
All outcomes

High risk Data for 32 participants, 4 others' data missing

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Tamminga 1994 (H) 
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Methods Allocation: randomised. 
Blindness: double. 
Duration: 14 weeks. 
Setting: inpatients. 
Design: multi-centre.

Participants Diagnosis: people with schizophrenia or schizoaffective disorder (DSM-IV). 
N=167* 
Sex: 133 M, 24 F. 
Age: range 18 to 60 years; mean 40.8 years. 
History: patients had suboptimal response to previous treatment.

Interventions 1. Clozapine: dose period one 401 mg/day; period two 526 mg/day + placebo td. N=40. 
2. Olanzapine: dose period one 19 mg/day; period two 30 mg/day + placebo td. N=39. 
3. Risperidone: dose period one 8 mg/day; period two 12 mg/day + placebo td. N=41. 
4. Haloperidol: dose period one 20 mg/day;period two 26 mg/day + benztropine 2 mg td. N=37.

Outcomes Mental state: PANSS total; PANSS positive and Negative subscale. 
Hopkins Verbal Learning Test. 
Cognitive functioning: MMSE.

Unable to use - 
Quality of Life Scale: QLS. 
Behaviour: NOSIE. 
WCST. 
Side effects: ESRS / EPS / FTT. 
Drop out*.

Notes *167 patients were randomly assigned to a treatment group, but then 10 terminated the study before
receiving study medication. Thus, the study is based on data from 157 subjects.

Note: 
Period One (eight weeks): the doses were escalated to their target levels clozapine 500 mg/d; olanzap-
ine 20 mg/d; risperidone 8 mg/d; haloperidol 20 mg/d. 
Period Two (six weeks): the doses were titrated within dose ranges clozapine 200 to 800 mg/d; olanzap-
ine 10 to 40 mg/d; risperidone 4 to 16 mg/d; haloperidol 10 to 30 mg/d.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, identical tablets, untested

Incomplete outcome data
addressed? 
All outcomes

Low risk Reasons for attrition described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? High risk Grant from NIHM, UNC-MHNCRC, Foundation of Hope, Raleigh

Volavka 2002 (H) 
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Pharmaceutical companies (Jansen, Eli Lilly, Novartis, Merck) provided med-
ications and Eli Lilly provided 18% of total study costs

Volavka 2002 (H)  (Continued)

 
 

Methods Allocation: randomised. 
Blinding: not reported. 
Duration: eight weeks. 
Setting: outpatients.

Participants Diagnosis: schizophrenia (CCMD-2). 
N=85. 
Age: mean 36 years. 
Sex: M 33, F 52. 
History: discharged patients, who were 'much improved by clozapine treatment'.

Interventions 1. Clozapine: dose 300 mg/day. N=45. 
2. Chlorpromazine: dose 500 mg/day. N=40.

Outcomes Mental state: BPRS, SAPS. 
Leaving the study early.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Wang 2001 (CPZ) 

 
 

Methods Allocation: randomised - no further details. 
Blindness: not reported. 
Duration: 12 weeks.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=105. 
Sex: male and female. 

Wang 2006a (CPZ) 
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Age: average 29 years. 
History: length of illness three months to three years.

Interventions 1. Clozapine: dose 25 to 600 mg/d. N=35. 
2. Chlorpromazine: dose 25 to 600 mg/d. N=35. 
3. Risperidone: dose 1 to 7 mg/d. N=35.

Outcomes Mental state: PANSS. 
Adverse events: TESS

Notes outcome: PANSS endpoint score, change score, curative effect, adverse events. CSG: 10006

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

High risk Study attrition not reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Wang 2006a (CPZ)  (Continued)

 
 

Methods Allocation: randomised - no further details. 
Blindness: not reported. 
Duration: three months + one year follow up (only those with PANSS score decreased rate >50% are fol-
lowed up, chlorpromazine = 20, clozapine = 26, risperidone = 27).

Participants Diagnosis: first onset schizophrenia (CCMD-2-R). 
N=117. 
Sex: male and female. 
Age: 18 to 50 years. 
History: length of illness three months to three years 
Excluded: patients with organic mental disorder or pregnant or breast feeding.

Interventions 1. Clozapine: dose 25 to 600 mg/d. N=39. 
2. Chlorpromazine: 25 to 600 mg/d. N=39. 
3. Risperidone: 1 to 7mg/d. N=39.

Outcomes Leaving the study early.

Notes Chlorpromazine group: four dropped out due to EPS. 
Clozapine group:one dropped out due to white cell decrease. CSG: 10008

Wang 2006b (CPZ) 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Wang 2006b (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not reported. 
Duration: two months. 
Setting: not reported.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=85. 
Age: mean 47 yrs, range 18-65. 
Sex: M 44, F 41. 
History: mean length of illness five years.

Interventions 1. Clozapine: dose 480 mg/day. N=45. 
2. Chlorpromazine: dose 570 mg/day. N=40.

Outcomes Mental state: BPRS. 
Adverse effects: weight gain.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Xia 2002 (CPZ) 
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Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk No details

Xia 2002 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: double. 
Duration: eight weeks. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-III), BPRS total score>38. 
N=60. 
Age: range 18 to 55 years. 
Sex: female and male. 
History: not reported.

Interventions 1. Clozapine: mean dose 400 mg/day. N=30. 
2. Chlorpromazine: mean dose 693 mg/day. N=30.

Outcomes Leaving the study early.

Unable to use - 
Mental state: BPRS (no data reported). 
Global functioning: GAS (no data reported).

Notes Jadad score: assessment ongoing. 
Paper reports higher rates of leucopenia (16/30 vs 10/30) in chlorpromazine group. Because data may
be mistakenly reversed in the paper, they have not been included.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Double blind, untested; two independent raters gave the assessment; all
tablets were indistinguishable in all aspects of their appearance

Incomplete outcome data
addressed? 
All outcomes

Low risk Reasons for loss to follow up described by group

Free of selective report-
ing?

High risk No data for BPRS and GAS

Free of other bias? Unclear risk Unclear

Xu 1985 (CPZ) 
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Methods Allocation: randomised. 
Blindness: not reported. 
Duration: three months. 
Setting: not reported.

Participants Diagnosis: schizophrenia (CCMD-2). 
N=32. 
Sex: M 17, F 15. 
Age: 27 yrs (SD 7). 
History: first episode, illness <five years.

Interventions 1. Clozapine: dose range 400 to 600 mg/day. N=17. 
2. Chlorpromazine: dose range 500 to 700 mg/day. N=15.

Outcomes Mental state: SANS.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Yang 1997 (CPZ) 

 
 

Methods Allocation: randomised. 
Blinding: double. 
Duration: 12 weeks. 
Setting: not reported.

Participants Diagnosis: schizophrenia (CCMD-2 and DSM-IV). 
N=78. 
Sex: M 43, F35. 
Age: 28 yrs. 
History: illness 14 months (SD 6), first episode, antipsychotic naive, education for 10 yrs (SD 4.8), course
of positive symptoms >=1 month; BPRS>35 (18 items, rank: 1˜7).

Interventions 1. Clozapine: dose 400 mg/day. N=40. 

Yang 2002 (CPZ) 
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2. Chlorpromazine: dose 600 mg/day. N=38.

Outcomes Mental state: BPRS. 
Leaving the study early.

Unable to use - 
Adverse events: SANS, GAF, EEG (no data).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Low risk Reasons for loss to follow up were described

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Yang 2002 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not reported. 
Duration: 52 weeks. 
Setting: inpatients.

Participants Diagnosis: schizophrenia (DSM-IV). 
N=164*. 
Sex: not reported. 
Age: 16 to 40 yrs. 
History: first episode, age of onset <=35 years old, BPRS at least two items of the five psychotic symp-
toms items >=4, no antipsychotics treatment or the antipsychotics treatment was less than 14 days and
no drug treatment before admission.

Interventions 1. Clozapine: dose not reported. N=79. 
2. Chlorpromazine: dose not reported. N=81.

Outcomes Leaving the study early. 
Fasting blood sugar (FBS). 
Adverse events.

Notes *Four participants not accounted for after randomisation.

Risk of bias

Yang 2004 a (CPZ) 
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Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no further details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

High risk Study attrition not reported

Free of selective report-
ing?

Low risk No details

Free of other bias? Unclear risk Unclear

Yang 2004 a (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: no details. 
Duration: five weeks. 
Setting: no details.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=41. 
Sex: male and female. 
Age: mean ˜28 years. 
History: length of illness ˜8±7.5 years.

Interventions 1. Clozapine: dose 225 to 450 mg/d. N=20. 
2. Chlorpromazine: dose 400-750 mg/d. N=21.

Outcomes Leaving the study early.

Notes CSG: 8366

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk No details

Incomplete outcome data
addressed? 
All outcomes

Low risk No participants leC the study early

Zhang 1996 (CPZ) 

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

100



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Zhang 1996 (CPZ)  (Continued)

 
 

Methods Allocation: randomised. 
Blindness: not reported. 
Duration: six weeks.

Participants Diagnosis: schizophrenia (CCMD-2-R). 
N=60. 
Sex: male and female. 
Age: mean ˜25 ±7. 
History: length of illness* 25.4±23.9 (thioridazine group), 19.8±10.8(clozapine group).

Interventions 1. Clozapine: dose 200 to 500 mg/d. N=30. 
2. Thioridazine: dose 300 to 800mg/d. N=30.

Outcomes Leaving the study early. 
Mental state: BPRS.

Notes *Did not report if length of illness is month or years. 
CSG 8405

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

Low risk Study attrition reported

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Zhang 2000 (Thi) 

 
 

Methods Allocation: randomised - no further details. 
Blindness: not reported. 
Duration: six weeks.

Zhang 2007 (Lox) 
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Participants Diagnosis: schizophrenia (CCMD-3). 
N=50. 
Sex: all female. 
Age: mean 34±15 years. 
History: average length of illness ˜4.5±2.5 years. 
Included: clean of anti-psychotics prior to hospital admission, without severe physical illnesses.

Interventions 1. Clozapine: dose 25 to 300 mg/d. N=25. 
2. Loxapine: dose 34 to 204 mg/d. N=25.

Outcomes Mental state: PANSS 
Adverse effects: TESS.

Unable to use - 
Adverse events: miscellaneous (no usable data).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomised - no details

Allocation concealment? Unclear risk No details

Blinding? 
All outcomes

Unclear risk Not reported

Incomplete outcome data
addressed? 
All outcomes

Unclear risk No details

Free of selective report-
ing?

Unclear risk No details

Free of other bias? Unclear risk Unclear

Zhang 2007 (Lox)  (Continued)

AIMS - Abnormal Involuntary Movement Scale
AMDP - ArbeitsgemeinschaC für Methodik und Dokumentation in der Psychiatrie
BZ - benztropine
BPRS - symptom rating scale (Brief Psychiatric Rating Scale)
CGI - global rating scale (Clinical Global Impressions)
CSF - cerebrospinal fluid
COSTART- coding symbol and thesaurus for adverse event terminology.
DM - diabetes mellitus
DSM - diagnostic sets of operational criteria (Diagnostic and Statistical Manual of Mental Disorders)
DSM-II - second edition, 1968
DSM-III - third edition, 1980
DSM-III-R - third edition, revised, 1987
DSM-IV - fourth edition, 1994
ESR- erythrocyte sedimentation rate
FBS - fasting blood sugar
FTT- finger tapping test
GAF - Global assessment of function scale.
ICD - International Classification of Diseases
Jadad score - an instrument measuring risk of bias in trial reports in the range 0 (bad) to 5 (good).
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KAI - test for measuring general intelligence
MRI - magnetic resonance imaging
NOSIE - behaviour rating scale (Nurses´ Observation Scale for Inpatient Evaluation)
OGTT - oral glucose tolerance test
PANSS - symptom rating scale (Positive And Negative Syndrome Scale)
QOLI - rating scale for objective functional state and subjective quality of life (Quality of Life Inventory)
QOLS - rating scale for deficit symptoms in schizophrenia (Quality of Life Scale)
SAI - rating scale for evaluating neurological side eHects (Simpson-Angus Index)
SADS - schedule for reliably making a diagnosis (Schedule for AHective Disorders and Schizophrenia)
SANS - symptom rating scale (Scale for the Assessment of Negative Symptoms)
SAPS - symptom rating scale (Scale for the Assessment of Positive Symptoms)
SCID - schedule for reliably making a diagnosis
SD - a measure of dispersion (standard deviation)
SAS - Simpson-Angus scale - a scale for assessing neurological adverse eHects
SKT - a test of cognitive functioning (Syndrome Kurz Test)
TESS - Treatment Emergent Signs and Symptoms
WBC - white blood cells
WCST - Wisconsin card sorting test
WISC - a test measuring executive function (Wechsler Intelligence Scale for Children)
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abraham 1997 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine (100, 300 or 600 mg/day).

Adams 1991 Allocation: not randomised, case series.

Adityanjee 1995 Allocation: not randomised, case series.

Agelink 1998 Allocation: not randomised.

Aitchison 1997 Allocation: not randomised, case series.

Allison 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: olanzapine versus clozapine versus haloperidol versus risperidone.

Altamura 1999a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: risperidone versus clozapine versus olanzapine versus haloperidol. 
Outcomes: no usable data.

Altamura 1999b Allocation: randomised. 
Participants: people with paranoid schizophrenia. 
Interventions: olanzapine versus haloperidol.

Alvarez 1997 Allocation: not randomised, case series.

Ames 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

An 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
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Study Reason for exclusion

Interventions: clozapine versus quetiapine.

Angst 1971 Allocation: randomised. 
Participants: people with schizophrenia and other diagnoses.

Anil 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol versus other typicals. 
Outcomes: no usable data.

Arango 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: olanzapine versus haloperidol. 
Outcomes: no usable data.

Atmaca 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Intervention: clozapine versus quetiapine versus olanzapine versus risperidone versus no psy-
chopharmacologic treatment.

Bao 1988 Allocation: randomised, allocation concealment quality category C (correspondence with author).

Battegay 1977 Allocation: not randomised.

Baymiller 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Beasley 2001 Allocation: not randomised.

Bellack 2004 Allocation: randomised. 
Participants: people with schizophrenia or schizo-affective disorder. 
Interventions: clozapine versus risperidone.

Berardi 1998 Allocation: not randomised, case series.

Beuzen 1998 Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
Interventions: clozapine versus olanzapine.

Bian 2003 Allocation: not randomised.

Birmaher 1992 Allocation: not randomised, case report.

Bitter 2004 Allocation: randomised. 
Participants: people with treatment-resistant or treatment-intolerant schizophrenia. 
Interventions: clozapine versus olanzapine.

Blum 1972 Allocation: only retrospective part of study was controlled, prospective study not controlled.

Boehle 1995 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluphenazine. 
Outcomes: no usable data.

Borovicka 1997 Allocation: randomised. 
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Participants: people with schizophrenia. 
Interventions: clozapine + placebo versus clozapine + phenylpropanolamine.

Bourgeois 2004 Allocation: randomised. 
Participants: people with schizophrenia and schizo-affective disorder. 
Intervention: clozapine versus olanzapine versus no treatment.

Brandt-Christensen 1998 Allocation: not randomised, case series.

Brankovic 1998 Allocation: not randomised.

Brar 1997 Allocation: not randomised, case series.

Breier 1993 Allocation: not randomised, case series.

Broich 1998 Allocation: not randomised.

Buchanan 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: olanzapine versus haloperidol. 
Outcomes: no useable data.

Buchsbaum 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: sertindole versus haloperidol.

Buchsbaum 1997 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: sertindole versus haloperidol.

Buchsbaum 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: olanzapine versus haloperidol. 
Outcomes: no usable data.

Cai 2000 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Cao 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Cao 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Cassano 1997 Allocation: not randomised, case series.

Cavazzoni 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: olanzapine versus haloperidol versus risperidone versus clozapine. 
Outcomes: no usable data.

Cha 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.
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Chakos 1995 Allocation: not randomised.

Chen 1998a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Chen 1998b Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine given at two dosages, no comparator.

Chen 1999a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Chen 1999b Allocation: unclear. 
Participants: unclear. 
Interventions: clozapine versus typical drugs. 
Outcomes: no usable data.

Chen 2001a Allocation: not randomised.

Chen 2001b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus lithium carbonate.

Chen 2002 Allocation: not randomised, blinding not reported.

Chen 2003a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Chen 2003b Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Chen 2005 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Chengappa 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol versus conventional antipsychotics. 
Outcomes: no usable data.

Chengappa 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: haloperidol versus placebo.

Choc 1990 Allocation: not randomised, case series.

Chong 1997 Allocation: not randomised, case series.

Chou 1999 Allocation: controlled study. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.
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Chouinard 1976 Allocation: not randomised, case series.

Cohen 1991 Allocation: not randomised.

Conley 1997 Allocation: not randomised, case series.

Conley 2003 Allocation: randomised. 
Participants: people with treatment resistant schizophrenia. 
Interventions: clozapine versus olanzapine.

Cosar 1999 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus sulpiride versus chlorpromazine versus haloperidol. 
Outcomes: no usable data.

Covell 1999 Allocation: randomised. 
Participants: unclear. 
Interventions: haloperidol versus clozapine. 
Outcomes: no usable data.

Covington 2000 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Cramer 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Cui 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus chlorpromazine versus risperidone. 
Outcome: no usable data - EKG.

CUTLASS 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: typical antispychotics versus atypical antispychotics, clozapine not used.

Dai 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Davidson 1993 Allocation: not randomised, case series.

Davies 1991 Allocation: not randomised, case series.

Davies 1993 Allocation: not randomised, case series.

De 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine.

De 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine, no comparator.
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Dejanovic 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluphenazine versus haloperidol. 
Outcomes: no usable data.

Deng 2000 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Diamond 1986 Allocation: not randomised.

Diaz 2005 Allocation: randomised. 
Particioants: people with schizophrenia or schizo-affective disorder. 
Interventions: clozapine, no comparator.

Dickson 1998 Allocation: not randomised.

