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A B S T R A C T

Background

Pimozide, formulated in the 1960s, continues to be marketed for the care of people with schizophrenia or related psychoses such as

delusional disorder. It has been associated with cardiotoxicity and sudden unexplained death. Electrocardiogram monitoring is now

required before and during use.

Objectives

To review the effects of pimozide for people with schizophrenia or related psychoses in comparison with placebo, no treatment or other

antipsychotic medication.

A secondary objective was to examine the effects of pimozide for people with delusional disorder.

Search methods

We searched the Cochrane Schizophrenia Group’s Register (28 January 2013).

Selection criteria

We sought all relevant randomised clinical trials (RCTs) comparing pimozide with other treatments.

Data collection and analysis

Working independently, we inspected citations, ordered papers and then re-inspected and assessed the quality of the studies and of

extracted data. For homogeneous dichotomous data, we calculated the relative risk (RR), the 95% confidence interval (CI) and mean

differences (MDs) for continuous data. We excluded data if loss to follow-up was greater than 50%. We assessed risk of bias for included

studies and used GRADE to rate the quality of the evidence.

Main results

We included 32 studies in total: Among the five studies that compared pimozide versus placebo, only one study provided data for

global state relapse, for which no difference between groups was noted at medium term (1 RCT n = 20, RR 0.22 CI 0.03 to 1.78,

very low quality of evidence). None of the five studies provided data for no improvement or first-rank symptoms in mental state. Data

for extrapyramidal symptoms demonstrate no difference between groups for Parkinsonism (rigidity) at short term (1 RCT, n = 19, RR

5.50 CI 0.30 to 101.28, very low quality of evidence) or at medium term (1 RCT n = 25, RR 1.33 CI 0.14 to 12.82, very low quality
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of evidence), or for Parkinsonism (tremor) at medium term (1 RCT n = 25, RR 1 CI 0.2 to 4.95, very low quality of evidence). No data

were reported for quality of life at medium term.

Of the 26 studies comparing pimozide versus any antipsychotic, seven studies provided data for global state relapse at medium term,

for which no difference was noted (7 RCTs n = 227, RR 0.82 CI 0.57 to 1.17, moderate quality of evidence). Data from one study

demonstrated no difference in mental state (no improvement) at medium term (1 RCT n = 23, RR 1.09 CI 0.08 to 15.41, very low
quality evidence); another study demonstrated no difference in the presence of first-rank symptoms at medium term (1 RCT n = 44,

RR 0.53 CI 0.25 to 1.11, low quality of evidence). Data for extrapyramidal symptoms demonstrate no difference between groups for

Parkinsonism (rigidity) at short term (6 RCTs n = 186, RR 1.21 CI 0.71 to 2.05,low quality of evidence) or medium term (5 RCTs n

= 219, RR 1.12 CI 0.24 to 5.25,low quality of evidence), or for Parkinsonism (tremor) at medium term (4 RCTs n = 174, RR 1.46 CI

0.68 to 3.11, very low quality of evidence). No data were reported for quality of life at medium term.

In the one study that compared pimozide plus any antipsychotic versus the same antipsychotic, significantly fewer relapses were noted

in the augmented pimozide group at medium term (1 RCT n = 69, RR 0.28 CI 0.15 to 0.50, low quality evidence). No data were

reported for mental state outcomes or for extrapyramidal symptoms (EPS). Data were skewed for quality of life scores, which were not

included in the meta-analysis but were presented separately.

Two studies compared pimozide plus any antipsychotics versus antipsychotic plus placebo; neither study reported data for outcomes of

interest, apart from Parkinsonism at medium term and quality of life using the Specific Level of Functioning scale (SLOF); however,

data were skewed.

Only one study compared pimozide plus any antipsychotic versus antipsychotics plus antipsychotic; no data were reported for global

state and mental state outcomes of interest. Data were provided for Parkinsonism (rigidity and tremor) using the Extrapyramidal

Symptom Rating Scale (ESRS); however, these data were skewed.

Authors’ conclusions

Although shortcomings in the data are evident, enough overall consistency over different outcomes and time scales is present to confirm

that pimozide is a drug with efficacy similar to that of other, more commonly used antipsychotic drugs such as chlorpromazine for

people with schizophrenia. No data support or refute its use for those with delusional disorder.

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

Pimozide for schizophrenia or related psychoses

People with schizophrenia have ‘positive symptoms’ such as hearing voices and seeing things (hallucinations) and fixed strange beliefs

(delusions). People with schizophrenia also have ‘negative symptoms’ such as tiredness, apathy and loss of emotion. Antipsychotic drugs

are the main treatment for the symptoms of schizophrenia and can be grouped into older drugs (first generation or ‘typical’) and newer

drugs (second generation or ‘atypical’). Pimozide is a ‘typical’ antipsychotic drug that was first introduced in the late 1960s and was

given to people with schizophrenia. Pimozide is thought to be effective in treating the positive and negative symptoms of schizophrenia

or similar mental health problems such as delusional disorder, but it produces serious side effects such as muscle stiffness, tremors and

slow body movements. Pimozide may also cause heart problems and has been linked to sudden unexplained death. Monitoring the

heart via electrocardiogram is now required before and during treatment with pimozide. It is well known that people with mental health

problems suffer from physical illnesses such as heart disease and diabetes and can die on average twenty years younger than those in

the general population.

An update search for this review was carried out 28 January 2013; the review now includes 32 studies that assess the effects of pimozide

for people with schizophrenia or similar mental health problems. Pimozide was compared with other antipsychotic drugs, placebo

(‘dummy’ treatment) or no treatment. Results suggest that pimozide is probably just as effective as other commonly used ‘typical’

antipsychotic drugs (for outcomes such as treating mental state, relapse, leaving the study early). No studies included delusional

disorders, so no information is available on this group of people. No evidence was found to support the concern that pimozide causes

heart problems (although this may be result of the fact that the studies were small and short term and the participants did not receive

doses above recommended limits of 20 mg/d). Pimozide may cause less sleepiness than other typical antipsychotic drugs, but it may

cause more tremors and uncontrollable shaking. The claim that pimozide is useful for treating people with negative symptoms also is

not supported and proven. However, the quality of evidence in the main was low or very low quality, studies were small and of short
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duration and were poorly reported. Large-scale, well-conducted and well-reported studies are required to assess the effectiveness of

pimozide in the treatment of schizophrenia and other mental health problems such as delusional disorder.

This plain language summary has been written by a consumer, Benjamin Gray (Service User and Service User Expert, Rethink Mental

Illness).
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

PIMOZIDE versus PLACEBO for schizophrenia or related psychoses

Patient or population: patients with schizophrenia or related psychoses

Settings: Inpatient and outpatient (UK, USA)

Intervention: PIMOZIDE versus PLACEBO

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Placebo PIMOZIDE

Global state: relapse

medium term (3-12

months)

Clinical diagnoses

Follow-up: 1 year

375 per 1000 1 82 per 1000

(11 to 667)

RR 0.22

(0.03 to 1.78)

20

(1 study)

⊕©©©

very low2,3

Mental state: no im-

provement medium term

(3-12 months) not re-

ported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Mental state: spe-

cific symptoms first-

rank symptoms medium

term (3-12 months) not

reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Adverse effects: ex-

trapyramidal adverse

effects: Parkinsonism

(rigidity) short term (<3

months)

Clinical diagnoses

0 per 10004 0 per 1000

(0 to 0)

RR 5.5

(0.3 to 101.28)

19

(1 study)

⊕©©©

very low3,5,6
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Follow-up: 12 weeks

Adverse effects: ex-

trapyramidal adverse ef-

fects:Parkinsonism

(rigidity) medium term

(3-12 months)

Clinical diagnoses

Follow-up: 6 months

100 per 10001 133 per 1000

(14 to 1000)

RR 1.33

(0.14 to 12.82)

25

(1 study)

⊕©©©

very low3,6,7

Adverse effects: ex-

trapyramidal adverse ef-

fects:Parkinsonism

(tremor) medium term

(3-12 months)

Clinical diagnoses

Follow-up: 6 months

200 per 10001 200 per 1000

(40 to 990)

RR 1

(0.2 to 4.95)

25

(1 study)

⊕©©©

very low3,6,7

Quality of life: no signifi-

cant change in quality of

life/satisfaction medium

term (3-12 months) not

reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

*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.

1Mean baseline risk presented for single study.
2Indirectness: ’serious’; comparison of pimozide vs placebo was made during a six-month follow-up period, in which all injections (both

active and placebo) were withdrawn from a selection of participants who had remained well throughout the previous 12-month period of

the trial.5
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3Imprecision: ’very serious’; small sample size.
4Mean baseline risk: only one trial reported with 0 events in the control group and 2 events in the intervention group.
5Risk of bias: ’serious’; not all participants from the study accounted for.
6Imprecision: ’very serious’; confidence intervals for best estimate of effect include both ’no effect’ and appreciable benefit/harm.
7Risk of bias: ’serious’; raters not independent of treatment in this small, single study.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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B A C K G R O U N D