Dittmann-Balcar 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Drew 1994 Allocation: not randomised, case series.

Drummond 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: ICI 204,636 versus haloperidol.

Du 2004a Allocation: not randomised.

Du 2004b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidal.

Dye 1996 Allocation: not randomised.

Earnst 1999 Allocation: not randomised.

Edwards 1999 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus CBT.

Elman 1997 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluphenazine versus placebo. 
Outcomes: no usable data.

Elman 1999 Allocation: not randomised.

Faltus 1973 Allocation: not randomised, case series.

Faltus 1974 Allocation: not randomised, case series.

Fan 2003 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.
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Finzen 2002 Allocation: not randomised.

Frazier 1994 Allocation: not randomised, case series.

Fremont 1996 Allocation: not randomised, case series.

Friedman 2003 Allocation: not randomised.

Gallhofer 1996 Allocation: not randomised.

Gan 1996 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine, no comparator.

Gan 1999 Allocation: not randomised. 
Interventions: clozapine versus risperidone.

Ganguli 2005 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: behavioral interventions + novel antipsychotics.

Gao 2003 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Gao 2003 b Allocation: cohort study.

Ge 2004 Allocation: quasi-randomisation, according to the date of admission.

Gekiere 1996 Allocation: not randomised, case series.

Gerlach 1977 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: G31,406 versus orphenadrine versus placebo.

Gerlach 1978 Allocation: not randomised.

Glick 2004 Allocation: randomised. 
Particioants: people with schizophrenia or schizoaffective disorder. 
Interventions: clozapine versus olanzapine.

GoH 1996 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine + placebo verus clozapine + D-cycloserine 5 mg/d versus clozapine + D-
cycloserine 15mg/d versus clozapine + D-cycloserine 50 mg/d versus clozapine + D-cycloserine
250mg/d).

Goldberg 1993 Allocation: not randomised, case series.

Goldberg 2000 Allocation: not randomised.

Gordon 1996 Allocation: not randomised, retrospective case series.

Gray 2000 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine + patient education versus clozapine.
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Gross 1969 Allocation: not randomised, case series.

Gross 1970 Allocation: not randomised, case series.

Gross 1974 Allocation: not randomised, case series.

Guo 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Guo 2003a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine.

Guo 2003b Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Hagger 1993 Allocation: not randomised, case control study.

Hammock 1995 Allocation: not randomised, case report.

Hao 2004 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Haring 1994 Allocation: not randomised, case series.

Hasegawa 1993 Allocation: not randomised, case series.

He 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Heim 1987 Allocation: unclear. 
Diagnosis: schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Hemphill 1975 Allocation: not randomised, case series.

Herst 1997 Allocation: not randomised, case series.

Hinze-Selch 1997 Allocation: not randomised, case series.

Honer 1995 Allocation: not randomised, case series.

Honer 2004 Allocation: randomised. 
Participants: people with schizophrenia with incomplete response to clozapine. 
Interventions: clozapine versus risperidone versus clozapine + placebo.

Honigfeld 1990 Allocation: not randomised.

Hou 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.
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Huang 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Hummer 1995 Allocation: not randomised.

Hummer 1996 Allocation: not randomised.

Hummer 1997 Allocation: not randomised.

Hussain 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: rivastigmine and galanthamine treatment for cognitive impairment.

Hussain 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: rivastigmine and galanthamine treatment for cognitive impairment.

Jalenques 1992 Allocation: not randomised, case series.

Jeste 1993 Allocation: not randomised, case series.

Jia 2000 Allocation: controlled study.

Jin 2002 Allocation: randomised. 
Participants: people with schizophrenia treated with clozapine. 
Interventions: fluoxitine versus placebo.

JoHe 1996 Allocation: not randomised, case series.

Jones 2005 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: atypicals other than clozapine risperidone typicals.

Josiassen 2003 Allocation: randomised. 
Participants: people with schizophrenia and schizo-affective disorder who are receiving clozapine. 
Interventions: risperidone versus placebo.

Josiassen 2005 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine augmented with risperidone.

Juul-Povlsen 1985 Allocation: not randomised, case series.

Kahn 1993 Allocation: not randomised, case series.

Kahn 1994 Allocation: not randomised.

Kane 1993 Allocation: not randomised.

Keefe 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Intervention: olanzapine versus haloperidol.

Kelly 2003 Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
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Interventions: clozapine versus olanzapine.

Kenny 1992 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus standard neuroleptics. 
Outcomes: no usable data.

Kiejna 1993 Allocation: not randomised, case series.

Kilian 2004 Allocation: not randomised.

Knegtering 2002 Allocation: randomised. 
Participants: unclear. 
Interventions: quetiapine versus risperidone.

Ko 1995 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: ziprasidone versus haloperidol.

Kogeorgos 1995 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: sulpiride versus risperidone versus classical neuroleptics.

Koukkou 1979 Allocation: not randomised.

Krakowski 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine versus haloperidol. 
Outcomes: no usable data.

Kronig 1995 Allocation: not randomised, case series.

Kufferle 1997 Allocation: not randomised.

Kuha 1986 Allocation: not randomised, case series.

Kuoppasalmi 1993 Allocation: not randomised, case series.

Kurz 1995 Allocation: not randomised.

Lacro 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: haloperidol versus risperidone.

Lahti 2003 Allocation: not randomised.

Laker 1998 Allocation: not randomised, case series.

Lapierre 1980 Allocation: not randomised, case series.

Lei 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Leon 1995 Allocation: not randomised.
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Leppig 1989 Allocation: not randomised, case series.

Levkovitch 1995 Allocation: not randomised, case series.

Levkowitz 1994 Allocation: not randomised, case series.

Levy 2004 Allocation: review.

Lewis 2004 Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
Interventions: clozapine versus non-clozapine atypical antipsychotics

Li 1987 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine, chlorpromazine or penflurodil. 
Outcomes: no usable data.

Li 2001 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone versus sulpiride.

Li 2001 b Allocation: randomised. 
Participants: people with schizophrenia treated with clozapine. 
Interventions: Chinese herb versus no treatment.

Li 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Li 2003 a Allocation: unclear. 
Participants: people with schizophrenia receiving clozapine. 
Interventions: venlafaxine versus sulpiride.

Li 2003 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Li 2003 c Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Li 2003 d Allocation: controlled study. 
Participant: unclear. 
Interventions: risperidone + low dosage of haloperidol.

Li 2004 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Li 2004 b Allocation: not randomised. 
Participants: people with schizophrenia. 
Interventions: no clozapine.

Li 2004 c Allocation: controlled study.

Li 2004 d Allocation: randomised. 
Participants: people with schizophrenia. 
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Interventions: clozapine versus clozapine+doxepin.

Liang 2002 Allocation: randomised. 
Prticipants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Liao 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Lieberman 1989 Allocation: not randomised, case series.

Lieberman 2001 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: olanzapine versus perphenazine versus quetiapine versus risperidone versus ziprasi-
done versus clozapine. 
Outcomes: no usable data.

Lieberman 2001 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine; olanzapine; haloperidol; risperidone. 
Outcomes: no usable data.

Lin 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus zotepine.

Lindenmayer 1994 a Allocation: not randomised, case series.

Lindenmayer 1994 b Allocation: not randomised, case series.

Lindström 1988 Allocation: not randomised, case series.

Lingjærde 1996 Allocation: not randomised, case series.

Litman 1996 Allocation: not randomised, case series.

Liu 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine + sulpiride versus clozapine versus sulpiride.

Liu 1996 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus tiapride.

Liu 1997 Allocation: not randomised. 
Participants: people with schizophrenia. 
Interventions: no clozapine.

Liu 1999 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Liu 1999 b Allocation: not randomised.

Liu 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
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Interventions: clozapine versus risperidone versus clozapine+ risperidone.

Liu 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Liu 2003 a Allocation: not randomised. 
Participants: people with mental disorders. 
Interventions: different psycholeptics.

Liu 2003 b Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Liu 2003 c Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + imipramine.

Liu 2004 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Liu 2004 b Allocation: controlled study. 
Participants: people with refractory schizophrenia. 
Interventions: clozapine versus olanzapine.

Liu 2004 c Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Liu 2004 d Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Liu 2005 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine with different dosages.

Liu 2005 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine with different dosages.

Louwerens 2000 Allocation: not randomised.

Lu 1998 Allocation: randomised. 
Participants: people with schizophrenia treated with clozapine. 
Interventions: diphenhydramine versus placebo.

Lu 2002 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + Shu Xuening

Lu 2002 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Lu 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
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Interventions: clozapine versus loxapine succants.

Lu 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluvoxamine.

Lu 2005 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone versus quetiapine.

Luo 1994 Allocation: cohort study.

Luo 2001 Allocation: cohort study.

Lv 2004 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Lü 2002 Allocation: randomised. 
Participants: people with schizophrenia and healthy. 
Interventions: clozapine in single dose.

Ma 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine + ECT versus chlorpromazine + ECT. 
Outcomes: serum levels of prolactin.

Malykhin 2003 Allocation: randomised. 
Participants: people with schizo-affective disorder. 
Interventions: clozapine versus risperidone versus haloperidol. 
Outcomes: no usable data.

Mao 2000 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Marchesi 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Marder 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Markianos 2001 Allocation: not randomised.

Matejcek 1984 Allocation: randomised. 
Participants: healthy people.

Mattes 1989 Allocation: not randomised, case series.

Matz 1974 Allocation: not randomised, case series.

Mazurek 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: atypicals.
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McAllister 1989 Allocation: not randomised, case series.

McEvoy 1995 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine in different serum ranges.

McGurk 2005 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Meehan 2000 Allocation: not randomised.

Mei 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Meltzer 1989 Allocation: not randomised, case series.

Meltzer 1996 Allocation: unclear (drug withdrawal study).

Meltzer 1999 Allocation: not randomised.

Meltzer 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine

Meltzer 2004 Allocation: randomised. 
Participants: people with schizophrenia or schizo-affective disorder. 
Intervention: placebo versus haloperidol

Meng 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Miller 1994 Allocation: not randomised, case series.

Miller 1998 Allocation: not randomised.

Milton 1978 Allocation: randomised. 
Participants: unclear. 
Interventions: clozapine versus chlorpromazine. 
Outcomes: no usable data.

Molcan 1974 Allocation: not randomised, case series.

Moller 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: zotepine versus placebo.

Moresco 2004 Allocation: randomised. 
Participants: people with refractory schizophrenia. 
Interventions: clozapine versus olanzapine.

Mortimer 1994 Allocation: controlled, not randomised.

Mulqueen 2000 Allocation: unclear. 
Participants: people with schizophrenia. 
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Interventions: haloperidol versus clozapine versus olanzapine. 
Outcomes: no usable data.

Muñecas 1975 Allocation: not randomised, case series.

Naber 1989 Allocation: not randomised, case series.

Naber 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Nahunek 1975 Allocation: unclear, double-blind cross-over study. 
Participants: people with schizophrenia. 
Interventions: clozapine versus perphenazine. 
Outcomes: no usable data.

Nahunek 1976 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: chlorpromazine versus clozapine versus flupenthixol/flupentixol versus pi-
mozide/R.6238 versus thioridazine versus thiothixene. 
Outcomes: no usable data.

Nair 1997 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine.

Nan 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Nemeroff 1996 Allocation: not randomised.

Niu 2001 Allocation randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus chlorpromazine. 
Outcomes: no usable data.

Oliemeulen 2000 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Owen 1989 Allocation: not randomised, case series.

Owen 1993 Allocation: not randomised.

Pang 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Panteleeva 1987 Allocation: not randomised, case series.

Panteleeva 1991 Allocation: not randomised, case series.

Paunovic 1991 Allocation: not randomised.

Peacock 1996 Allocation: not randomised.
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Peet 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: ethyl eicosapentaenoate placebo + clozapine versus ethyl eicosapentaenoate
placebo + new atypical versus ethyl eicosapentaenoate 1g + new atypical versus ethyl eicosapen-
taenoate 2g + new atypical versus ethyl eicosapentaenoate 4g + new atypical. 
Outcomes: no usable data.

Peng 2001 a Allocation: randomised. 
Participants: unclear. 
Interventions: clozapine versus risperidone.

Peng 2001 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Peng 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Percudani 1998 Allocation: not randomised.

Perez 2003 Allocation: randomised. 
Participants: people with non affective psychosis. 
Interventions: olanzapine versus risperidone versus haloperidol. 
Outcomes: no usable data.

Petit 1992 Allocation: not randomised.

Pickar 1992 Allocation: not randomised.

Pickar 1994 Allocation: not randomised, case series.

Pickar 1994 1 Allocation: not randomised.

Pickar 1995 Allocation: not randomised, case report.

Pickar 2003 Allocation: cohort study.

Pinto 1999 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: CBT + social skills training versus supportive therapy.

Pollack 1998 Allocation: not randomised.

Pollmächer 1995 Allocation: not randomised.

Potkin 1993 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine, no comparator.

Potkin 1994 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine in different serum ranges.

Potkin 1994 b Allocation: not randomised, case series.

Potkin 1996 Allocation: randomised. 
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Participants: people with schizophrenia. 
Interventions: sertindole versus haloperidol.

Potkin 1997 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Potkin 2000 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol versus placebo. 
Outcomes: no usable data.

Potkin 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Potkin 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Povlsen 1985 Allocation: not randomised, retrospective case series.

Preiningerová 1974 Allocation: not randomised, case series.

Preussler 1995 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluphenazine. 
Outcomes: no usable data.

Preussler 1997 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluphenazine. 
Outcomes: no usable data.

Purdon 2003 Allocation: randomised 
Participants: people with schizophrenia. 
Interventions: risperidone versus haloperidol.

Qian 2004 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone versus quetiapine.

Raja 2000 Allocation: not randomised.

Rajarethinam 2003 Allocation: not randomised.

Rao 1994 Allocation: not randomised, case control study.

Ratey 1993 Allocation: not randomised, case series.

Remschmidt 1994 Allocation: not randomised, case control.

Ren 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidal.
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Ren 2004 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Ren 2004 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine+ fluoxetine.

Rettenbacher 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus amisulpride.

Rodova 1973 Allocation: not randomised.

Rosenberg 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: unclear. 
Outcomes: no usable data.

Rossger 1997 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluphenazine. 
Outcomes: no usable data.

Ruiz 1974 Allocation: quasi randomised; "in accordance with the ordinal randomisation number" open list or
sequential randomisation (category C).

Rüther 1979 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Safferman 1993 Allocation: not randomised, case series.

Salganik 1998 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: haloperidol versus clozapine. 
Outcomes: no usable data.

Schmauss 1989 Allocation: not randomised, case series.

Schulz 1997 Allocation: not randomised.

Shalev 1993 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: haloperidol versus levopromazine versus perphenazine.

Shen 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine.

Shen 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Shi 2000 b Allocation: randomised. 
Participants: people with schizophrenia. 
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Interventions: clozapine versus risperidone.

Shi 2000 c Allocation: not randomised.

Shi 2004 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Shi 2004 a Allocation: randomised. 
Participants: people with schizophrenia and healthy participants. 
Interventions: unclear. 
Outcomes: no usable data.

Shirakawa 1996 Allocation: not randomised, case series.

Shopsin 1978 a Allocation: not randomised.

Shun 2005 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + health-education.

Siefen 1986 Allocation: not randomised, case control.

Simpson 1974 Allocation: not randomised, case series.

Simpson 1978 Allocation: not randomised.

Singer 1973 Allocation: randomised. 
Participants: people with schizophrenia 
Intervention: clozapine versus placebo.

Small 1987 Allocation: not randomised, case series.

Small 2003 Allocation: randomised. 
Participants: people with schizophrenia and schizo-affective disorder. 
Intervention: clozapine + lithium versus clozapine + placebo.

Speer 1997 Allocation: not randomised.

Spivak 1997 a Allocation: not randomised, case series.

Spivak 1997 b Allocation: not randomised, case series.

Spivak 1998 Allocation: not randomised, case control.

Stankovska 1999 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus haloperidol. 
Outcomes: no usable data.

Stone 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine + glucose versus clozapine + saccharine.

Strejilevich 2004 a Allocation: not randomised.

Stroup 2003 Allocation: not randomised. 
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Participants: not stated. 
Interventions: clozapine given in third phase, no further details.

Stryjer 2004 Allocation: randomised. 
Particioants: people with schizophrenia or schizo-affective disorder. 
Intervention: clozapine + donepezil versus clozapine + placebo.

Sumiyoshi 2003 Allocation: randomised. 
Participants: schizophrenia or schizo-affective disorder. 
Intervention: buspirone versus placebo.

Sun 2000 Allocation: controlled study. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Sun 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Sun Lm2 Allocation: quasi-randomisation.

Suppes 1999 Allocation: randomised. 
Participants: schizo-affective disorder bipolar type or bipolar I disorder.

Szymanski 1994 Allocation: not randomised, case series.

Tandon 1993 Allocation: not randomised, case series.

Tang 2002 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Tang 2002 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Tang 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Tauscher 1999 Allocation: not randomised.

Tiihonen 2003 Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
Intervention: clozapine + lamotrigine versus clozapine + placebo.

Tiihonen 2004 Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
Intervention: clozapine + lamotrigine versus clozapine + placebo.

Tong 2001 Allocation: randomised. 
Participants: people with enuresis.

Trichard 1998 Allocation: not randomised.

Turner 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
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Interventions: modafinil versus placebo.

Turpeinen 1996 Allocation: not randomised, case series.

UK Study 1993 Allocation: not randomised, case series.

Van Praag 1976 Allocation: randomised. 
Participants: heterogeneous diagnoses.

VanderZwaag 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine in different serum ranges.

Vass 2004 Allocation: randomised. 
Participants: people with resistance schizophrenia. 
Interventions: lamotrigine as adjuvant drug to antipsychotics.

Vinar 1976 Allocation: not randomised.

Vlokh 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus fluanxol. 
Outcomes: no usable data.

Wang 1994 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus sulpiride.