Description of the condition

Schizophrenia is a severe and enduring mental illness with a life-

time risk of about 1% (Davies 2007). Symptoms of schizophre-

nia are commonly clustered into positive, negative and cognitive

symptoms. Positive symptoms comprise hallucinations, delusions

and thought disorder. Negative symptoms sometimes are more

difficult to elicit; however, it is generally accepted that apathy,

avolition, anhedonia, alogia and impairment of attention are neg-

ative symptoms. Cognitive decline can happen over many years

and can be difficult to detect (Radhakrishnan 2012). Often the

illness can present with a mixture of the above cluster of symp-

toms. Growing concern surrounds the fact that people who suffer

from schizophrenia are more likely to have higher morbidity from

physical illness compared with the general population (De Hert

2011).

Delusions are commonly defined as false fixed beliefs that are

out of keeping with the person’s cultural background. Delusional

beliefs can occur as part of the cluster of positive symptoms of

schizophrenia and can take the form of a simple or elaborate or

a well-systematised set of beliefs. Delusional disorders are defined

as ’ICD-10 definition’ (ICD 10 1994). Antipsychotics have been

the mainstay of treatment for schizophrenia, and anecdotally pi-

mozide has been used most often to treat delusional disorders.

Pimozide was one of the earlier antipsychotic medications that

was thought to have an association with sudden cardiac death.

In the UK, the British National Formulary (BNF) recommends

monitoring of ECT before treatment initiation, and if evidence of

QT interval prolongation is found, withdrawing the treatment or

reducing the dose and reviewing the medication. Of course more

recently, other antipsychotics have come under the scanner as well,

and QT prolongation is being recognised increasingly as a possible

side effect of these drugs.

Description of the intervention

Pimozide was first formulated in the late 1960s by Janssen Phar-

maceutica (Janssen 1998; Udabe 1998; Yaryura-Tobias 1998) and

was marketed for the care of people with schizophrenia or related

psychoses such as delusional disorder. Pimozide is often advocated

as the preferred drug treatment for delusional disorder (Kaplan

1994; Opler 1995), and it has been claimed that it is particularly

effective for one subtype, namely, monosymptomatic hypochon-

driacal psychosis (Munro 1980; Ungvari 1986). Pimozide has also

been claimed to have particular efficacy for negative symptoms

such as apathy, poor volition and slow and ’impoverished’ think-

ing (Feinberg 1988; Opler 1991).

Pimozide is generally well tolerated apart from extrapyramidal side

effects (tremor, muscle stiffness and slow body movements). How-

ever, it has been associated with cardiotoxicity and sudden unex-

plained death. Electrocardiogram monitoring is required before

and during its use (BNF 2012), and pimozide is now contraindi-

cated for people with known heart problems (prolonged QT in-

terval) or a history of arrhythmia (BNF 2012).

How the intervention might work

Pimozide is a diphenylbutylpiperidine antipsychotic drug (1-[1-

[4,4-bis(p-fluorophenyl)butyl]-

4-piperidyl]-2-benzimidazolinone; Figure 1). It is an oral antipsy-

chotic drug that differs from other antipsychotic drugs in several

ways. It has a long half-life (55 to 150 hours), which means that it

can be given as infrequently as once daily in acute psychotic illness

and three times weekly in the maintenance phase (Wilson 1982*;

King 1995). This may be useful for people whose compliance is

poor but who refuse depot medication (McCreadie 1987).
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Figure 1. Pimozide structure.

Pimozide is derived from the butyrophenone class, of which

haloperidol is the best known example. It differs from haloperidol

in that it has a more specific dopamine blocking action (D2 recep-

tor antagonist with very high affinity for 5-HT7 receptor) and is

therefore less sedative (Silverstone 1995). It is distinguished from

other antipsychotic drugs by its potent calcium blocking activity.

The usual dose ranges from 2 to 20 mg daily, with a maximum

licensed daily dose for adults of 20 mg (BNF 2012).

Why it is important to do this review

Pimozide is a drug that was developed in the 1960s for the treat-

ment of schizophrenia or related psychoses, and it remains avail-

able in the formulary (BNF) for treating patients with schizophre-

nia and monosymptomatic hypochondriacal psychosis. It is im-

portant that we gather up-to-date evidence for this drug to review

its effectiveness and adverse effect profile.

O B J E C T I V E S

To review the effects of pimozide for people with schizophrenia

or related psychoses in comparison with placebo, no treatment or

other antipsychotic medication.

A secondary objective was to examine the effects of pimozide for

people with delusional disorder.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All relevant randomised controlled trials (RCTs). We excluded

quasi-randomised studies, such as those allocating by alternate days

of the week. If a trial was described as double blind and implied

randomisation, we included such trials in a sensitivity analysis (see

Sensitivity analysis). Randomised cross-over trials were eligible for

inclusion only up to the point of the first cross-over, because of

potential carry-over effects of treatments (for previous methods,

see Appendix 1).

Types of participants

We included people with a diagnosis of schizophrenia, delu-

sional disorder (including monosymptomatic hypochondriacal

8Pimozide for schizophrenia or related psychoses (Review)
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psychosis), however defined. We also included people with ’seri-

ous/chronic mental illness’ or ’psychotic illness’ and ’dual diagno-

sis’ patients with serious mental illness. If possible, we excluded

people with schizoaffective disorder, dementing illnesses, depres-

sion and primary problems associated with substance misuse.

Types of interventions

1. Pimozide (any dose and pattern of administration) versus:

1.1 Placebo

1.2 Typical antipsychotic

Including chlorpromazine, chlorpro-

thixene, clopenthixol, cyamemazine, droperidol, flupentixol/flu-

penthixol, fluphenazine, haloperidol, levomepromazine, loxapine,

mesoridazine, molindone, periciazine, perphenazine, pimozide,

prochlorperazine, promazine, promethazine, thioridazine, thioth-

ixene, trifluoperazine, triflupromazine, zuclopenthixol.

1.3 Atypical antipsychotic

Including amisulpride, aripiprazole, asenapine, clozapine, cloth-

iapine, clotiapin, iloperidone, lurasidone, mosapramine, olanza-

pine, paliperidone, perospirone, quetiapine, remoxipride, risperi-

done, sertindole, sulpiride, ziprasidone, zotepine.

2. Pimozide + any (atypical/typical) antipsychotic versus:

2.1. Placebo

2.2 Any (atypical/typical) antipsychotics

Types of outcome measures

As schizophrenia is often a life-long illness and pimozide is used

as an ongoing treatment, we grouped outcomes according to time

periods: short term (<3 months), medium term (3 to 12 months)

and long term (>1 year).

Primary outcomes

1. Global state

1.1 Any clinically significant response in global state, as defined

by each study.

1.2 Relapse, as defined by each study.

1.3 No improvement, as defined by each study.

1.4 Average score/change in global state.

2. Mental state

2.1 No clinically significant response, as defined by each study.

2.2 No improvement, as defined by each study.

2.3 Average score/change in mental state.

2.4 Average score/change in negative symptoms.

2.5 Any clinically significant response in mental state, as defined

by each study.

2.6 Any clinically significant response in negative symptoms, as

defined by each study.

2.7 Use of additional medication (other than anticholinergics) for

psychiatric symptoms.

3. Adverse effects: extrapyramidal side effects

3.1 Any clinically significant extrapyramidal adverse effects.

3.2 Any clinically significant extrapyramidal side effects, as defined

by each study.

3.3 Average score/change in extrapyramidal side effects.

3.4 Incidence of use of antiparkinson drugs.

Secondary outcomes

1. Service utilisation outcomes

1.1 Hospital admission.

1.2 Days in hospital.

2. Behaviour

2.1 Any clinically significant response in behaviour, as defined by

each study.

2.2 Average score/change in behaviour.

2.3 Aggression/violence.

3. Adverse effects

3.1 Death.

3.2 Anticholinergic effects.

3.3 Antihistamine effects (such as sedation).

3.4 Cardiovascular effects.

3.5 Central nervous system effects.
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3.6 Gastrointestinal effects.

3.7 Dermatological effects.

3.8 Endocrine effects and prolactin-related symptoms.

3.9 Genitourinary effects.

3.10 Any abnormal laboratory tests.

3.11 Any other specific adverse effects.

4. Social functioning

4.1 Any clinically significant response in social functioning, as

defined by each study.

4.2 No improvement, as defined by each study.

4.3 Average score/change in social functioning.

5. Quality of life/satisfaction with care for either recipients of

care or carers

5.1 Significant change in quality of life/satisfaction, as defined by

each study.

5.2 Average score/change in quality of life/satisfaction.

5.3 Any change in employment status, as defined by each study.

6. Cognitive functioning

6.1 Any significant change in cognitive functioning, as defined by

each study.

6.2 Degree of change in cognitive functioning, as defined by each

study.