Wang 1995 Allocation: randomised 
Participants: people with schizophrenia. 
Interventions: clozapine versus chlorpromazine. 
Outcomes: no data reported.

Wang 1999 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Wang 2000 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus sulpiride.

Wang 2000 b Allocation: randomised. 
Participants: people with schizophrenia receiving clozapine. 
Interventions: fluoxetine versus placebo.

Wang 2001 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Wang 2002 a Allocation: unclear. 
Participants: people with refractory schizophrenia. 
Interventions: clozapine versus risperidone.

Wang 2002 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.
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Wang 2002 c Allocation: not randomised, controlled study. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Wang 2002 d Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
Intervention: clozapine versus risperidone.

Wang 2003 a Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + euvifor.

Wang 2003 b Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Wang 2003 c Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Wang 2004 a Allocation: controlled study. 
Participants: people with schizophrenia. 
Interventions: clozapine versus olanzapine.

Wang 2004 b Allocation: unclear. 
Participants: people with refractory schizophrenia. 
Interventions: clozapine versus clozapine+diazepam.

Wang 2004 c Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Wang 2004 d Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Wang 2004 e Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine+ yinxing leaf versus clozapine + placebo.

Wei 1996 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: treated versus drug free, no further details. 
Outcome: EEG changes.

Weickert 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine versus risperidone versus olanzapine versus placebo.

Weiser 1975 Allocation: not randomised.

Welbel 1980 Allocation: not randomised.

Weng 1998 Allocation: randomised. 
Participants: people with schizophrenia. 
Intervention: clozapine versus risperidone.
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Wiholm 1989 Allocation: not randomised.

Williams 1993 Allocation: not randomised.

Wilson 1994 Allocation: not randomised, case series.

Wirshing 1990 Allocation: not randomised, case report.

Wirshing 1999 a Allocation: not randomised.

Woggon 1978 Allocation: not randomised.

Wu 2000 Allocation: controlled study. 
Participants: people with schizophrenia. 
Interventions:clozapine versus chlorpromazine. 
Outcomes: no usable data.

Wu 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone at two dosages.

Wu 2002 Allocation: unclear. 
Participants: people with refractory schizophrenia.

Wudarsky 1999 Allocation: not randomised.

Xiang 2005 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Xie 1998 Allocation: not randomised.

Xie 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine + risperidone versus risperidone.

Xin 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Xing 2002 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus Chinese herb.

Xu 1997 Allocation: unclear. 
Participants: people with schizophrenia treated with clozapine. 
Interventions: diphenhydramine versus no additional drugs.

Xu 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Xu 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Xu 2003 Allocation: randomised. 
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Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Yagcioglu 2005 Allocation: randomised. 
Participants: people with schizophrenia partially responsive to clozapine. 
Interventions: risperidone versus placebo.

Yan 1984 Allocation: not randomised, case series.

Yang 1988 Allocation: quasi-randomised, sequentially assigned.

Yang 1998 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Yang 1999 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus chlorpromazine. 
Outcomes: no usable data.

Yang 2004a Allocation: randomised. 
Participants: people with refractory schizophrenia. 
Interventions: clozapine versus quetiapine.

Yao 1999 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + sulpride.

Yen 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: risperidone versus haloperidol. 
Outcomes: no usable data.

Yin 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone versus clozapine + risperidone.

Yu 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine.

Yu 2002 b Allocation: unclear. 
Participants: people with treatment-resistant schizophrenia. 
Interventions: clozapine versus risperidone.

Yu 2004 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + psychological and social intervention.

Yu 2005 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone

Yu 2005 b Allocation: unclear. 
Participants: people with schizophrenia.

Yue 2004 Allocation: unclear. 
Participants: people with schizophrenia. 
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Interventions: clozapine versus risperidone versus clozapine + risperidone.

Zahn 1993 Allocation: not randomised.

Zahn 1994 Allocation: not randomised.

Zapletálek 1974 Allocation: not randomised, case series.

Zapletálek 1980 Allocation: not randomised, case series.

Zeng 2001 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Zeng 2002 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Zeng 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus clozapine + psychological education.

Zhang 1997 Allocation: controlled study. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Zhang 2000 Allocation: unclear. 
Participants: people with refractory schizophrenia. 
Interventions: clozapine versus risperidone.

Zhang 2002 a Allocation: cohort study. 
Participants: people with schizophrenia. 
Interventions: starting with risperidone or switching from clozapine to risperidone.

Zhang 2002 b Allocation: not randomised. 
Participants: people with schizophrenia on maintenance doses of clozapine and sulpiride. 
Interventions: clozapine versus sulpiride.

Zhang 2002 c Allocation: not randomised.

Zhang 2002 d Allocation: randomised. 
Participants: people with schizophrenia treated with clozapine. 
Interventions: paroxetine versus placebo.

Zhang 2002 e Allocation: randomised. 
Participants: people with first-onset schizophrenia. 
Interventions: clozapine versus risperidone.

Zhang 2002 f Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine.

Zhang 2002 h Allocation: unclear. 
Participants: people with schizophrenia versus healthy participants.

Zhang 2002 i Allocation: randomised. 
Participants: people with schizophrenia. 
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Interventions: clozapine versus risperidone.

Zhang 2004 g Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus sulpiride versus chlorpromazine.

Zheng 2003 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Zhou 1997 Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: electroacupuncture and reduced doses of antipsychotics.

Zhou 2000 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Zhou 2000 b Allocation: randomised. 
Participants: people with schizophrenia. 
Interventions: clozapine versus risperidone.

Zhou 2003 a Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Zhou 2003 b Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine versus quetiapine.

Zhu 1999 a Allocation: randomised. 
Participants: people with schizophrenia. 
Intervention: clozapine versus risperidone.

Zhu 1999 b Allocation: not randomised.

Zhu 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine.

Zhu 2002 a Allocation: randomised. 
Participants: people with schizophrenia treated with clozapine. 
Interventions: music versus no music.

Zhu 2002 b Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia 
Interventions: clozapine versus clozapine + pipotiazine palmitate.

Zhu 2002 c Allocation: quasi-randomisation, according to the date of admission.

Zhu 2003 Allocation: randomised. 
Participants: people with treatment-resistant schizophrenia. 
Interventions: clozapine versus risperidone.

Zimmermann 1996 Allocation: not randomised.

Zito 1993 Allocation: not randomised, case series.
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Zoccali 2003 Allocation: randomised. 
Participants: people with chronic schizophrenia. 
Interventions: clozapine versus risperidone versus olanzapine or mirtazepine.

Zoccali 2004 Allocation: randomised. 
Participants: people with schizophrenia and schizo-affective disorder who are receiving clozapine. 
Interventions: mirtazepine versus placebo.

Zou 2001 Allocation: unclear. 
Participants: people with schizophrenia. 
Interventions: clozapine, no comparator.

Zuo 2002 Allocation: unclear. 
Participants: people with schizophrenia, first-episode recovered on clozapine or risperidone. 
Interventions: clozapine versus risperidone.

FKP - a symptom rating scale for evaluation of pharmacotherapy in psychoses
Serejskij scale - a global rating scale
VP -an adverse eHect rating scale
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Allocation: randomised.

Participants Diagnosis: schizophrenia.

Interventions 1. Clozapine. 
2. Typical antipsychotic drugs.

Outcomes Unclear - are being sought.

Notes None.

Yang 2004 b 
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Comparison 1.   CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Death 12 1243 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.14, 2.27]

2 Relapse 23   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 short term 19 1303 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.45, 0.84]

2.2 long term 4 578 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.14, 0.34]
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3 Global impression: 1. Not clini-
cally improved

17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 short term 14 1119 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.66, 0.79]

3.2 long term 3 719 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.74, 0.88]

4 Global impression: 2. Not ready
for discharge

7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 short term 5 447 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.77, 1.01]

4.2 long term 2 648 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.62, 1.08]

5 Hospitalisation: 1. Not dis-
charged or readmitted within 1
year after discharge (long term)

2 648 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.85, 1.04]

6 Unable to work 4 416 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.75, 1.00]

7 Participant dissatisfaction 3   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

7.1 short term 2 114 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.40, 1.30]

7.2 long term 1 423 Risk Ratio (M-H, Fixed, 95% CI) 0.45 [0.25, 0.82]

8 Leaving the study early 37   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

8.1 short term 32 2316 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.67, 0.97]

8.2 long term 6 982 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.52, 0.69]

9 Mental state: 1. Overall clinical
symptoms

22   Mean Difference (IV, Fixed, 95% CI) Subtotals only

9.1 short term (end point BPRS,
low score = best)

17 1205 Mean Difference (IV, Fixed, 95% CI) -3.79 [-4.90, -2.68]

9.2 long term (end point BPRS,
low score = best)

1 52 Mean Difference (IV, Fixed, 95% CI) 0.80 [-5.70, 7.30]

9.3 short term (endpoint PANSS,
low score = best)

3 163 Mean Difference (IV, Fixed, 95% CI) -3.82 [-7.36, -0.28]

9.4 long term (end point PANSS,
low score = best)

1 235 Mean Difference (IV, Fixed, 95% CI) -6.90 [-10.66, -3.14]

10 Mental state 2. Negative symp-
toms

6   Mean Difference (IV, Fixed, 95% CI) Subtotals only

10.1 short term (SANS scale, low
score = best)

5 215 Mean Difference (IV, Fixed, 95% CI) -7.12 [-8.78, -5.46]
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10.2 long term (PANSS negative
symptoms, low score = best)

1 235 Mean Difference (IV, Fixed, 95% CI) -0.90 [-6.63, 4.83]

11 Mental state 3: Positive symp-
toms

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

11.1 short term (end point SAPS
low score = best)

1 60 Mean Difference (IV, Fixed, 95% CI) 4.39 [-12.15, 20.93]

11.2 long term (end point PANSS
positive symptoms, low score =
best)

1 235 Mean Difference (IV, Fixed, 95% CI) -2.20 [-3.27, -1.13]

12 Cognitive functioning: impair-
ment -short term (SKT)

1 82 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.34, 0.92]

13 Cognitive functioning: Various
scales

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

13.1 Mini mental state -medium
term (MMSE, high score = best)

1 49 Mean Difference (IV, Fixed, 95% CI) -0.90 [-2.70, 0.90]

13.2 psychomotor speed and at-
tention -short term (DSST, high
score = best)

1 60 Mean Difference (IV, Fixed, 95% CI) 1.40 [0.18, 2.62]

13.3 psychomotor speed and at-
tention -medium term (DSST,
high score = best)

1 54 Mean Difference (IV, Fixed, 95% CI) 1.30 [0.01, 2.59]

13.4 psychomotor speed and at-
tention -long term (DSST, high
score = best)

1 52 Mean Difference (IV, Fixed, 95% CI) 2.10 [0.79, 3.41]

13.5 verbal working memory -
short term (CTT, high score =
best)

1 60 Mean Difference (IV, Fixed, 95% CI) -1.60 [-5.80, 2.60]

13.6 verbal working memory -
medium term (CTT, high score =
best)

1 54 Mean Difference (IV, Fixed, 95% CI) 0.0 [-4.43, 4.43]

13.7 verbal working memory -
long term (CTT, high score = best)

1 52 Mean Difference (IV, Fixed, 95% CI) -2.30 [-6.81, 2.21]

13.8 verbal fluency -short term
(CIGT, high score = best)

1 60 Mean Difference (IV, Fixed, 95% CI) 3.80 [-3.86, 11.46]

13.9 verbal fluency -medium term
(CIGT, high score = best)

1 54 Mean Difference (IV, Fixed, 95% CI) 3.10 [-4.99, 11.19]

13.10 verbal fluency -long term
(CIGT, high score = best)

1 52 Mean Difference (IV, Fixed, 95% CI) 1.90 [-6.35, 10.15]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

13.11 verbal fluency -short term
(CWAT, high score = best)

1 60 Mean Difference (IV, Fixed, 95% CI) 4.40 [-2.36, 11.16]

13.12 verbal fluency -medium
term (CWAT, high score = best)

1 54 Mean Difference (IV, Fixed, 95% CI) 6.5 [-0.64, 13.64]

13.13 verbal fluency -long term
(CWAT, high score = best)

1 52 Mean Difference (IV, Fixed, 95% CI) 6.20 [-1.08, 13.48]

13.14 immediate recall memory
-short term (VLL-IR, high score =
best)

1 60 Mean Difference (IV, Fixed, 95% CI) -0.70 [-2.10, 0.70]

13.15 immediate recall memory -
medium term (VLL-IR, high score
= best)

1 54 Mean Difference (IV, Fixed, 95% CI) -0.5 [-1.98, 0.98]

13.16 immediate recall memory
-long term (VLL-IR, high score =
best)

1 52 Mean Difference (IV, Fixed, 95% CI) 0.20 [-1.31, 1.71]

13.17 delayed recall memory -
short term (VLL-DR, high score =
best)

1 60 Mean Difference (IV, Fixed, 95% CI) -0.60 [-2.42, 1.22]

13.18 delayed recall memory -
medium term (VLL-DR, high score
= best)

1 54 Mean Difference (IV, Fixed, 95% CI) 0.20 [-1.72, 2.12]

13.19 delayed recall memory -
long term (VLL-DR, high score =
best)

1 52 Mean Difference (IV, Fixed, 95% CI) -0.60 [-2.56, 1.36]

13.20 executive functions -short
term (WISC-R-Maze, high score =
best)

1 60 Mean Difference (IV, Fixed, 95% CI) -1.60 [-3.58, 0.38]

13.21 executive functions -medi-
um term (WISC-R-Maze, high
score = best)

1 54 Mean Difference (IV, Fixed, 95% CI) 1.10 [-0.99, 3.19]

13.22 executive functions -long
term (WISC-R-Maze, high score =
best)

1 52 Mean Difference (IV, Fixed, 95% CI) 0.20 [-1.93, 2.33]

14 Behaviour: 1. No change/dete-
rioration - short term (NOSIE)

2 40 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.15, 0.90]

15 Adverse effects: 1. Blood prob-
lems

17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

15.1 Blood abnormal 13 1031 Risk Ratio (M-H, Fixed, 95% CI) 7.09 [1.96, 25.62]

15.2 Blood problems - long term 2 462 Risk Ratio (M-H, Fixed, 95% CI) 1.35 [0.66, 2.79]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

15.3 Abnormal ESR 1 62 Risk Ratio (M-H, Fixed, 95% CI) 10.78 [2.78, 41.85]

15.4 White blood cell count in-
crease

2 122 Risk Ratio (M-H, Fixed, 95% CI) 13.02 [2.59, 65.51]

16 Adverse effects: 2. Drowsiness 16 1527 Risk Ratio (M-H, Fixed, 95% CI) 1.23 [1.13, 1.34]

17 Adverse effects: 3. Low blood
pressure /dizziness

14 1478 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [0.98, 1.29]

18 Adverse effects: 4. Salivation 18   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

18.1 too much 17 1479 Risk Ratio (M-H, Fixed, 95% CI) 2.25 [1.96, 2.58]

18.2 too little 9 859 Risk Ratio (M-H, Fixed, 95% CI) 0.38 [0.28, 0.52]

19 Adverse effects: 5a. Weight
gain

5 590 Risk Ratio (M-H, Fixed, 95% CI) 1.28 [1.07, 1.53]

20 Adverse effects: 5b.Weight
gain

1 58 Mean Difference (IV, Fixed, 95% CI) -0.17 [-3.12, 2.78]

21 Adverse effects: 6. Movement
disorder

19 1495 Risk Ratio (M-H, Fixed, 95% CI) 0.57 [0.50, 0.65]

22 Adverse effects: 7. Fits 9 1157 Risk Ratio (M-H, Fixed, 95% CI) 1.51 [0.82, 2.78]

23 Adverse effects: 8. High tem-
perature

9 1147 Risk Ratio (M-H, Fixed, 95% CI) 1.57 [1.25, 1.98]

24 Adverse effects: 9. OGTT 1 60 Mean Difference (IV, Fixed, 95% CI) 0.30 [-0.16, 0.76]

25 Adverse effects: 10. Fasting
blood sugar (high score = worse)

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

25.1 Baseline 1 160 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.28, 0.28]

25.2 Short-term, 12 weeks 1 149 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.45, 0.45]

25.3 long-term, 26 weeks 1 87 Mean Difference (IV, Fixed, 95% CI) 1.0 [0.41, 1.59]

25.4 Long-term, 52 weeks 1 94 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.82, 0.82]

26 Adverse effects: 11. Blood sug-
er (high score = worse)

1 58 Mean Difference (IV, Fixed, 95% CI) 1.08 [0.66, 1.50]

27 Adverse effects: 12. Cardiovac-
ular

1 120 Risk Ratio (M-H, Fixed, 95% CI) 2.67 [0.74, 9.61]

27.1 tachycardia 1 60 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.62, 40.28]

27.2 abnormal ECG 1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.5 [0.27, 8.34]

28 Adverse effects: 13. TESS 1 50 Mean Difference (IV, Fixed, 95% CI) -0.90 [-1.93, 0.13]
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Analysis 1.1.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL, Outcome 1 Death.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Erlandsen 1977 (H) 0/19 0/21   Not estimable

Essock 1996 (H/CPZ/Flu) 3/138 3/89 71.12% 0.64[0.13,3.12]

Gelenberg 1979 (CPZ) 0/7 0/8   Not estimable

Gerlach 1974 (H) 0/10 0/10   Not estimable

Gerlach 1975 (H) 0/4 0/4   Not estimable

Guirguis 1977 (CPZ) 0/22 0/28   Not estimable

Honigfeld 1984 (H) 0/39 1/40 28.88% 0.34[0.01,8.14]

Howanitz 1996 (CPZ) 0/24 0/18   Not estimable

Kane 1988 (CPZ) 0/126 0/142   Not estimable

Kumra 1994 (H) 0/10 0/11   Not estimable

Leon 1974 (CPZ) 0/25 0/25   Not estimable

Rosenheck 1993 (H) 0/205 0/218   Not estimable

   

Total (95% CI) 629 614 100% 0.56[0.14,2.27]

Total events: 3 (Clozapine), 4 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.12, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.82(P=0.41)  

Favours clozapine 500.02 100.1 1 Favours other drug

 
 

Analysis 1.2.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL, Outcome 2 Relapse.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.2.1 short term  

Leon 1974 (CPZ) 0/25 0/25   Not estimable

Erlandsen 1977 (H) 0/19 0/21   Not estimable

Hong 1997 (CPZ) 0/21 0/19   Not estimable

Kumra 1994 (H) 0/10 0/11   Not estimable

Gerlach 1975 (H) 0/4 0/4   Not estimable

Gerlach 1974 (H) 0/10 0/10   Not estimable

Shopsin 1978 (CPZ) 1/16 8/15 9.68% 0.12[0.02,0.83]

Xu 1985 (CPZ) 0/30 2/30 2.93% 0.2[0.01,4]

Chiu 1976 (CPZ) 5/33 16/31 19.34% 0.29[0.12,0.71]

Kane 1988 (CPZ) 3/126 9/142 9.92% 0.38[0.1,1.36]

Honigfeld 1984 (H) 7/39 15/40 17.36% 0.48[0.22,1.05]

Fischer-C 1974 (CPZ) 4/110 6/113 6.94% 0.68[0.2,2.36]

Guirguis 1977 (CPZ) 6/22 8/28 8.25% 0.95[0.39,2.35]

Klieser 1990 (H) 1/18 1/18 1.17% 1[0.07,14.79]

Singer 1974 (CPZ) 1/20 1/20 1.17% 1[0.07,14.9]

Klieser 1988 (H) 2/16 2/16 2.34% 1[0.16,6.25]

Claghorn 1983 (CPZ) 13/75 13/76 15.14% 1.01[0.5,2.04]

Gelenberg 1979 (CPZ) 2/7 2/8 2.19% 1.14[0.21,6.11]

Buchanan 1994 (H) 6/38 3/37 3.56% 1.95[0.53,7.22]

Subtotal (95% CI) 639 664 100% 0.62[0.45,0.84]

Total events: 51 (Clozapine), 86 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=13.92, df=12(P=0.31); I2=13.78%  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

135



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=3.04(P=0)  

   

1.2.2 long term  

Kane 1995 (H) 1/25 17/27 16.35% 0.06[0.01,0.44]

Rosenheck 1993 (H) 13/205 80/218 77.55% 0.17[0.1,0.3]

Lee 1994 (mainly H) 6/35 5/29 5.47% 0.99[0.34,2.93]

Tamminga 1994 (H) 2/25 0/14 0.63% 2.88[0.15,56.18]

Subtotal (95% CI) 290 288 100% 0.22[0.14,0.34]

Total events: 22 (Clozapine), 102 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=12.73, df=3(P=0.01); I2=76.44%  

Test for overall effect: Z=6.74(P<0.0001)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 1.3.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 3 Global impression: 1. Not clinically improved.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.3.1 short term  

Buchanan 1994 (H) 12/21 19/20 5.31% 0.6[0.41,0.88]

Chiu 1976 (CPZ) 19/33 20/31 5.63% 0.89[0.6,1.32]

Ciurezu 1976 (H) 4/20 7/20 1.91% 0.57[0.2,1.65]

Erlandsen 1977 (H) 9/19 18/21 4.67% 0.55[0.33,0.92]

Fischer-C 1974 (CPZ) 34/110 51/113 13.73% 0.68[0.48,0.97]

Fischer-C 1976 a (Clopen) 23/38 27/36 7.57% 0.81[0.59,1.11]

Hong 1997 (CPZ) 15/21 19/19 5.57% 0.72[0.55,0.96]

Honigfeld 1984 (H) 27/39 36/40 9.7% 0.77[0.61,0.97]

Huang 2001 (CPZ) 17/30 14/30 3.82% 1.21[0.74,1.99]

Itoh 1974 (H) 4/47 8/41 2.33% 0.44[0.14,1.34]

Kane 1988 (CPZ) 88/126 137/142 35.15% 0.72[0.64,0.82]

Kumra 1994 (H) 3/10 4/11 1.04% 0.83[0.24,2.82]

Leon 1974 (CPZ) 2/25 10/25 2.73% 0.2[0.05,0.82]

Shopsin 1978 (CPZ) 3/16 3/15 0.85% 0.94[0.22,3.94]

Subtotal (95% CI) 555 564 100% 0.72[0.66,0.79]

Total events: 260 (Clozapine), 373 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=12.46, df=13(P=0.49); I2=0%  

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

   

1.3.2 long term  

Essock 1996 (H/CPZ/Flu) 80/136 74/89 29.8% 0.71[0.6,0.84]

Kane 1995 (H) 21/37 32/34 11.11% 0.6[0.45,0.81]

Rosenheck 1993 (H) 154/205 183/218 59.09% 0.89[0.81,0.99]

Subtotal (95% CI) 378 341 100% 0.81[0.74,0.88]

Total events: 255 (Clozapine), 289 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=10.42, df=2(P=0.01); I2=80.8%  

Test for overall effect: Z=5.14(P<0.0001)  

Favours clozapine 50.2 20.5 1 Favours other drug
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Analysis 1.4.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 4 Global impression: 2. Not ready for discharge.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.4.1 short term  

Ciurezu 1976 (H) 3/20 4/20 2.82% 0.75[0.19,2.93]

Fischer-C 1974 (CPZ) 47/110 59/113 41.02% 0.82[0.62,1.08]

Fischer-C 1976 a (Clopen) 30/38 29/36 20.99% 0.98[0.78,1.23]

Honigfeld 1984 (H) 38/39 38/40 26.44% 1.03[0.94,1.12]

Shopsin 1978 (CPZ) 7/16 12/15 8.73% 0.55[0.3,1.01]

Subtotal (95% CI) 223 224 100% 0.88[0.77,1.01]

Total events: 125 (Clozapine), 142 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=15.02, df=4(P=0); I2=73.37%  

Test for overall effect: Z=1.82(P=0.07)  

   

1.4.2 long term  

Essock 1996 (H/CPZ/Flu) 60/136 41/89 68.06% 0.96[0.71,1.28]

Rosenheck 1993 (H) 12/205 24/218 31.94% 0.53[0.27,1.04]

Subtotal (95% CI) 341 307 100% 0.82[0.62,1.08]

Total events: 72 (Clozapine), 65 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=2.68, df=1(P=0.1); I2=62.75%  

Test for overall effect: Z=1.4(P=0.16)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.5.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL, Outcome
5 Hospitalisation: 1. Not discharged or readmitted within 1 year aUer discharge (long term).

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Essock 1996 (H/CPZ/Flu) 74/136 55/89 28.99% 0.88[0.7,1.1]

Rosenheck 1993 (H) 153/205 168/218 71.01% 0.97[0.87,1.08]

   

Total (95% CI) 341 307 100% 0.94[0.85,1.04]

Total events: 227 (Clozapine), 223 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.59, df=1(P=0.44); I2=0%  

Test for overall effect: Z=1.15(P=0.25)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.6.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - OVERALL, Outcome 6 Unable to work.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Ciurezu 1976 (H) 2/20 2/20 1.54% 1[0.16,6.42]

Fischer-C 1974 (CPZ) 48/110 61/113 46.46% 0.81[0.62,1.06]

Fischer-C 1976 a (Clopen) 25/38 30/36 23.79% 0.79[0.6,1.04]

Honigfeld 1984 (H) 37/39 37/40 28.21% 1.03[0.91,1.15]

   

Total (95% CI) 207 209 100% 0.87[0.75,1]

Favours clozapine 20.5 1.50.7 1 Favours other drug
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Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Total events: 112 (Clozapine), 130 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=8.9, df=3(P=0.03); I2=66.3%  

Test for overall effect: Z=1.92(P=0.06)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.7.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 7 Participant dissatisfaction.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.7.1 short term  

Fischer-C 1974 (CPZ) 6/39 9/39 50% 0.67[0.26,1.69]

Klieser 1990 (H) 7/18 9/18 50% 0.78[0.37,1.63]

Subtotal (95% CI) 57 57 100% 0.72[0.4,1.3]

Total events: 13 (Clozapine), 18 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.8); I2=0%  

Test for overall effect: Z=1.08(P=0.28)  

   

1.7.2 long term  

Rosenheck 1993 (H) 14/205 33/218 100% 0.45[0.25,0.82]

Subtotal (95% CI) 205 218 100% 0.45[0.25,0.82]

Total events: 14 (Clozapine), 33 (Typical drugs)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.62(P=0.01)  

Favours clozapine 50.2 20.5 1 Favours other drug

 
 

Analysis 1.8.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 8 Leaving the study early.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.8.1 short term  

Buchanan 1994 (H) 8/38 3/37 1.7% 2.6[0.75,9.04]

Chiu 1976 (CPZ) 11/33 17/31 9.78% 0.61[0.34,1.08]

Ciurezu 1976 (H) 1/20 0/20 0.28% 3[0.13,69.52]

Claghorn 1983 (CPZ) 27/75 36/76 19.95% 0.76[0.52,1.12]

Du 2003 (CPZ) 2/32 2/28 1.19% 0.88[0.13,5.81]

Erlandsen 1977 (H) 0/19 0/21   Not estimable

Fischer-C 1974 (CPZ) 6/110 8/113 4.4% 0.77[0.28,2.15]

Gelenberg 1979 (CPZ) 4/7 5/8 2.6% 0.91[0.4,2.11]

Gerlach 1974 (H) 0/10 0/10   Not estimable

Gerlach 1975 (H) 0/4 0/4   Not estimable

Guirguis 1977 (CPZ) 6/22 9/28 4.42% 0.85[0.36,2.02]

Hong 1997 (CPZ) 2/21 2/19 1.17% 0.9[0.14,5.81]

Honigfeld 1984 (H) 8/39 15/40 8.26% 0.55[0.26,1.14]

Howanitz 1996 (CPZ) 3/24 5/18 3.19% 0.45[0.12,1.64]

Itoh 1974 (H) 4/47 0/41 0.3% 7.88[0.44,142.02]

Favours clozapine 20.5 1.50.7 1 Favours other drug
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Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Kane 1988 (CPZ) 15/126 18/142 9.44% 0.94[0.49,1.78]

Klieser 1988 (H) 2/16 2/16 1.12% 1[0.16,6.25]

Klieser 1990 (H) 1/18 1/18 0.56% 1[0.07,14.79]

Kumra 1994 (H) 3/10 1/11 0.53% 3.3[0.41,26.81]

Leon 1974 (CPZ) 0/25 0/25   Not estimable

Lieberman 2003 (CPZ) 10/80 9/80 5.02% 1.11[0.48,2.59]

Liu 1994 (Thi) 3/20 4/20 2.23% 0.75[0.19,2.93]

Niu 2001 (CPZ) 10/81 12/83 6.61% 0.85[0.39,1.87]

Shopsin 1978 (CPZ) 6/16 11/15 6.34% 0.51[0.25,1.03]

Singer 1974 (CPZ) 1/20 1/20 0.56% 1[0.07,14.9]

Sun 2000 (Perp) 2/51 3/51 1.67% 0.67[0.12,3.82]

Wang 2001 (CPZ) 1/30 4/30 2.23% 0.25[0.03,2.11]

Wang 2006b (CPZ) 1/39 4/39 2.23% 0.25[0.03,2.14]

Xu 1985 (CPZ) 0/30 2/30 1.39% 0.2[0.01,4]

Yang 2002 (CPZ) 2/40 1/38 0.57% 1.9[0.18,20.1]

Zhang 1996 (CPZ) 0/20 0/21   Not estimable

Zhang 2000 (Thi) 3/30 4/30 2.23% 0.75[0.18,3.07]

Subtotal (95% CI) 1153 1163 100% 0.81[0.67,0.97]

Total events: 142 (Clozapine), 179 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=17.36, df=26(P=0.9); I2=0%  

Test for overall effect: Z=2.23(P=0.03)  

   

1.8.2 long term  

Essock 1996 (H/CPZ/Flu) 46/136 58/89 26.07% 0.52[0.39,0.69]

Kane 1995 (H) 12/37 21/34 8.14% 0.53[0.31,0.9]

Lee 1994 (mainly H) 6/35 5/29 2.03% 0.99[0.34,2.93]

Lieberman 2003 (CPZ) 12/80 18/80 6.69% 0.67[0.34,1.29]

Rosenheck 1993 (H) 88/205 157/218 56.59% 0.6[0.5,0.71]

Tamminga 1994 (H) 6/25 1/14 0.48% 3.36[0.45,25.16]

Subtotal (95% CI) 518 464 100% 0.6[0.52,0.69]

Total events: 170 (Clozapine), 260 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=4.96, df=5(P=0.42); I2=0%  

Test for overall effect: Z=7.17(P<0.0001)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.9.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 9 Mental state: 1. Overall clinical symptoms.

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.9.1 short term (end point BPRS, low score = best)  

Buchanan 1994 (H) 38 35.6 (10.6) 37 37 (9.4) 6.04% -1.4[-5.93,3.13]

Claghorn 1983 (CPZ) 62 35.5 (14.6) 63 40.3 (14.2) 4.84% -4.78[-9.84,0.28]

Fan 1999 (Clopen) 20 27 (5) 21 29 (6) 10.89% -2[-5.37,1.37]

Hong 1997 (CPZ) 19 45 (12) 19 52 (10) 2.51% -7[-14.02,0.02]

Honigfeld 1984 (H) 39 47.9 (13.9) 40 61 (18.2) 2.45% -13.08[-20.19,-5.97]

Huang 2001 (CPZ) 30 36.3 (5.8) 30 39.3 (5.7) 14.65% -3[-5.91,-0.09]

Itoh 1974 (H) 47 37 (10.5) 41 40 (13.5) 4.75% -3[-8.11,2.11]

Kane 1988 (CPZ) 126 45.1 (13) 139 55.7 (12) 13.58% -10.57[-13.59,-7.55]
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Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

Klieser 1988 (H) 15 36 (6) 15 44 (11) 3.08% -8[-14.34,-1.66]

Klieser 1990 (H) 37 38.4 (17.8) 45 38.4 (16.3) 2.23% 0[-7.45,7.45]

Kumra 1994 (H) 10 52.5 (12.6) 11 64.7 (18.1) 0.71% -12.2[-25.44,1.04]

Liu 1994 (Thi) 17 29.8 (8.1) 16 27.9 (8.6) 3.81% 1.89[-3.82,7.6]

Potter 1989 (CPZ) 17 28 (12.3) 20 25 (8.9) 2.51% 3[-4.03,10.03]

Shopsin 1978 (CPZ) 14 40.1 (13.7) 12 54.7 (17.5) 0.83% -14.6[-26.81,-2.39]

Wang 2001 (CPZ) 30 58.3 (31.6) 30 58 (27.3) 0.56% 0.21[-14.73,15.15]

Xia 2002 (CPZ) 45 20.7 (4.5) 40 23.6 (6.9) 19.59% -2.91[-5.43,-0.39]

Zhang 2000 (Thi) 30 29.8 (8.1) 30 27.9 (8.6) 6.97% 1.9[-2.32,6.12]

Subtotal *** 596   609   100% -3.79[-4.9,-2.68]

Heterogeneity: Tau2=0; Chi2=51.74, df=16(P<0.0001); I2=69.07%  

Test for overall effect: Z=6.67(P<0.0001)  

   

1.9.2 long term (end point BPRS, low score = best)  

Lee 1994 (mainly H) 29 19.2 (12.1) 23 18.4 (11.7) 100% 0.8[-5.7,7.3]

Subtotal *** 29   23   100% 0.8[-5.7,7.3]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.24(P=0.81)  

   

1.9.3 short term (endpoint PANSS, low score = best)  

Li 2003 (Lox) 30 66.8 (16.5) 30 65 (20.5) 14.12% 1.8[-7.62,11.22]

Wang 2006a (CPZ) 31 47.1 (9.3) 22 54.1 (9.4) 47.87% -7[-12.11,-1.89]

Zhang 2007 (Lox) 25 41.3 (10.2) 25 43.2 (10.5) 38.01% -1.9[-7.64,3.84]

Subtotal *** 86   77   100% -3.82[-7.36,-0.28]

Heterogeneity: Tau2=0; Chi2=3.28, df=2(P=0.19); I2=39.1%  

Test for overall effect: Z=2.12(P=0.03)  

   

1.9.4 long term (end point PANSS, low score = best)  

Rosenheck 1993 (H) 122 75.4 (14.9) 113 82.3 (14.5) 100% -6.9[-10.66,-3.14]

Subtotal *** 122   113   100% -6.9[-10.66,-3.14]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.6(P=0)  

Favours clozapine 52.5-5 -2.5 0 Favours other drug

 
 

Analysis 1.10.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 10 Mental state 2. Negative symptoms.

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.10.1 short term (SANS scale, low score = best)  

Buchanan 1994 (H) 38 27 (11.5) 37 28.4 (11.1) 10.57% -1.4[-6.51,3.71]

Hong 1997 (CPZ) 19 33 (13) 19 38 (11) 4.71% -5[-12.66,2.66]

Klieser 1988 (H) 15 9.7 (3.3) 15 13.2 (3.1) 52.65% -3.5[-5.79,-1.21]

Liu 2002 (CPZ) 20 38.5 (6.7) 20 51.4 (5.7) 18.6% -12.9[-16.76,-9.04]

Yang 1997 (CPZ) 17 34.4 (5.8) 15 52.9 (7.1) 13.48% -18.5[-23.03,-13.97]

Subtotal *** 109   106   100% -7.12[-8.78,-5.46]

Heterogeneity: Tau2=0; Chi2=47.58, df=4(P<0.0001); I2=91.59%  

Test for overall effect: Z=8.39(P<0.0001)  
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Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.10.2 long term (PANSS negative symptoms, low score = best)  

Rosenheck 1993 (H) 122 19.1 (23) 113 20 (21.8) 100% -0.9[-6.63,4.83]

Subtotal *** 122   113   100% -0.9[-6.63,4.83]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.76)  

Favours clozapine 105-10 -5 0 Favours other drug

 
 

Analysis 1.11.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 11 Mental state 3: Positive symptoms.