7. Economic outcomes

7.1 Costs due to treatment, as defined by each study.

7.2 Savings due to treatment, as defined by each study.

8. Leaving the study early

8.1 Owing to relapse.

8.2 Owing to adverse effects.

8.3 For any reason.

9. Summary of findings table

We used the GRADE approach to interpret findings (Schünemann

2008) and used the GRADE profiler to import data from Review

Manager 5 (Revman) to create ’Summary of findings’ tables. These

tables provide outcome-specific information concerning the over-

all quality of evidence from each included study in the comparison,

the magnitude of effect of the interventions examined, and the

sum of available data on all outcomes that we rated as important

to patient care and decision making. We selected the following

main outcomes for inclusion in the ’Summary of findings’ table.

1. Global state: relapse, as defined in each study (medium

term).

2. Mental state: no improvement, as defined by each study

(medium term).

3. Mental state: specific symptoms, first-rank symptoms

(medium term).

4. Extrapyramidal adverse effects: Parkinsonism rigidity (short

term).

5. Extrapyramidal adverse effects: Parkinsonism rigidity

(medium term).

6. Quality of life: no significant change in quality of life/

satisfaction (medium term).

This table provides information concerning the overall quality of

the evidence from the trial, the magnitude of effect of the inter-

ventions examined, and the sum of available data on all primary

outcomes and on selected secondary outcomes. This summary was

used to guide our conclusions and recommendations.

As schizophrenia is often a lifelong illness and pimozide is used

as an ongoing treatment, we grouped outcomes according to time

periods: short term (less than 3 months), medium term (3 to 12

months) and long term (longer than 1 year).

Search methods for identification of studies

Electronic searches

1. Cochrane Schizophrenia Group Trials Register (January

2013)

We searched the register using the phrase:

[(*pimozide* or * orap* or *antalon* or *opiran* or *pirium* or

*R-6238* in REFERENCE title, abstract and index fields) OR

(*pimozide* or * orap* or *antalon* or *opiran* or *pirium* or

*R-6238*) in STUDY intervention field]

This register is compiled by systematic searches of major databases,

handsearches and searches of conference proceedings (see group

module).

2. Previous electronic searches

For previous search strategies, see Appendix 2.

Searching other resources

1. Reference Searching

We inspected references of all included studies for further relevant

studies.
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2. Handsearching

We sought additional relevant trials by handsearching reference

lists of included and excluded trials.

3. Requests for additional data

We attempted to contact authors of relevant trials to inquire about

other sources of relevant information.

Data collection and analysis

Methods used in data collection and analysis for this 2013 update

are provided below; for previous methods, please see Appendix 3.

Selection of studies

For this 2013 update, review authors MM and SS independently

inspected citations from the new electronic search and identified

relevant abstracts. MM and SS also inspected full articles of the

abstracts meeting inclusion criteria. CEA (see Acknowledgements)

carried out the reliability check of all citations from the new elec-

tronic search. We resolved any disagreement by discussion. Where

difficulties or disputes arose, we asked CEA for help and if it was

impossible to decide, added these studies to those awaiting assess-

ment and contacted the authors of the papers for clarification.

Data extraction and management

1. Extraction

For this 2013 update, review authors MM and SS extracted data

from all included studies. In addition, to ensure reliability, CEA in-

dependently extracted data from a 10% random sample of the to-

tal included studies. We discussed any disagreement, documented

decisions and, if necessary, contacted authors of studies for clari-

fication. With remaining problems, CEA helped to clarify issues,

and we documented those final decisions. We extracted data pre-

sented only in graphs and figures whenever possible but included

these only if two review authors independently attained the same

result. We attempted to contact authors through an open-ended

request to obtain missing information or for clarification when-

ever necessary. Had we encountered cluster trials, we would have

extracted data relevant to each component centre of such studies

separately.

2. Management

2.1 Forms

We extracted data onto standard, simple forms.

2.2 Scale-derived data

We included continuous data from rating scales only if:

a. the psychometric properties of the measuring instrument had

been described in a peer-reviewed journal (Marshall 2000); and

b. the measuring instrument had not been written or modified by

one of the trialists for that particular trial.

Ideally, the measuring instrument should be a self-report or should

be completed by an independent rater or relative (not the ther-

apist). We realise that often this is not reported clearly; we have

noted whether or not this is the case in Description of studies and

in the ’Risk of bias’ tables.

2.3 Endpoint versus change data

Both endpoint and change data offer advantages. Change data can

remove a component of between-person variability from the anal-

ysis. On the other hand, calculation of change needs two assess-

ments (baseline and endpoint), which can be difficult to perform

in unstable and difficult to measure conditions such as schizophre-

nia. We decided to use primarily endpoint data and to use change

data only if the former were not available. We combined endpoint

and change data in the analysis, as we used mean differences (MDs)

rather than standardised mean differences throughout (Higgins

2011; Chapter 9.4.5.2).

2.4 Skewed data

Continuous data on clinical and social outcomes often are not nor-

mally distributed. To avoid the pitfall of applying parametric tests

to non-parametric data, we aimed to apply the following standards

to all data before inclusion: (a) standard deviations and means are

reported in the paper or can be obtained from the authors; (b)

when a scale starts from the finite number zero, the standard de-

viation (SD), when multiplied by two, is less than the mean (as

otherwise, the mean is unlikely to be an appropriate measure of the

centre of the distribution (Altman 1996)); (c) if a scale started from

a positive value (such as the Positive and Negative Syndrome Scale

(PANSS), which can have values from 30 to 210), we modified

the calculation described above to take the scale starting point into

account. In these cases, skew is present if 2 SD > (S Smin), where

S is the mean score and S min is the minimum score. Endpoint

scores on scales often have finite starting and ending points, and

these rules can be applied. We entered skewed endpoint data from

studies of fewer than 200 participants as other data within the

data and analyses section rather than into the statistical analysis.

Skewed endpoint data pose less of a problem when one is looking

at the mean if the sample size is large; had we come across such

larger-scale studies, we would have entered such data into synthe-

ses. When continuous data are presented on a scale that includes

a possibility of negative values (such as change data), it is difficult

to tell whether or not data are skewed.
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2.5 Common measure

To facilitate comparison between trials, we intended to convert

variables that can be reported in different metrics, such as days

in hospital (mean days per year, per week or per month), to a

common metric (e.g. mean days per month). However, no such

variables were found in the included studies.

2.6 Conversion of continuous to binary

Where possible, we made efforts to convert outcome measures to

dichotomous data. This can be done by identifying cut-off points

on rating scales and dividing participants accordingly into ’clin-

ically improved’ and ’not clinically improved’. It is generally as-

sumed that if a 50% reduction is seen in a scale-derived score

such as the Brief Psychiatric Rating Scale (BPRS; Overall 1962)

or the PANSS (Kay 1986), this could be considered as a clinically

significant response (Leucht 2005; Leucht 2005a). If data based

on these thresholds were not available, we used the primary cut-

off presented by the original authors. Most included studies di-

chotomised data from rating scales to rate them as ’improved’ or

’not improved’ (as defined in each study), which was included un-

der the global state outcome of ’no improvement’. Where conver-

sions have not been made, this means that a 50% reduction in the

scale-derived data was not found.

2.7 Direction of graphs

Where possible, we entered data in such a way that the area to

the left of the line of no effect indicated a favourable outcome for

pimozide. If we had to enter data in a way that the area to the left

of the line indicates an unfavourable outcome, this was noted in

the relevant graphs.

Assessment of risk of bias in included studies

For this 2013 update, MM and SS worked independently to assess

trial quality by using criteria described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). This new

set of criteria is based on evidence of associations between over-

estimate of effect and high risk of bias of the article, such as se-

quence generation, allocation concealment, blinding, incomplete

outcome data and selective reporting.

Where inadequate details of randomisation and other characteris-

tics of trials were provided, we contacted authors of the studies to

obtain additional information.

We have noted the level of risk of bias both in the text of the review

and in the ’Summary of findings’ tables.

Measures of treatment effect

1. Binary data

For binary outcomes, we calculated a standard estimation of the

risk ratio (RR) and its 95% confidence interval (CI). It has been

shown that RR is more intuitive (Boissel 1999) than odds ra-

tios and that odds ratios tend to be interpreted as RR by clini-

cians (Deeks 2000). If heterogeneity was identified (Assessment

of heterogeneity), we used a random-effects model. For statisti-

cally significant results, we used ’Summary of findings’ tables to

calculate the number needed to treat for an additional beneficial

outcome /for an additional harmful outcome statistic and its 95%

CI.

2. Continuous data

For continuous outcomes, we estimated the mean difference (MD)

between groups. We would prefer to not calculate effect size mea-

sures (standardised mean difference (SMD)). However, if scales of

very considerable similarity were used, we presumed that a small

difference in measurement was present, and we would have cal-

culated effect size and transformed the effect back to the units of

one or more of the specific instruments. However, no such data

were found.

Unit of analysis issues

1. Cluster trials

Studies increasingly employ ’cluster randomisation’ (such as ran-

domisation by clinician or practice), but analysis and pooling of

clustered data pose problems. Authors often fail to account for in-

traclass correlation in clustered studies, leading to a ’unit of analy-

sis’ error (Divine 1992), whereby P values are spuriously low, con-

fidence intervals unduly narrow and statistical significance overes-

timated. This causes type I errors (Bland 1997; Gulliford 1999).