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.11.1 short term (end point SAPS low score = best)  

Wang 2001 (CPZ) 30 65.2 (34) 30 60.8 (31.3) 100% 4.39[-12.15,20.93]

Subtotal *** 30   30   100% 4.39[-12.15,20.93]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

1.11.2 long term (end point PANSS positive symptoms, low score = best)  

Rosenheck 1993 (H) 122 18.2 (4.3) 113 20.4 (4.1) 100% -2.2[-3.27,-1.13]

Subtotal *** 122   113   100% -2.2[-3.27,-1.13]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.01(P<0.0001)  

Test for subgroup differences: Chi2=0.61, df=1 (P=0.44), I2=0%  

Favours clozapine 105-10 -5 0 Favours other drug

 
 

Analysis 1.12.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
OVERALL, Outcome 12 Cognitive functioning: impairment -short term (SKT).

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Klieser 1990 (H) 13/37 28/45 100% 0.56[0.34,0.92]

   

Total (95% CI) 37 45 100% 0.56[0.34,0.92]

Total events: 13 (Clozapine), 28 (Typical drugs)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.27(P=0.02)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug
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Analysis 1.13.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 13 Cognitive functioning: Various scales.

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.13.1 Mini mental state -medium term (MMSE, high score = best)  

Volavka 2002 (H) 24 24.7 (3.7) 25 25.6 (2.6) 100% -0.9[-2.7,0.9]

Subtotal *** 24   25   100% -0.9[-2.7,0.9]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

   

1.13.2 psychomotor speed and attention -short term (DSST, high score = best)  

Lee 1994 (mainly H) 33 8.4 (2.4) 27 7 (2.4) 100% 1.4[0.18,2.62]

Subtotal *** 33   27   100% 1.4[0.18,2.62]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.25(P=0.02)  

   

1.13.3 psychomotor speed and attention -medium term (DSST, high score =
best)

 

Lee 1994 (mainly H) 30 8.8 (2.4) 24 7.5 (2.4) 100% 1.3[0.01,2.59]

Subtotal *** 30   24   100% 1.3[0.01,2.59]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.98(P=0.05)  

   

1.13.4 psychomotor speed and attention -long term (DSST, high score = best)  

Lee 1994 (mainly H) 29 9.2 (2.4) 23 7.1 (2.4) 100% 2.1[0.79,3.41]

Subtotal *** 29   23   100% 2.1[0.79,3.41]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.13(P=0)  

   

1.13.5 verbal working memory -short term (CTT, high score = best)  

Lee 1994 (mainly H) 33 25.3 (9) 27 26.9 (7.6) 100% -1.6[-5.8,2.6]

Subtotal *** 33   27   100% -1.6[-5.8,2.6]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.46)  

   

1.13.6 verbal working memory -medium term (CTT, high score = best)  

Lee 1994 (mainly H) 30 27.7 (9) 24 27.7 (7.6) 100% 0[-4.43,4.43]

Subtotal *** 30   24   100% 0[-4.43,4.43]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.13.7 verbal working memory -long term (CTT, high score = best)  

Lee 1994 (mainly H) 29 27.2 (9) 23 29.5 (7.6) 100% -2.3[-6.81,2.21]

Subtotal *** 29   23   100% -2.3[-6.81,2.21]

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

   

1.13.8 verbal fluency -short term (CIGT, high score = best)  

Lee 1994 (mainly H) 33 47.9 (14.9) 27 44.1 (15.2) 100% 3.8[-3.86,11.46]

Subtotal *** 33   27   100% 3.8[-3.86,11.46]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  
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Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.13.9 verbal fluency -medium term (CIGT, high score = best)  

Lee 1994 (mainly H) 30 48.3 (14.9) 24 45.2 (15.2) 100% 3.1[-4.99,11.19]

Subtotal *** 30   24   100% 3.1[-4.99,11.19]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

   

1.13.10 verbal fluency -long term (CIGT, high score = best)  

Lee 1994 (mainly H) 29 46.8 (14.9) 23 44.9 (15.2) 100% 1.9[-6.35,10.15]

Subtotal *** 29   23   100% 1.9[-6.35,10.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

   

1.13.11 verbal fluency -short term (CWAT, high score = best)  

Lee 1994 (mainly H) 33 39 (13.3) 27 34.6 (13.3) 100% 4.4[-2.36,11.16]

Subtotal *** 33   27   100% 4.4[-2.36,11.16]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.27(P=0.2)  

   

1.13.12 verbal fluency -medium term (CWAT, high score = best)  

Lee 1994 (mainly H) 30 40.9 (13.3) 24 34.4 (13.3) 100% 6.5[-0.64,13.64]

Subtotal *** 30   24   100% 6.5[-0.64,13.64]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.78(P=0.07)  

   

1.13.13 verbal fluency -long term (CWAT, high score = best)  

Lee 1994 (mainly H) 29 39.3 (13.3) 23 33.1 (13.3) 100% 6.2[-1.08,13.48]

Subtotal *** 29   23   100% 6.2[-1.08,13.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.67(P=0.1)  

   

1.13.14 immediate recall memory -short term (VLL-IR, high score = best)  

Lee 1994 (mainly H) 33 8.1 (2.7) 27 8.8 (2.8) 100% -0.7[-2.1,0.7]

Subtotal *** 33   27   100% -0.7[-2.1,0.7]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

   

1.13.15 immediate recall memory -medium term (VLL-IR, high score = best)  

Lee 1994 (mainly H) 30 9.3 (2.7) 24 9.8 (2.8) 100% -0.5[-1.98,0.98]

Subtotal *** 30   24   100% -0.5[-1.98,0.98]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

1.13.16 immediate recall memory -long term (VLL-IR, high score = best)  

Lee 1994 (mainly H) 29 8.7 (2.7) 23 8.5 (2.8) 100% 0.2[-1.31,1.71]

Subtotal *** 29   23   100% 0.2[-1.31,1.71]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.26(P=0.79)  

   

1.13.17 delayed recall memory -short term (VLL-DR, high score = best)  

Lee 1994 (mainly H) 33 7.5 (3.8) 27 8.1 (3.4) 100% -0.6[-2.42,1.22]

Subtotal *** 33   27   100% -0.6[-2.42,1.22]

Heterogeneity: Not applicable  
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Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

Test for overall effect: Z=0.64(P=0.52)  

   

1.13.18 delayed recall memory -medium term (VLL-DR, high score = best)  

Lee 1994 (mainly H) 30 8.1 (3.8) 24 7.9 (3.4) 100% 0.2[-1.72,2.12]

Subtotal *** 30   24   100% 0.2[-1.72,2.12]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.2(P=0.84)  

   

1.13.19 delayed recall memory -long term (VLL-DR, high score = best)  

Lee 1994 (mainly H) 29 7.2 (3.8) 23 7.8 (3.4) 100% -0.6[-2.56,1.36]

Subtotal *** 29   23   100% -0.6[-2.56,1.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.6(P=0.55)  

   

1.13.20 executive functions -short term (WISC-R-Maze, high score = best)  

Lee 1994 (mainly H) 33 9.9 (4) 27 11.5 (3.8) 100% -1.6[-3.58,0.38]

Subtotal *** 33   27   100% -1.6[-3.58,0.38]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.58(P=0.11)  

   

1.13.21 executive functions -medium term (WISC-R-Maze, high score = best)  

Lee 1994 (mainly H) 30 10.6 (4) 24 9.5 (3.8) 100% 1.1[-0.99,3.19]

Subtotal *** 30   24   100% 1.1[-0.99,3.19]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.03(P=0.3)  

   

1.13.22 executive functions -long term (WISC-R-Maze, high score = best)  

Lee 1994 (mainly H) 29 10.1 (4) 23 9.9 (3.8) 100% 0.2[-1.93,2.33]

Subtotal *** 29   23   100% 0.2[-1.93,2.33]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.18(P=0.85)  

Test for subgroup differences: Chi2=33.51, df=1 (P=0.04), I2=37.33%  

Favours clozapine 105-10 -5 0 Favours other drug

 
 

Analysis 1.14.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
OVERALL, Outcome 14 Behaviour: 1. No change/deterioration - short term (NOSIE).

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Gelenberg 1979 (CPZ) 3/7 7/8 64.29% 0.49[0.2,1.2]

Shopsin 1978 (CPZ) 0/13 3/12 35.71% 0.13[0.01,2.33]

   

Total (95% CI) 20 20 100% 0.36[0.15,0.9]

Total events: 3 (Clozapine), 10 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.91, df=1(P=0.34); I2=0%  

Test for overall effect: Z=2.18(P=0.03)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug
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Analysis 1.15.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 15 Adverse e>ects: 1. Blood problems.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.15.1 Blood abnormal  

Buchanan 1994 (H) 1/38 0/37 19.66% 2.92[0.12,69.54]

Chiu 1976 (CPZ) 0/33 0/31   Not estimable

Erlandsen 1977 (H) 0/19 0/21   Not estimable

Fischer-C 1974 (CPZ) 0/69 0/72   Not estimable

Gelenberg 1979 (CPZ) 0/7 0/8   Not estimable

Guirguis 1977 (CPZ) 0/22 0/28   Not estimable

Hong 1997 (CPZ) 1/21 0/19 20.33% 2.73[0.12,63.19]

Howanitz 1996 (CPZ) 2/24 0/18 22.05% 3.8[0.19,74.6]

Kane 1988 (CPZ) 0/126 0/142   Not estimable

Kumra 1994 (H) 4/10 0/11 18.56% 9.82[0.59,162.24]

Leon 1974 (CPZ) 0/25 0/25   Not estimable

Ou 1999 (CPZ) 8/100 0/100 19.4% 17[0.99,290.62]

Shopsin 1978 (CPZ) 0/13 0/12   Not estimable

Subtotal (95% CI) 507 524 100% 7.09[1.96,25.62]

Total events: 16 (Clozapine), 0 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=1.24, df=4(P=0.87); I2=0%  

Test for overall effect: Z=2.99(P=0)  

   

1.15.2 Blood problems - long term  

Rosenheck 1993 (H) 15/205 11/218 89.27% 1.45[0.68,3.08]

Tamminga 1994 (H) 1/25 1/14 10.73% 0.56[0.04,8.28]

Subtotal (95% CI) 230 232 100% 1.35[0.66,2.79]

Total events: 16 (Clozapine), 12 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.44, df=1(P=0.5); I2=0%  

Test for overall effect: Z=0.82(P=0.41)  

   

1.15.3 Abnormal ESR  

Dong 1999 (CPZ) 23/32 2/30 100% 10.78[2.78,41.85]

Subtotal (95% CI) 32 30 100% 10.78[2.78,41.85]

Total events: 23 (Clozapine), 2 (Typical drugs)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.44(P=0)  

   

1.15.4 White blood cell count increase  

Dong 1999 (CPZ) 17/32 1/30 67.37% 15.94[2.26,112.5]

Li 2003 (Lox) 3/30 0/30 32.63% 7[0.38,129.93]

Subtotal (95% CI) 62 60 100% 13.02[2.59,65.51]

Total events: 20 (Clozapine), 1 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.21, df=1(P=0.64); I2=0%  

Test for overall effect: Z=3.11(P=0)  
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Analysis 1.16.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 16 Adverse e>ects: 2. Drowsiness.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 20/38 13/37 4.03% 1.5[0.88,2.55]

Chiu 1976 (CPZ) 9/33 5/31 1.58% 1.69[0.64,4.49]

Ciurezu 1976 (H) 1/20 0/20 0.15% 3[0.13,69.52]

Claghorn 1983 (CPZ) 16/75 14/76 4.25% 1.16[0.61,2.2]

Erlandsen 1977 (H) 2/19 0/21 0.15% 5.5[0.28,107.78]

Fischer-C 1974 (CPZ) 55/69 45/72 13.47% 1.28[1.03,1.58]

Gerlach 1975 (H) 2/4 0/4 0.15% 5[0.31,79.94]

Guirguis 1977 (CPZ) 8/16 8/19 2.24% 1.19[0.58,2.44]

Hong 1997 (CPZ) 5/21 4/19 1.28% 1.13[0.35,3.6]

Howanitz 1996 (CPZ) 3/24 6/18 2.1% 0.38[0.11,1.3]

Itoh 1974 (H) 19/47 12/44 3.79% 1.48[0.82,2.69]

Kane 1988 (CPZ) 26/126 18/142 5.18% 1.63[0.94,2.82]

Kumra 1994 (H) 9/10 3/11 0.87% 3.3[1.23,8.85]

Leon 1974 (CPZ) 16/25 15/25 4.59% 1.07[0.69,1.65]

Rosenheck 1993 (H) 187/205 177/218 52.49% 1.12[1.04,1.21]

Singer 1974 (CPZ) 14/19 12/19 3.67% 1.17[0.75,1.8]

   

Total (95% CI) 751 776 100% 1.23[1.13,1.34]

Total events: 392 (Clozapine), 332 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=17.77, df=15(P=0.27); I2=15.6%  

Test for overall effect: Z=4.71(P<0.0001)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.17.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 17 Adverse e>ects: 3. Low blood pressure /dizziness.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 19/38 7/37 3.5% 2.64[1.26,5.53]

Claghorn 1983 (CPZ) 0/75 1/76 0.74% 0.34[0.01,8.16]

Fischer-C 1974 (CPZ) 8/69 3/72 1.45% 2.78[0.77,10.06]

Guirguis 1977 (CPZ) 3/16 5/19 2.26% 0.71[0.2,2.53]

Hong 1997 (CPZ) 1/21 0/19 0.26% 2.73[0.12,63.19]

Howanitz 1996 (CPZ) 3/24 4/18 2.26% 0.56[0.14,2.21]

Itoh 1974 (H) 12/47 5/44 2.55% 2.25[0.86,5.86]

Kane 1988 (CPZ) 16/126 54/142 25.08% 0.33[0.2,0.55]

Leon 1974 (CPZ) 4/25 0/25 0.25% 9[0.51,158.85]

Li 2003 (Lox) 0/30 2/30 1.23% 0.2[0.01,4]

Rosenheck 1993 (H) 151/205 124/218 59.36% 1.29[1.12,1.49]

Shopsin 1978 (CPZ) 1/13 0/12 0.26% 2.79[0.12,62.48]

Singer 1974 (CPZ) 2/19 1/19 0.49% 2[0.2,20.24]

Tamminga 1994 (H) 1/25 0/14 0.31% 1.73[0.08,39.86]

   

Total (95% CI) 733 745 100% 1.13[0.98,1.29]

Total events: 221 (Clozapine), 206 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=41.34, df=13(P<0.0001); I2=68.55%  

Test for overall effect: Z=1.72(P=0.09)  
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Analysis 1.18.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 18 Adverse e>ects: 4. Salivation.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.18.1 too much  

Buchanan 1994 (H) 31/38 7/37 4.41% 4.31[2.18,8.55]

Chiu 1976 (CPZ) 4/22 0/14 0.38% 5.87[0.34,101.31]

Claghorn 1983 (CPZ) 30/75 8/76 4.94% 3.8[1.87,7.74]

Erlandsen 1977 (H) 2/19 0/21 0.3% 5.5[0.28,107.78]

Fischer-C 1974 (CPZ) 13/49 10/51 6.09% 1.35[0.66,2.79]

Gelenberg 1979 (CPZ) 2/7 1/8 0.58% 2.29[0.26,20.13]

Guirguis 1977 (CPZ) 2/16 1/19 0.57% 2.38[0.24,23.84]

Hong 1997 (CPZ) 6/21 1/19 0.65% 5.43[0.72,41.09]

Howanitz 1996 (CPZ) 6/24 8/18 5.68% 0.56[0.24,1.33]

Kane 1988 (CPZ) 17/126 2/142 1.17% 9.58[2.26,40.65]

Kumra 1994 (H) 7/10 2/11 1.18% 3.85[1.03,14.38]

Leon 1974 (CPZ) 16/25 0/25 0.31% 33[2.09,521.64]

Li 2003 (Lox) 5/30 1/30 0.62% 5[0.62,40.28]

Rosenheck 1993 (H) 175/205 112/218 67.49% 1.66[1.44,1.91]

Shopsin 1978 (CPZ) 11/13 1/12 0.65% 10.15[1.53,67.26]

Singer 1974 (CPZ) 5/19 2/19 1.24% 2.5[0.55,11.33]

Xu 1985 (CPZ) 24/30 6/30 3.73% 4[1.91,8.36]

Subtotal (95% CI) 729 750 100% 2.25[1.96,2.58]

Total events: 356 (Clozapine), 162 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=50.15, df=16(P<0.0001); I2=68.09%  

Test for overall effect: Z=11.53(P<0.0001)  

   

1.18.2 too little  

Buchanan 1994 (H) 7/38 23/37 20.45% 0.3[0.15,0.61]

Chiu 1976 (CPZ) 0/22 7/14 7.97% 0.04[0,0.71]

Claghorn 1983 (CPZ) 5/75 12/76 10.46% 0.42[0.16,1.14]

Fischer-C 1974 (CPZ) 11/49 20/51 17.2% 0.57[0.31,1.07]

Hong 1997 (CPZ) 2/21 7/19 6.45% 0.26[0.06,1.1]

Itoh 1974 (H) 6/47 11/44 9.97% 0.51[0.21,1.26]

Kane 1988 (CPZ) 6/126 28/142 23.11% 0.24[0.1,0.56]

Li 2003 (Lox) 3/30 2/30 1.76% 1.5[0.27,8.34]

Singer 1974 (CPZ) 3/19 3/19 2.63% 1[0.23,4.34]

Subtotal (95% CI) 427 432 100% 0.38[0.28,0.52]

Total events: 43 (Clozapine), 113 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=10.35, df=8(P=0.24); I2=22.74%  

Test for overall effect: Z=5.96(P<0.0001)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.19.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 19 Adverse e>ects: 5a. Weight gain.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Chiu 1976 (CPZ) 4/33 7/31 6.28% 0.54[0.17,1.66]
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Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Hong 1997 (CPZ) 4/21 8/19 7.31% 0.45[0.16,1.26]

Howanitz 1996 (CPZ) 5/24 3/18 2.98% 1.25[0.34,4.56]

Kumra 1994 (H) 7/10 4/11 3.31% 1.93[0.8,4.64]

Rosenheck 1993 (H) 124/205 95/218 80.11% 1.39[1.15,1.67]

   

Total (95% CI) 293 297 100% 1.28[1.07,1.53]

Total events: 144 (Clozapine), 117 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=7.77, df=4(P=0.1); I2=48.52%  

Test for overall effect: Z=2.74(P=0.01)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.20.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 20 Adverse e>ects: 5b.Weight gain.