Had we included any cluster trials, and in cases where clustering

was not accounted for in primary studies, we would have presented

data in a table, with an (*) symbol to indicate the presence of

a probable unit of analysis error. In subsequent versions of this

review, if any cluster trials are identified, we will seek to contact first

authors of such studies to obtain intraclass correlation coefficients

for their clustered data and to adjust for this by using accepted

methods (Gulliford 1999).

If clustering had been incorporated into the analysis of primary

studies, we would have presented these data as if from a non-cluster

randomised study, with adjustment for the clustering effect.

We have sought statistical advice and have been advised that the

binary data as presented in a report should be divided by a ’design

effect’. This is calculated by using the mean number of participants

per cluster (m) and the intraclass correlation coefficient (ICC)

[Design effect = 1 + (m1) * ICC] (Donner 2002). Again, had we

found any cluster trials, or if subsequent versions of this review

should identify such trials, when the ICC is not reported it will

be assumed to be 0.1 (Ukoumunne 1999).
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2. Cross-over trials

A major concern of cross-over trials is the carry-over effect. It oc-

curs when an effect (e.g. pharmacological, physiological, psycho-

logical) of treatment in the first phase is carried over to the sec-

ond phase. As a consequence, on entry to the second phase, par-

ticipants can differ systematically from their initial state despite a

wash-out phase. For the same reason, cross-over trials are not ap-

propriate if the condition of interest is unstable (Elbourne 2002).

As both effects are highly likely in severe mental illness, we would

have used only data from the first phase of cross-over studies, had

any such studies been identified. However, this review does not

include any cross-over design studies.

3. Studies with multiple treatment groups

When a study involves more than two treatment arms, if relevant,

we presented the additional treatment arms in comparisons. If data

were binary, we simply added them and combined them within

the two-by-two table. If data were continuous, we combined them

by following the formula provided in Section 7.7.3.8 (’Combining

groups’) of the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2011). When additional treatment arms were

not relevant, we did not reproduce these data.

Dealing with missing data

1. Overall loss of credibility

At some degree of loss of follow-up, data must lose credibility (Xia

2009). We chose that, for any particular outcome, should more

than 40% of data be unaccounted for, we did not reproduce these

data or use them within analyses. If, however, more than 40% of

those in one arm of a study were lost, but the total loss was less

than 40%, we marked such data with an (*) to indicate that such a

result may well be prone to bias. This was the case in Gross 1974*;

Clark 1975*; Abuzzahab 1980*; McCreadie 1982* and Wilson

1982*.

2. Binary

When attrition for a binary outcome was between 0% and 60%,

and when data were not clearly described, we presented data

on a ’once-randomised-always-analyse’ basis (an intention-to-treat

(ITT) analysis). All ot those leaving the study early were assumed

to have the same rates of negative outcome as those who com-

pleted, with the exception of the outcomes of death and adverse

effects. For these outcomes, the rate of those who stayed in the

study in that particular arm of the trial was used for those who did

not. We undertook a sensitivity analysis to test how prone the pri-

mary outcomes were to change when ’completer’ data only were

compared with the ITT analysis by using the above assumptions.

3. Continuous

3.1 Attrition

In cases where attrition for a continuous outcome is between 0%

and 50% and completer-only data are reported, we reproduced

these data.

3.2 Standard deviations

Had we been confronted with missing SDs, we would have tried

first to obtain the missing values from the authors. If the missing

values were not available, where measures of variance for contin-

uous data were missing but an exact standard error (SE) and CIs

were available for group means, and either a P value or a T value

was available for differences in means, we were able to calculate

them according to the rules described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011): When only

the SE is reported, SDs are calculated by the formula SD = SE *

square root (n). Chapters 7.7.3 and 16.1.3 of the Cochrane Hand-
book for Systematic Reviews of Interventions (Higgins 2011) present

detailed formulae for estimating SDs from P values, T or F val-

ues, confidence intervals, ranges or other statistics. If these for-

mulae do not apply, we would have calculated the SDs according

to a validated imputation method based on the SDs of the other

included studies (Furukawa 2006). Although some of these im-

putation strategies can introduce error, the alternative would be

to exclude a given study’s outcome and thus to lose information.

However, we did not have to impute any of these values.