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

Guo-Zhen 2002 (CPZ) 28 62.7 (7) 30 62.9 (4) 100% -0.17[-3.12,2.78]

   

Total *** 28   30   100% -0.17[-3.12,2.78]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.11(P=0.91)  

Favours experimental 105-10 -5 0 Favours control

 
 

Analysis 1.21.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 21 Adverse e>ects: 6. Movement disorder.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 5/21 3/20 0.8% 1.59[0.44,5.79]

Chiu 1976 (CPZ) 4/22 0/14 0.16% 5.87[0.34,101.31]

Claghorn 1983 (CPZ) 9/75 19/76 4.94% 0.48[0.23,0.99]

Erlandsen 1977 (H) 0/19 8/21 2.12% 0.06[0,1.05]

Fischer-C 1974 (CPZ) 17/49 22/51 5.64% 0.8[0.49,1.32]

Gelenberg 1979 (CPZ) 0/7 4/8 1.11% 0.13[0.01,1.98]

Gerlach 1975 (H) 3/4 4/4 1.18% 0.78[0.41,1.48]

Guirguis 1977 (CPZ) 1/16 1/19 0.24% 1.19[0.08,17.51]

Hong 1997 (CPZ) 1/21 7/19 1.92% 0.13[0.02,0.96]

Howanitz 1996 (CPZ) 4/24 4/18 1.2% 0.75[0.22,2.6]

Itoh 1974 (H) 28/47 28/41 7.82% 0.87[0.64,1.19]

Klieser 1990 (H) 0/37 25/45 6.04% 0.02[0,0.38]

Kumra 1994 (H) 0/10 1/11 0.38% 0.36[0.02,8.03]

Leon 1974 (CPZ) 9/25 17/25 4.45% 0.53[0.29,0.95]

Li 2003 (Lox) 1/30 7/30 1.83% 0.14[0.02,1.09]

Ou 1999 (CPZ) 11/100 73/100 19.1% 0.15[0.09,0.27]

Rosenheck 1993 (H) 114/205 150/218 38.03% 0.81[0.69,0.94]

Shopsin 1978 (CPZ) 0/13 5/12 1.49% 0.08[0.01,1.38]

Singer 1974 (CPZ) 7/19 6/19 1.57% 1.17[0.48,2.83]

Favours clozapine 20.5 1.50.7 1 Favours other drug

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

148



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

   

Total (95% CI) 744 751 100% 0.57[0.5,0.65]

Total events: 214 (Clozapine), 384 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=73.63, df=18(P<0.0001); I2=75.55%  

Test for overall effect: Z=8.78(P<0.0001)  

Favours clozapine 20.5 1.50.7 1 Favours other drug

 
 

Analysis 1.22.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 22 Adverse e>ects: 7. Fits.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 1/38 0/37 2.99% 2.92[0.12,69.54]

Claghorn 1983 (CPZ) 0/75 1/76 8.8% 0.34[0.01,8.16]

Essock 1996 (H/CPZ/Flu) 14/136 3/89 21.42% 3.05[0.9,10.32]

Fischer-C 1974 (CPZ) 0/69 1/72 8.68% 0.35[0.01,8.39]

Hong 1997 (CPZ) 0/21 0/19   Not estimable

Howanitz 1996 (CPZ) 0/24 0/18   Not estimable

Kumra 1994 (H) 1/10 0/11 2.83% 3.27[0.15,72.23]

Rosenheck 1993 (H) 9/205 9/218 51.53% 1.06[0.43,2.63]

Tamminga 1994 (H) 1/25 0/14 3.75% 1.73[0.08,39.86]

   

Total (95% CI) 603 554 100% 1.51[0.82,2.78]

Total events: 26 (Clozapine), 14 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=3.94, df=6(P=0.68); I2=0%  

Test for overall effect: Z=1.31(P=0.19)  

Favours clozapine 1000.01 100.1 1 Favours other drug

 
 

Analysis 1.23.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 23 Adverse e>ects: 8. High temperature.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 1/38 2/37 2.38% 0.49[0.05,5.14]

Claghorn 1983 (CPZ) 1/75 0/76 0.58% 3.04[0.13,73.45]

Fischer-C 1974 (CPZ) 12/23 5/25 5.62% 2.61[1.09,6.27]

Gelenberg 1979 (CPZ) 2/7 0/8 0.55% 5.63[0.31,100.52]

Guirguis 1977 (CPZ) 4/16 0/19 0.54% 10.59[0.61,182.92]

Howanitz 1996 (CPZ) 0/24 0/18   Not estimable

Itoh 1974 (H) 21/46 11/44 13.19% 1.83[1,3.33]

Kane 1988 (CPZ) 16/126 6/142 6.62% 3.01[1.21,7.44]

Rosenheck 1993 (H) 72/205 62/218 70.51% 1.23[0.93,1.64]

   

Total (95% CI) 560 587 100% 1.57[1.25,1.98]

Total events: 129 (Clozapine), 86 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=9.92, df=7(P=0.19); I2=29.41%  

Test for overall effect: Z=3.86(P=0)  
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Analysis 1.24.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 24 Adverse e>ects: 9. OGTT.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

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

Liu 2004 (CPZ) 30 5 (0.8) 30 4.7 (1) 100% 0.3[-0.16,0.76]

   

Total *** 30   30   100% 0.3[-0.16,0.76]

Heterogeneity: Not applicable  

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

Favours experimental 0.50.25-0.5 -0.25 0 Favours control

 
 

Analysis 1.25.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
OVERALL, Outcome 25 Adverse e>ects: 10. Fasting blood sugar (high score = worse).

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

1.25.1 Baseline  

Yang 2004 a (CPZ) 79 5 (0.8) 81 5 (1) 100% 0[-0.28,0.28]

Subtotal *** 79   81   100% 0[-0.28,0.28]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.25.2 Short-term, 12 weeks  

Yang 2004 a (CPZ) 79 5 (1.6) 70 5 (1.2) 100% 0[-0.45,0.45]

Subtotal *** 79   70   100% 0[-0.45,0.45]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.25.3 long-term, 26 weeks  

Yang 2004 a (CPZ) 44 6 (1.6) 43 5 (1.2) 100% 1[0.41,1.59]

Subtotal *** 44   43   100% 1[0.41,1.59]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.3(P=0)  

   

1.25.4 Long-term, 52 weeks  

Yang 2004 a (CPZ) 53 5 (2) 41 5 (2) 100% 0[-0.82,0.82]

Subtotal *** 53   41   100% 0[-0.82,0.82]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=9.5, df=1 (P=0.02), I2=68.42%  

Favours treatment 10.5-1 -0.5 0 Favours control
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Analysis 1.26.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
OVERALL, Outcome 26 Adverse e>ects: 11. Blood suger (high score = worse).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

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

Guo-Zhen 2002 (CPZ) 28 6.1 (0.9) 30 5 (0.8) 100% 1.08[0.66,1.5]

   

Total *** 28   30   100% 1.08[0.66,1.5]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.05(P<0.0001)  

Favours experimental 21-2 -1 0 Favours control

 
 

Analysis 1.27.   Comparison 1 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- OVERALL, Outcome 27 Adverse e>ects: 12. Cardiovacular.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

1.27.1 tachycardia  

Li 2003 (Lox) 5/30 1/30 33.33% 5[0.62,40.28]

Subtotal (95% CI) 30 30 33.33% 5[0.62,40.28]

Total events: 5 (Clozapine), 1 (Typical drugs)  

Heterogeneity: Not applicable  

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

   

1.27.2 abnormal ECG  

Li 2003 (Lox) 3/30 2/30 66.67% 1.5[0.27,8.34]

Subtotal (95% CI) 30 30 66.67% 1.5[0.27,8.34]

Total events: 3 (Clozapine), 2 (Typical drugs)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.46(P=0.64)  

   

Total (95% CI) 60 60 100% 2.67[0.74,9.61]

Total events: 8 (Clozapine), 3 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.78, df=1(P=0.38); I2=0%  

Test for overall effect: Z=1.5(P=0.13)  

Test for subgroup differences: Not applicable  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.28.   Comparison 1 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - OVERALL, Outcome 28 Adverse e>ects: 13. TESS.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

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

Zhang 2007 (Lox) 25 4.8 (1.7) 25 5.7 (2) 100% -0.9[-1.93,0.13]

   

Total *** 25   25   100% -0.9[-1.93,0.13]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.71(P=0.09)  

Favours experimental 10.5-1 -0.5 0 Favours control
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Comparison 2.   CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT RESISTANT SCHIZOPHRENIA

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Death 4 939 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.13, 3.12]

2 Relapse 5   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 short term 4 396 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.61, 1.78]

2.2 long term 1 423 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.10, 0.30]

3 Global impression: 1. Not
clinically improved

6   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 short term 4 370 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.64, 0.79]

3.2 long term 2 648 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.76, 0.91]

4 Global impression: 2. Not
ready for discharge - long term

2 648 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.62, 1.08]

5 Hospitalisation: 1. Not dis-
charged or readmitted with-
in 1 year after discharge (long
term)

2 648 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.85, 1.04]

6 Leaving the study early 7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 short term 5 436 Risk Ratio (M-H, Fixed, 95% CI) 1.19 [0.73, 1.94]

6.2 long term 2 648 Risk Ratio (M-H, Fixed, 95% CI) 0.57 [0.49, 0.66]

7 Participant dissatisfaction -
long term

1 423 Risk Ratio (M-H, Fixed, 95% CI) 0.45 [0.25, 0.82]

8 Mental state: 1. Various
scales

7   Mean Difference (IV, Fixed, 95% CI) Subtotals only

8.1 short term (end point
BPRS, low score = best)

5 429 Mean Difference (IV, Fixed, 95% CI) -7.83 [-10.01, -5.64]

8.2 long term (end point
PANSS, low score = best)

1 235 Mean Difference (IV, Fixed, 95% CI) -6.90 [-10.66, -3.14]

8.3 medium term, end point
(PANSS-total, low score = best)

1 77 Mean Difference (IV, Fixed, 95% CI) 2.20 [-5.05, 9.45]

8.4 medium term, end point
(PANSS-negative symptoms,
low score = best)

1 77 Mean Difference (IV, Fixed, 95% CI) 0.90 [-1.46, 3.26]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

8.5 medium term, end point
(PANSS-positive symptoms,
low score = best)

1 77 Mean Difference (IV, Fixed, 95% CI) 0.60 [-2.44, 3.64]

9 Mental state: 2. Negative
symptoms - short term (low
score = best)

4 164 Std. Mean Difference (IV, Fixed, 95% CI) -0.44 [-0.75, -0.13]

10 Adverse effects 1. Blood
problems

5 827 Risk Ratio (M-H, Fixed, 95% CI) 1.90 [0.97, 3.71]

11 Adverse effects 2. Drowsi-
ness

5 827 Risk Ratio (M-H, Fixed, 95% CI) 1.22 [1.11, 1.34]

12 Adverse effects 3. Low
blood pressure /dizziness

4 806 Risk Ratio (M-H, Fixed, 95% CI) 1.08 [0.94, 1.24]

13 Adverse effects 4. Salivation 5   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

13.1 too much 5 827 Risk Ratio (M-H, Fixed, 95% CI) 2.01 [1.74, 2.32]

13.2 too little 3 383 Risk Ratio (M-H, Fixed, 95% CI) 0.27 [0.16, 0.45]

14 Adverse effects 5. Weight
gain

3 484 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [1.11, 1.59]

15 Adverse effects 6. Move-
ment disorder

4 521 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.67, 0.90]

16 Adverse effects 7. High tem-
perature

3 766 Risk Ratio (M-H, Fixed, 95% CI) 1.36 [1.04, 1.77]

17 Adverse effects 8. Fits 5 784 Risk Ratio (M-H, Fixed, 95% CI) 1.75 [0.90, 3.43]

 
 

Analysis 2.1.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 1 Death.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Essock 1996 (H/CPZ/Flu) 3/138 3/89 100% 0.64[0.13,3.12]

Kane 1988 (CPZ) 0/126 0/142   Not estimable

Kumra 1994 (H) 0/10 0/11   Not estimable

Rosenheck 1993 (H) 0/205 0/218   Not estimable

   

Total (95% CI) 479 460 100% 0.64[0.13,3.12]

Total events: 3 (Clozapine), 3 (Typical drugs)  

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

Test for overall effect: Z=0.54(P=0.59)  

  100.1 50.2 20.5 1  

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

153



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Analysis 2.2.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 2 Relapse.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

2.2.1 short term  

Buchanan 1994 (H) 6/38 3/37 13.27% 1.95[0.53,7.22]

Kane 1988 (CPZ) 15/126 19/142 78% 0.89[0.47,1.68]

Klieser 1988 (H) 2/16 2/16 8.73% 1[0.16,6.25]

Kumra 1994 (H) 0/10 0/11   Not estimable

Subtotal (95% CI) 190 206 100% 1.04[0.61,1.78]

Total events: 23 (Clozapine), 24 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=1.12, df=2(P=0.57); I2=0%  

Test for overall effect: Z=0.14(P=0.89)  

   

2.2.2 long term  

Rosenheck 1993 (H) 13/205 80/218 100% 0.17[0.1,0.3]

Subtotal (95% CI) 205 218 100% 0.17[0.1,0.3]

Total events: 13 (Clozapine), 80 (Typical drugs)  

Heterogeneity: Not applicable  

Test for overall effect: Z=6.21(P<0.0001)  

  100.1 50.2 20.5 1  

 
 

Analysis 2.3.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 3 Global impression: 1. Not clinically improved.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

2.3.1 short term  

Buchanan 1994 (H) 12/21 19/20 11.28% 0.6[0.41,0.88]

Hong 1997 (CPZ) 15/21 19/19 11.84% 0.72[0.55,0.96]

Kane 1988 (CPZ) 88/126 137/142 74.67% 0.72[0.64,0.82]

Kumra 1994 (H) 3/10 4/11 2.21% 0.83[0.24,2.82]

Subtotal (95% CI) 178 192 100% 0.71[0.64,0.79]

Total events: 118 (Clozapine), 179 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.88, df=3(P=0.83); I2=0%  

Test for overall effect: Z=6.19(P<0.0001)  

   

2.3.2 long term  

Essock 1996 (H/CPZ/Flu) 80/136 74/89 33.53% 0.71[0.6,0.84]

Rosenheck 1993 (H) 154/205 183/218 66.47% 0.89[0.81,0.99]

Subtotal (95% CI) 341 307 100% 0.83[0.76,0.91]

Total events: 234 (Clozapine), 257 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=5.67, df=1(P=0.02); I2=82.36%  

Test for overall effect: Z=4.22(P<0.0001)  

  20.5 1.50.7 1  
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Analysis 2.4.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 4 Global impression: 2. Not ready for discharge - long term.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Essock 1996 (H/CPZ/Flu) 60/136 41/89 68.06% 0.96[0.71,1.28]

Rosenheck 1993 (H) 12/205 24/218 31.94% 0.53[0.27,1.04]

   

Total (95% CI) 341 307 100% 0.82[0.62,1.08]

Total events: 72 (Clozapine), 65 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=2.68, df=1(P=0.1); I2=62.75%  

Test for overall effect: Z=1.4(P=0.16)  

  20.5 1.50.7 1  

 
 

Analysis 2.5.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT RESISTANT SCHIZOPHRENIA,
Outcome 5 Hospitalisation: 1. Not discharged or readmitted within 1 year aUer discharge (long term).

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Essock 1996 (H/CPZ/Flu) 74/136 55/89 28.99% 0.88[0.7,1.1]

Rosenheck 1993 (H) 153/205 168/218 71.01% 0.97[0.87,1.08]

   

Total (95% CI) 341 307 100% 0.94[0.85,1.04]

Total events: 227 (Clozapine), 223 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.59, df=1(P=0.44); I2=0%  

Test for overall effect: Z=1.15(P=0.25)  

  20.5 1.50.7 1  

 
 

Analysis 2.6.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 6 Leaving the study early.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

2.6.1 short term  

Buchanan 1994 (H) 8/38 3/37 11.71% 2.6[0.75,9.04]

Hong 1997 (CPZ) 2/21 2/19 8.09% 0.9[0.14,5.81]

Kane 1988 (CPZ) 15/126 19/142 68.83% 0.89[0.47,1.68]

Klieser 1988 (H) 2/16 2/16 7.7% 1[0.16,6.25]

Kumra 1994 (H) 3/10 1/11 3.67% 3.3[0.41,26.81]

Subtotal (95% CI) 211 225 100% 1.19[0.73,1.94]

Total events: 30 (Clozapine), 27 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=3.34, df=4(P=0.5); I2=0%  

Test for overall effect: Z=0.69(P=0.49)  

   

2.6.2 long term  

Essock 1996 (H/CPZ/Flu) 46/136 58/89 31.54% 0.52[0.39,0.69]

Rosenheck 1993 (H) 88/205 157/218 68.46% 0.6[0.5,0.71]

Subtotal (95% CI) 341 307 100% 0.57[0.49,0.66]

Total events: 134 (Clozapine), 215 (Typical drugs)  

  50.2 20.5 1  
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Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Heterogeneity: Tau2=0; Chi2=0.67, df=1(P=0.41); I2=0%  

Test for overall effect: Z=7.29(P<0.0001)  

  50.2 20.5 1  

 
 

Analysis 2.7.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 7 Participant dissatisfaction - long term.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Rosenheck 1993 (H) 14/205 33/218 100% 0.45[0.25,0.82]

   

Total (95% CI) 205 218 100% 0.45[0.25,0.82]

Total events: 14 (Clozapine), 33 (Typical drugs)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.62(P=0.01)  

  100.1 50.2 20.5 1  

 
 

Analysis 2.8.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 8 Mental state: 1. Various scales.

Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

2.8.1 short term (end point BPRS, low score = best)  

Buchanan 1994 (H) 38 35.6 (10.6) 37 37 (9.4) 23.3% -1.4[-5.93,3.13]

Hong 1997 (CPZ) 19 45 (12) 19 52 (10) 9.7% -7[-14.02,0.02]

Kane 1988 (CPZ) 126 45.1 (13) 139 55.7 (12) 52.38% -10.57[-13.59,-7.55]

Klieser 1988 (H) 15 36 (6) 15 44 (11) 11.9% -8[-14.34,-1.66]

Kumra 1994 (H) 10 52.5 (12.6) 11 64.7 (18.1) 2.73% -12.2[-25.44,1.04]

Subtotal *** 208   221   100% -7.83[-10.01,-5.64]

Heterogeneity: Tau2=0; Chi2=11.37, df=4(P=0.02); I2=64.81%  

Test for overall effect: Z=7.01(P<0.0001)  

   

2.8.2 long term (end point PANSS, low score = best)  

Rosenheck 1993 (H) 122 75.4 (14.9) 113 82.3 (14.5) 100% -6.9[-10.66,-3.14]

Subtotal *** 122   113   100% -6.9[-10.66,-3.14]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.6(P=0)  

   

2.8.3 medium term, end point (PANSS-total, low score = best)  

Volavka 2002 (H) 40 90.9 (15.8) 37 88.7 (16.6) 100% 2.2[-5.05,9.45]

Subtotal *** 40   37   100% 2.2[-5.05,9.45]

Heterogeneity: Not applicable  

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

   

2.8.4 medium term, end point (PANSS-negative symptoms, low score = best)  

Volavka 2002 (H) 40 23.5 (4.9) 37 22.6 (5.6) 100% 0.9[-1.46,3.26]

Subtotal *** 40   37   100% 0.9[-1.46,3.26]

  2010-20 -10 0  
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Study or subgroup Clozapine Typical drugs Mean Difference Weight Mean Difference

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

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

Test for overall effect: Z=0.75(P=0.45)  

   

2.8.5 medium term, end point (PANSS-positive symptoms, low score = best)  

Volavka 2002 (H) 40 23.4 (7.1) 37 22.8 (6.5) 100% 0.6[-2.44,3.64]

Subtotal *** 40   37   100% 0.6[-2.44,3.64]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

Test for subgroup differences: Chi2=40.65, df=1 (P<0.0001), I2=90.16%  

  2010-20 -10 0  

 
 

Analysis 2.9.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT RESISTANT
SCHIZOPHRENIA, Outcome 9 Mental state: 2. Negative symptoms - short term (low score = best).

Study or subgroup Clozapine Typical drugs Std. Mean Difference Weight Std. Mean Difference

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

Buchanan 1994 (H) 38 27 (11.5) 37 28.4 (11.1) 47.87% -0.12[-0.58,0.33]

Hong 1997 (CPZ) 19 33 (13) 19 38 (11) 23.76% -0.41[-1.05,0.24]

Klieser 1988 (H) 15 9.7 (3.3) 15 13.2 (3.1) 16.5% -1.06[-1.84,-0.29]

Kumra 1994 (H) 10 46 (30.3) 11 72.2 (24.7) 11.88% -0.91[-1.82,-0.01]

   

Total *** 82   82   100% -0.44[-0.75,-0.13]

Heterogeneity: Tau2=0; Chi2=5.45, df=3(P=0.14); I2=44.96%  

Test for overall effect: Z=2.75(P=0.01)  

  10.5-1 -0.5 0  

 
 

Analysis 2.10.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 10 Adverse e>ects 1. Blood problems.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 1/38 0/37 4.16% 2.92[0.12,69.54]

Hong 1997 (CPZ) 1/21 0/19 4.3% 2.73[0.12,63.19]

Kane 1988 (CPZ) 0/126 0/142   Not estimable

Kumra 1994 (H) 4/10 0/11 3.93% 9.82[0.59,162.24]

Rosenheck 1993 (H) 15/205 11/218 87.6% 1.45[0.68,3.08]

   

Total (95% CI) 400 427 100% 1.9[0.97,3.71]

Total events: 21 (Clozapine), 11 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=1.93, df=3(P=0.59); I2=0%  

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

  2000.005 100.1 1  
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Analysis 2.11.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 11 Adverse e>ects 2. Drowsiness.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 20/38 13/37 6.31% 1.5[0.88,2.55]

Hong 1997 (CPZ) 5/21 4/19 2.01% 1.13[0.35,3.6]

Kane 1988 (CPZ) 26/126 18/142 8.11% 1.63[0.94,2.82]

Kumra 1994 (H) 9/10 3/11 1.37% 3.3[1.23,8.85]

Rosenheck 1993 (H) 187/205 177/218 82.2% 1.12[1.04,1.21]

   

Total (95% CI) 400 427 100% 1.22[1.11,1.34]

Total events: 247 (Clozapine), 215 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=9.84, df=4(P=0.04); I2=59.33%  

Test for overall effect: Z=4.14(P<0.0001)  

  50.2 20.5 1  

 
 

Analysis 2.12.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 12 Adverse e>ects 3. Low blood pressure /dizziness.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 19/38 7/37 3.97% 2.64[1.26,5.53]

Hong 1997 (CPZ) 1/21 0/19 0.29% 2.73[0.12,63.19]

Kane 1988 (CPZ) 16/126 54/142 28.43% 0.33[0.2,0.55]

Rosenheck 1993 (H) 151/205 124/218 67.3% 1.29[1.12,1.49]

   

Total (95% CI) 390 416 100% 1.08[0.94,1.24]

Total events: 187 (Clozapine), 185 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=33.17, df=3(P<0.0001); I2=90.95%  

Test for overall effect: Z=1.07(P=0.28)  

  20.5 1.50.7 1  

 
 

Analysis 2.13.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 13 Adverse e>ects 4. Salivation.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

2.13.1 too much  

Buchanan 1994 (H) 31/38 7/37 5.89% 4.31[2.18,8.55]

Hong 1997 (CPZ) 6/21 1/19 0.87% 5.43[0.72,41.09]

Kane 1988 (CPZ) 17/126 2/142 1.56% 9.58[2.26,40.65]

Kumra 1994 (H) 7/10 2/11 1.58% 3.85[1.03,14.38]

Rosenheck 1993 (H) 175/205 112/218 90.1% 1.66[1.44,1.91]

Subtotal (95% CI) 400 427 100% 2.01[1.74,2.32]

Total events: 236 (Clozapine), 124 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=18.09, df=4(P=0); I2=77.89%  

Test for overall effect: Z=9.45(P<0.0001)  

   

  100.1 50.2 20.5 1  
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Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

2.13.2 too little  

Buchanan 1994 (H) 7/38 23/37 40.9% 0.3[0.15,0.61]

Hong 1997 (CPZ) 2/21 7/19 12.9% 0.26[0.06,1.1]

Kane 1988 (CPZ) 6/126 28/142 46.2% 0.24[0.1,0.56]

Subtotal (95% CI) 185 198 100% 0.27[0.16,0.45]

Total events: 15 (Clozapine), 58 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=0.14, df=2(P=0.93); I2=0%  

Test for overall effect: Z=5.01(P<0.0001)  

  100.1 50.2 20.5 1  

 
 

Analysis 2.14.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 14 Adverse e>ects 5. Weight gain.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Hong 1997 (CPZ) 4/21 8/19 8.05% 0.45[0.16,1.26]

Kumra 1994 (H) 7/10 4/11 3.65% 1.93[0.8,4.64]

Rosenheck 1993 (H) 124/205 95/218 88.29% 1.39[1.15,1.67]

   

Total (95% CI) 236 248 100% 1.33[1.11,1.59]

Total events: 135 (Clozapine), 107 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=5.1, df=2(P=0.08); I2=60.79%  

Test for overall effect: Z=3.13(P=0)  

  20.5 1.50.7 1  

 
 

Analysis 2.15.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 15 Adverse e>ects 6. Movement disorder.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 5/21 3/20 1.94% 1.59[0.44,5.79]

Hong 1997 (CPZ) 1/21 7/19 4.63% 0.13[0.02,0.96]

Kumra 1994 (H) 0/10 1/11 0.9% 0.36[0.02,8.03]

Rosenheck 1993 (H) 114/205 150/214 92.53% 0.79[0.68,0.92]

   

Total (95% CI) 257 264 100% 0.77[0.67,0.9]

Total events: 120 (Clozapine), 161 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=4.59, df=3(P=0.2); I2=34.61%  

Test for overall effect: Z=3.31(P=0)  

  20.5 1.50.7 1  

 
 

Clozapine versus typical neuroleptic medication for schizophrenia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

159



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 2.16.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - TREATMENT
RESISTANT SCHIZOPHRENIA, Outcome 16 Adverse e>ects 7. High temperature.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 1/38 2/37 2.99% 0.49[0.05,5.14]

Kane 1988 (CPZ) 16/126 6/142 8.33% 3.01[1.21,7.44]

Rosenheck 1993 (H) 72/205 62/218 88.68% 1.23[0.93,1.64]

   

Total (95% CI) 369 397 100% 1.36[1.04,1.77]

Total events: 89 (Clozapine), 70 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=4.12, df=2(P=0.13); I2=51.42%  

Test for overall effect: Z=2.27(P=0.02)  

  20.5 1.50.7 1  

 
 

Analysis 2.17.   Comparison 2 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
TREATMENT RESISTANT SCHIZOPHRENIA, Outcome 17 Adverse e>ects 8. Fits.

Study or subgroup Clozapine Typical drugs Risk Ratio Weight Risk Ratio

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

Buchanan 1994 (H) 1/38 0/37 3.8% 2.92[0.12,69.54]

Essock 1996 (H/CPZ/Flu) 14/136 3/89 27.2% 3.05[0.9,10.32]

Hong 1997 (CPZ) 0/21 0/19   Not estimable

Kumra 1994 (H) 1/10 0/11 3.59% 3.27[0.15,72.23]

Rosenheck 1993 (H) 9/205 9/218 65.42% 1.06[0.43,2.63]

   

Total (95% CI) 410 374 100% 1.75[0.9,3.43]

Total events: 25 (Clozapine), 12 (Typical drugs)  

Heterogeneity: Tau2=0; Chi2=2.23, df=3(P=0.53); I2=0%  

Test for overall effect: Z=1.64(P=0.1)  

  100.1 50.2 20.5 1  

 
 

Comparison 3.   CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - CHILDREN AND ADOLESCENTS

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Death 1 21 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Relapse 1 21 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Global impression: 1. Not
clinically improved

1 21 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.24, 2.82]

4 Leaving the study early 1 21 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [0.41, 26.81]

5 Mental state: 1. End point
BPRS (low score = best)

1 21 Mean Difference (IV, Fixed, 95% CI) -12.20 [-25.44, 1.04]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

6 Mental state: 2. Negative
symptoms (end point SANS,
low score = best)

1 21 Mean Difference (IV, Fixed, 95% CI) -26.20 [-49.99, -2.41]

7 Adverse effects: 1. Blood
problems

1 21 Risk Ratio (M-H, Fixed, 95% CI) 9.82 [0.59, 162.24]

8 Adverse effects: 2. Drowsi-
ness

1 21 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [1.23, 8.85]

9 Adverse effects: 3. Too much
salivation

1 21 Risk Ratio (M-H, Fixed, 95% CI) 3.85 [1.03, 14.38]

10 Adverse effects: 4. Weight
gain

1 21 Risk Ratio (M-H, Fixed, 95% CI) 1.93 [0.80, 4.64]

11 Adverse effects: 5. Move-
ment disorder

1 21 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.02, 8.03]

12 Adverse effects: 6. Fits 1 21 Risk Ratio (M-H, Fixed, 95% CI) 3.27 [0.15, 72.23]

 
 

Analysis 3.1.   Comparison 3 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - CHILDREN AND ADOLESCENTS, Outcome 1 Death.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 0/10 0/11   Not estimable

   

Total (95% CI) 10 11 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

  100.1 50.2 20.5 1  

 
 

Analysis 3.2.   Comparison 3 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - CHILDREN AND ADOLESCENTS, Outcome 2 Relapse.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 0/10 0/11   Not estimable

   

Total (95% CI) 10 11 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

  100.1 50.2 20.5 1  
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Analysis 3.3.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - CHILDREN
AND ADOLESCENTS, Outcome 3 Global impression: 1. Not clinically improved.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 3/10 4/11 100% 0.83[0.24,2.82]

   

Total (95% CI) 10 11 100% 0.83[0.24,2.82]

Total events: 3 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.76)  

  100.1 50.2 20.5 1  

 
 

Analysis 3.4.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- CHILDREN AND ADOLESCENTS, Outcome 4 Leaving the study early.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 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 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

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

  100.1 50.2 20.5 1  

 
 

Analysis 3.5.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - CHILDREN
AND ADOLESCENTS, Outcome 5 Mental state: 1. End point BPRS (low score = best).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

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

Kumra 1994 (H) 10 52.5 (12.6) 11 64.7 (18.1) 100% -12.2[-25.44,1.04]

   

Total *** 10   11   100% -12.2[-25.44,1.04]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.81(P=0.07)  

  105-10 -5 0  

 
 

Analysis 3.6.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - CHILDREN AND
ADOLESCENTS, Outcome 6 Mental state: 2. Negative symptoms (end point SANS, low score = best).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

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

Kumra 1994 (H) 10 46 (30.3) 11 72.2 (24.7) 100% -26.2[-49.99,-2.41]

   

  10050-100 -50 0  
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference

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

Total *** 10   11   100% -26.2[-49.99,-2.41]

Heterogeneity: Not applicable  

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

  10050-100 -50 0  

 
 

Analysis 3.7.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
CHILDREN AND ADOLESCENTS, Outcome 7 Adverse e>ects: 1. Blood problems.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 4/10 0/11 100% 9.82[0.59,162.24]

   

Total (95% CI) 10 11 100% 9.82[0.59,162.24]

Total events: 4 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.6(P=0.11)  

  10000.001 100.1 1  

 
 

Analysis 3.8.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
CHILDREN AND ADOLESCENTS, Outcome 8 Adverse e>ects: 2. Drowsiness.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 9/10 3/11 100% 3.3[1.23,8.85]

   

Total (95% CI) 10 11 100% 3.3[1.23,8.85]

Total events: 9 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.37(P=0.02)  

  100.1 50.2 20.5 1  

 
 

Analysis 3.9.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
CHILDREN AND ADOLESCENTS, Outcome 9 Adverse e>ects: 3. Too much salivation.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 7/10 2/11 100% 3.85[1.03,14.38]

   

Total (95% CI) 10 11 100% 3.85[1.03,14.38]

Total events: 7 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.01(P=0.04)  

  100.1 50.2 20.5 1  
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Analysis 3.10.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
CHILDREN AND ADOLESCENTS, Outcome 10 Adverse e>ects: 4. Weight gain.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 7/10 4/11 100% 1.93[0.8,4.64]

   

Total (95% CI) 10 11 100% 1.93[0.8,4.64]

Total events: 7 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.46(P=0.15)  

  100.1 50.2 20.5 1  

 
 

Analysis 3.11.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
CHILDREN AND ADOLESCENTS, Outcome 11 Adverse e>ects: 5. Movement disorder.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 0/10 1/11 100% 0.36[0.02,8.03]

   

Total (95% CI) 10 11 100% 0.36[0.02,8.03]

Total events: 0 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

  100.1 50.2 20.5 1  

 
 

Analysis 3.12.   Comparison 3 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- CHILDREN AND ADOLESCENTS, Outcome 12 Adverse e>ects: 6. Fits.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Kumra 1994 (H) 1/10 0/11 100% 3.27[0.15,72.23]

   

Total (95% CI) 10 11 100% 3.27[0.15,72.23]

Total events: 1 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

  100.1 50.2 20.5 1  

 
 

Comparison 4.   CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - ELDERLY PEOPLE

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Death 1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2 Leaving the study early 1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.45 [0.12, 1.64]

3 Adverse effects: 1. Blood
problems

1 42 Risk Ratio (M-H, Fixed, 95% CI) 3.8 [0.19, 74.60]

4 Adverse effects: 2. Drowsi-
ness

1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.38 [0.11, 1.30]

5 Adverse effects: 3. Low blood
pressure /dizziness

1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.14, 2.21]

6 Adverse effects: 4. Too much
salivation

1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.24, 1.33]

7 Adverse effects: 5. Weight
gain

1 42 Risk Ratio (M-H, Fixed, 95% CI) 1.25 [0.34, 4.56]

8 Adverse effects: 6. Movement
disorder

1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.22, 2.60]

9 Adverse effects: 7. Fits 1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Adverse effects 8. High tem-
perature

1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 4.1.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS - ELDERLY PEOPLE, Outcome 1 Death.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 0/24 0/18   Not estimable

   

Total (95% CI) 24 18 Not estimable

Total events: 0 (Clozapine), 0 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.2.   Comparison 4 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - ELDERLY PEOPLE, Outcome 2 Leaving the study early.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 3/24 5/18 100% 0.45[0.12,1.64]

   

Total (95% CI) 24 18 100% 0.45[0.12,1.64]

Total events: 3 (Clozapine), 5 ("Typical" drug)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug
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Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Heterogeneity: Not applicable  

Test for overall effect: Z=1.21(P=0.23)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.3.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- ELDERLY PEOPLE, Outcome 3 Adverse e>ects: 1. Blood problems.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 2/24 0/18 100% 3.8[0.19,74.6]

   

Total (95% CI) 24 18 100% 3.8[0.19,74.6]

Total events: 2 (Clozapine), 0 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.88(P=0.38)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.4.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- ELDERLY PEOPLE, Outcome 4 Adverse e>ects: 2. Drowsiness.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 3/24 6/18 100% 0.38[0.11,1.3]

   

Total (95% CI) 24 18 100% 0.38[0.11,1.3]

Total events: 3 (Clozapine), 6 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.55(P=0.12)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.5.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS -
ELDERLY PEOPLE, Outcome 5 Adverse e>ects: 3. Low blood pressure /dizziness.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 3/24 4/18 100% 0.56[0.14,2.21]

   

Total (95% CI) 24 18 100% 0.56[0.14,2.21]

Total events: 3 (Clozapine), 4 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.41)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug
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Analysis 4.6.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- ELDERLY PEOPLE, Outcome 6 Adverse e>ects: 4. Too much salivation.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 6/24 8/18 100% 0.56[0.24,1.33]

   

Total (95% CI) 24 18 100% 0.56[0.24,1.33]

Total events: 6 (Clozapine), 8 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.3(P=0.19)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.7.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- ELDERLY PEOPLE, Outcome 7 Adverse e>ects: 5. Weight gain.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 5/24 3/18 100% 1.25[0.34,4.56]

   

Total (95% CI) 24 18 100% 1.25[0.34,4.56]

Total events: 5 (Clozapine), 3 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.34(P=0.74)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.8.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- ELDERLY PEOPLE, Outcome 8 Adverse e>ects: 6. Movement disorder.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 4/24 4/18 100% 0.75[0.22,2.6]

   

Total (95% CI) 24 18 100% 0.75[0.22,2.6]

Total events: 4 (Clozapine), 4 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.9.   Comparison 4 CLOZAPINE versus TYPICAL
ANTIPSYCHOTICS - ELDERLY PEOPLE, Outcome 9 Adverse e>ects: 7. Fits.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 0/24 0/18   Not estimable

   

Total (95% CI) 24 18 Not estimable

Favours clozapine 100.1 50.2 20.5 1 Favours other drug
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Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Total events: 0 (Clozapine), 0 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Analysis 4.10.   Comparison 4 CLOZAPINE versus TYPICAL ANTIPSYCHOTICS
- ELDERLY PEOPLE, Outcome 10 Adverse e>ects 8. High temperature.

Study or subgroup Clozapine "Typical" drug Risk Ratio Weight Risk Ratio

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

Howanitz 1996 (CPZ) 0/24 0/18   Not estimable

   

Total (95% CI) 24 18 Not estimable

Total events: 0 (Clozapine), 0 ("Typical" drug)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours clozapine 100.1 50.2 20.5 1 Favours other drug

 
 

Comparison 5.   SENSITIVITY ANALYSIS - CHINESE TRIALS

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Leaving the study early 26   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 short term 21 1533 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.68, 1.03]

1.2 Chinese trials 5 278 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.27, 1.39]

2 Mental state: 1. Overall clinical symp-
toms

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

Subtotals only

2.1 short term (end point BPRS, low score
= best)

10 828 Mean Difference (IV, Fixed, 95%
CI)

-6.32 [-8.06, -4.58]

2.2 Chinese trials 6 317 Mean Difference (IV, Fixed, 95%
CI)

-2.56 [-4.10, -1.01]

 
 

Analysis 5.1.   Comparison 5 SENSITIVITY ANALYSIS - CHINESE TRIALS, Outcome 1 Leaving the study early.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

5.1.1 short term  

Buchanan 1994 (H) 8/38 3/37 2.16% 2.6[0.75,9.04]

Favours treatment 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Chiu 1976 (CPZ) 11/33 17/31 12.47% 0.61[0.34,1.08]

Ciurezu 1976 (H) 1/20 0/20 0.36% 3[0.13,69.52]

Claghorn 1983 (CPZ) 27/75 36/76 25.43% 0.76[0.52,1.12]

Erlandsen 1977 (H) 0/19 0/21   Not estimable

Fischer-C 1974 (CPZ) 6/110 8/113 5.61% 0.77[0.28,2.15]

Gelenberg 1979 (CPZ) 4/7 5/8 3.32% 0.91[0.4,2.11]

Gerlach 1974 (H) 0/10 0/10   Not estimable

Gerlach 1975 (H) 0/4 0/4   Not estimable

Guirguis 1977 (CPZ) 6/22 9/28 5.63% 0.85[0.36,2.02]

Honigfeld 1984 (H) 8/39 15/40 10.53% 0.55[0.26,1.14]

Howanitz 1996 (CPZ) 3/24 5/18 4.06% 0.45[0.12,1.64]

Itoh 1974 (H) 4/47 0/41 0.38% 7.88[0.44,142.02]

Kane 1988 (CPZ) 15/126 18/142 12.04% 0.94[0.49,1.78]

Klieser 1988 (H) 2/16 2/16 1.42% 1[0.16,6.25]

Klieser 1990 (H) 1/18 1/18 0.71% 1[0.07,14.79]

Kumra 1994 (H) 3/10 1/11 0.68% 3.3[0.41,26.81]

Leon 1974 (CPZ) 0/25 0/25   Not estimable

Lieberman 2003 (CPZ) 10/80 9/80 6.4% 1.11[0.48,2.59]

Shopsin 1978 (CPZ) 6/16 11/15 8.08% 0.51[0.25,1.03]

Singer 1974 (CPZ) 1/20 1/20 0.71% 1[0.07,14.9]

Subtotal (95% CI) 759 774 100% 0.84[0.68,1.03]

Total events: 116 (Treatment), 141 (Control)  

Heterogeneity: Tau2=0; Chi2=13.95, df=16(P=0.6); I2=0%  

Test for overall effect: Z=1.66(P=0.1)  

   

5.1.2 Chinese trials  

Hong 1997 (CPZ) 2/21 2/19 15.41% 0.9[0.14,5.81]

Liu 1994 (Thi) 3/20 4/20 29.36% 0.75[0.19,2.93]

Wang 2001 (CPZ) 1/30 4/30 29.36% 0.25[0.03,2.11]

Xu 1985 (CPZ) 0/30 2/30 18.35% 0.2[0.01,4]

Yang 2002 (CPZ) 2/40 1/38 7.53% 1.9[0.18,20.1]

Subtotal (95% CI) 141 137 100% 0.61[0.27,1.39]

Total events: 8 (Treatment), 13 (Control)  

Heterogeneity: Tau2=0; Chi2=2.35, df=4(P=0.67); I2=0%  

Test for overall effect: Z=1.17(P=0.24)  

Favours treatment 50.2 20.5 1 Favours control

 
 

Analysis 5.2.   Comparison 5 SENSITIVITY ANALYSIS - CHINESE
TRIALS, Outcome 2 Mental state: 1. Overall clinical symptoms.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

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

5.2.1 short term (end point BPRS, low score = best)  

Buchanan 1994 (H) 38 35.6 (10.6) 37 37 (9.4) 14.72% -1.4[-5.93,3.13]

Claghorn 1983 (CPZ) 62 35.5 (14.6) 63 40.3 (14.2) 11.79% -4.78[-9.84,0.28]

Honigfeld 1984 (H) 39 47.9 (13.9) 40 61 (18.2) 5.98% -13.08[-20.19,-5.97]

Itoh 1974 (H) 47 37 (10.5) 41 40 (13.5) 11.59% -3[-8.11,2.11]

Kane 1988 (CPZ) 126 45.1 (13) 139 55.7 (12) 33.1% -10.57[-13.59,-7.55]

Klieser 1988 (H) 15 36 (6) 15 44 (11) 7.52% -8[-14.34,-1.66]

Favours treatment 105-10 -5 0 Favours control
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference

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

Klieser 1990 (H) 37 38.4 (17.8) 45 38.4 (16.3) 5.44% 0[-7.45,7.45]

Kumra 1994 (H) 10 52.5 (12.6) 11 64.7 (18.1) 1.72% -12.2[-25.44,1.04]

Potter 1989 (CPZ) 17 28 (12.3) 20 25 (8.9) 6.12% 3[-4.03,10.03]

Shopsin 1978 (CPZ) 14 40.1 (13.7) 12 54.7 (17.5) 2.03% -14.6[-26.81,-2.39]

Subtotal *** 405   423   100% -6.32[-8.06,-4.58]

Heterogeneity: Tau2=0; Chi2=29.88, df=9(P=0); I2=69.88%  

Test for overall effect: Z=7.13(P<0.0001)  

   

5.2.2 Chinese trials  

Fan 1999 (Clopen) 20 27 (5) 21 29 (6) 20.94% -2[-5.37,1.37]

Hong 1997 (CPZ) 19 45 (12) 19 52 (10) 4.83% -7[-14.02,0.02]

Huang 2001 (CPZ) 30 36.3 (5.8) 30 39.3 (5.7) 28.16% -3[-5.91,-0.09]

Liu 1994 (Thi) 17 29.8 (8.1) 16 27.9 (8.6) 7.32% 1.89[-3.82,7.6]

Wang 2001 (CPZ) 30 58.3 (31.6) 30 58 (27.3) 1.07% 0.21[-14.73,15.15]

Xia 2002 (CPZ) 45 20.7 (4.5) 40 23.6 (6.9) 37.67% -2.91[-5.43,-0.39]

Subtotal *** 161   156   100% -2.56[-4.1,-1.01]

Heterogeneity: Tau2=0; Chi2=4.27, df=5(P=0.51); I2=0%  

Test for overall effect: Z=3.25(P=0)  

Test for subgroup differences: Chi2=10.06, df=1 (P=0), I2=90.06%  

Favours treatment 105-10 -5 0 Favours control

 

 

A D D I T I O N A L   T A B L E S
 

Methods Allocation: randomised, clearly described. 
Blinding: double, tested. 
Duration: one year.

Participants Diagnosis: schizophrenia. 
N=400-500.* 
Age: adults. 
Sex: both. 
History: severely ill, no clear response to at least two antipsychotic drugs given continuously in ad-
equate doses for at least 12 weeks.

Interventions 1. Clozapine: dose flexible within recommended limits. N=200. 
2. Typical drug not before given to patient: dose flexible within recommended limits. N=200

Outcomes Death. 
Adverse effects: list, including weight change, hypersalivation, blood dyscrasia. 
Service outcomes: admitted, ready for discharge. 
Social functioning: working, trouble with family, trouble with police. 
Satisfaction with treatment: binary outcome, family, clinician and patient. 
Healthy days. 
Compliance: attending follow up, taking medication, blood testing.

Notes * Powered to be able to identify a difference of ˜20% between groups for primary outcome with ad-
equate degree of certainty.

Table 1.   Suggested design for future study 
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A P P E N D I C E S

Appendix 1. Search strategies for earlier versions of this review

1. Electronic search strategies
1.1 Update of 2008
1.1 Cochrane Schizophrenia Group Trials Register (March 2006)
We searched using the phrase:

[(clozapin* or clozaril* or leponex *) in REFERENCE TI/AB/IN fields and (clozapin* or clozaril* or leponex*) in STUDY Intervention fields]

1.2 Update of 2004
1.2.1 Cochrane Schizophrenia Group Trials Register (August 2003)
We searched using the phrase:

[(clozapin* or clozaril* or leponex *) in REFERENCE TI/AB/IN fields and (clozapin* or clozaril* or leponex*) in STUDY Intervention fields]

1.2.2 LILACS (August 2003)
We searched using the phrase:

[RANDOM$ or ALEATORI$ or CASUAL or ACASO or AZAR or SINGLE-MASKED STUDY/ or DOUBLE-MASKED STUDY/ or PROPHYLATIC
CONTROLLED TRIALS/ or (PLACEBO$ and CONTROL$) or (CLINICAL$ and TRIAL$) or ((DUPLO or DOBLE or SIMPLE or TRIPLO or TRIPLE) and
(CEGO or CIEGO)) or ((DOUBL$ or SINGL$ or TRIPL$ or TREBL$) and (BLIND$ or MASK$)) AND (clozapine or clozaril or leponex)]

1.3 Earliest versions of this review (Essali 1997 b, Wahlbeck 1999 b)
1.3.1 Cochrane Schizophrenia Group Trials Register (July 1999)
We searched using the phrase:

[clozapine or clozaril or leponex or #42=28 ] (#42 is the intervention field of the register and 28 is the code for clozapine)

1.3.2 CENTRAL of The Cochrane Library (1998, Issue 2)
We searched using the phrase:

[clozapi* or leponex or clozaril]

1.3.3 MEDLINE (January 1966 to June 1999)
We searched using the Cochrane Schizophrenia Group's phrase for randomised controlled trials (see Group search strategy) combined
with the phrase:

[and (clozapine or clozaril or leponex)]

1.3.4 EMBASE (January 1980 to July 1998)
We searched using the Cochrane Schizophrenia Group's phrase for randomised controlled trials (see Group search strategy) combined
with the phrase:

[and (clozapine or clozaril or leponex)]

1.3.5 BIOLOGICAL ABSTRACTS (January 1982 to July 1998)
We searched using the Cochrane Schizophrenia Group's phrase for randomised controlled trials combined with the phrase:

[and (clozapine or clozaril or leponex)]

1.3.6 LILACS (January 1982 to July 1997)
We searched using the Cochrane Schizophrenia Group's phrase for randomised controlled trials (see Group search strategy) combined
with the phrase:

[and (clozapine or clozaril or leponex)]

1.3.7 PsycLIT (January 1974 to July 1998)
We searched using the Cochrane Schizophrenia Group's phrase for randomised controlled trials (see Group search strategy) combined
with the phrase:

[and (clozapine or clozaril or leponex)]
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1.3.8 Science Citation Index (1998)
We searched using the 27 included studies that were first identified from the earlier versions of this review (Wahlbeck 1999b). We inspected
reports of articles that had cited these studies in order to identify further trials.

2. Searching other sources
2.1 References
We searched the references of all identified studies for more studies.

2.2 Personal contact
We contacted the first author of each study published since 1980 for information regarding unpublished trials.

2.3 Drug company
We contacted the manufacturer of clozapine (Novartis AG, Switzerland) for additional data.

Appendix 2. Methods of assessing risk of bias in past versions of the review

We assessed the methodological quality of included studies using the criteria described in the Cochrane Handbook (Higgins 2008). These
criteria, which is based on the degree of allocation concealment. Poor concealment has been associated with overestimation of treatment
eHect (Schulz 1995). Category A includes studies in which allocation has been randomised and concealment is explicit. Category B studies
are those which have randomised allocation but in which concealment is not explicit. Category C studies are those in which allocation has
neither been randomised nor concealed. Only trials that are stated to be randomised (categories A or B of the handbook) will be included
in this review. The categories are defined below:

A. Low risk of bias (adequate allocation concealment).
B. Moderate risk of bias (some doubt about the results).
C. High risk of bias (inadequate allocation concealment).

Additionally, we assessed the methodological quality of included trials in this review using the Jadad Scale (Jadad 1996). The Jadad Scale
measures a wider range of factors that impact on the quality of a trial. The scale includes three items:

A. Was the study described as randomised?
B. Was the study described as double-blind?
C. Was there a description of withdrawals and drop outs?

Each item receives one point if the answer is positive. In addition, a point can be deducted if either the randomisation or the blinding/
masking procedures described are inadequate. For this review we used a cut-oH of two points on the Jadad scale to check the assessment
made by the handbook criteria. However, we did not use the Jadad Scale to exclude trials.

When disputes arose as to which category a trial should be allocated, again resolution was attempted by discussion. When this was not
possible we did not enter the data and the trial was added to the list of those awaiting assessment until further information could be
obtained.

F E E D B A C K

Results

Summary

The 'Results' section states there is no significant diHerence in weight gain between clozapine and typical neuroleptics. This is contrary to
the meta-analysis ('Adverse eHects 5. Weight gain') which reveals a significant diHerence.

Reply

The weight gain data from four trials are heterogeneous. Thus we have employed random-eHects statistics to include between-study
variance in the pooled estimate. The pooled estimate and its 95% confidence interval using random-eHects odds ratio is 1.07 (CI 0.37 to
3.10), which is not a significant diHerence. Due to the heterogeneity it would be incorrect to apply the Peto odds ratio (which the author
of the comment appears to have done).

Contributors

Comment received from JM van Bruggen, Amsterdam.
Reply from Kristian Wahlbeck, Helsinki, October 1999

W H A T ' S   N E W
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Date Event Description

16 March 2009 New search has been performed Inclusion of 11 new Chinese studies

 

H I S T O R Y

Protocol first published: Issue 2, 1996
Review first published: Issue 1, 1999

 

Date Event Description

29 July 2008 Amended Converted to new review format.

24 June 2008 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

Adib Essali - initiated the review and participated in literature searches, selected studies and extracted data, wrote report.
N Haj-hasan - selected studies.
Chunbo Li - participated in data extraction.
John Rathbone - selected studies, extracted data and helped writing the report during the 2009 update.

D E C L A R A T I O N S   O F   I N T E R E S T

None known.

S O U R C E S   O F   S U P P O R T

Internal sources

• Al-tal General Hospital, Damascus, Syrian Arab Republic.

• Shanghai Jiaotong University, China.

• Department of Health, England and Wales, UK.

External sources

• No sources of support supplied

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

We have added to the review a primary outcome - "no clinically important change in global state" as defined by the individual studies -
this had not been clearly defined in the first versions of the review.

We have substantially reformatted this review in light of changes to soCware (RevMan 5).

We have analysed outcomes using relative risk (see Methods) - rather than odds ratios.

N O T E S

Cochrane Schizophrenia Group internal peer review complete (see Module).
External peer review complete.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Age Factors;  Antipsychotic Agents  [adverse eHects]  [*therapeutic use];  Clozapine  [adverse eHects]  [*therapeutic use];  Randomized
Controlled Trials as Topic;  Schizophrenia  [*drug therapy]
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MeSH check words

Humans
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