3.3 Last observation carried forward

We anticipated that in some studies, the method of last observation

carried forward (LOCF) would be employed within the study

report. As with all methods of imputation applied to deal with

missing data, LOCF introduces uncertainty about the reliability

of the results (Leucht 2007). Therefore, in cases where LOCF data

have been used in the trial, if less than 50% of the data have been

assumed, we reproduced these data and indicated that they are the

product of LOCF assumptions.

Assessment of heterogeneity

1. Clinical heterogeneity

We considered all included studies initially, without seeing com-

parison data, to judge clinical heterogeneity. We simply inspected

all studies for clearly outlying people or situations that we had not

predicted would arise. When such situations or participant groups

arose, we fully discussed these.
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2. Methodological heterogeneity

We considered all included studies initially, without seeing com-

parison data, to judge methodological heterogeneity. We simply

inspected all studies for clearly outlying methods that we had not

predicted would arise. When such methodological outliers arose,

we fully discussed these.

3. Statistical heterogeneity

3.1 Visual inspection

We visually inspected graphs to investigate the possibility of sta-

tistical heterogeneity.

3.2 Employing the I2 statistic

We investigated heterogeneity between studies by considering the

I2 statistical method alongside the Chi2 P value. The I2 statistic

provides an estimate of the percentage of inconsistency thought

to be due to chance (Higgins 2003). The importance of the ob-

served value of I2 depends on the magnitude and direction of ef-

fects and the strength of evidence for heterogeneity (e.g. P value

from Chi2 test, confidence interval for I2). An I2 estimate greater

than or equal to around 50% accompanied by a statistically sig-

nificant Chi2 statistic was interpreted as evidence of substantial

levels of heterogeneity (Higgins 2011). When substantial levels of

heterogeneity were found in the primary outcome, we explored

reasons for heterogeneity (Subgroup analysis and investigation of

heterogeneity).

Assessment of reporting biases

1. Protocol versus full study

Reporting biases arise when the dissemination of research findings

is influenced by the nature and direction of results. These are de-

scribed in Section 10.1 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). We attempted to locate

protocols of included randomised trials. If the protocol was avail-

able, outcomes in the protocol and in the published report were

compared. If the protocol was not available, outcomes listed in the

Methods section of the trial report were compared with actually

reported results.

2. Funnel plot

Reporting biases arise when the dissemination of research findings

is influenced by the nature and direction of results (Egger 1997).

These are described in Section 10 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We are aware

that funnel plots may be useful for investigating reporting biases

but are of limited power for detecting small-study effects. We did

not use funnel plots for outcomes when 10 or fewer studies were

included, or when all studies were of similar size. In other cases,

for which funnel plots were possible, we sought statistical advice

in their interpretation (see Figure 2).
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Figure 2. Funnel plot of comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, outcome: 3.3 Global

state: 2. No improvement.

Data synthesis

We understand that there is no closed argument regarding prefer-

ence for the use of fixed-effect or random-effects models. The ran-

dom-effects method incorporates an assumption that the different

studies are estimating different, yet related, intervention effects.

This often seems to be true to us, and the random-effects model

takes into account differences between studies even if no statis-

tically significant heterogeneity is noted. However, the random-

effects model confers a disadvantage: It puts added weight onto

small studies, which often are the most biased ones. Depending

on the direction of effect, these studies can inflate or deflate the

effect size. We chose the fixed-effect model for all analyses.

Subgroup analysis and investigation of heterogeneity

1. Subgroup analyses

We did not anticipate any subgroup analyses.

2. Investigation of heterogeneity

If inconsistency was high, we have reported this. First, we investi-

gated whether data had been entered correctly. Second, if data were

correct, we visually inspected the graph and successively removed

studies outside of the company of the rest to see whether homo-

geneity was restored. For this review, we decided that should this

occur with data contributing to the summary finding of no more

than around 10% of total weighting, we would present the data.

If this did not occur, we did not pool data and discuss issues. We

know of no supporting research for this 10% cut-off, but we use

prediction intervals as an alternative to this unsatisfactory state.

When unanticipated clinical or methodological heterogeneity was

obvious, we simply stated hypotheses regarding this for future

reviews or future versions of this review.

Sensitivity analysis

1. Implication of randomisation

We included trials in a sensitivity analysis if they did not state

they were randomised but were described in some way as to imply
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randomisation. For primary outcomes, if no substantive difference

was noted when the implied randomised studies were added to

those with better description of randomisation, we entered all data

from these studies.

2. Assumptions for lost binary data

When assumptions had to be made regarding people lost to fol-

low-up and missing SD data (see Dealing with missing data), we

compared the findings on primary outcomes when we used our

assumption compared with completer data only. We undertook a

sensitivity analysis to test how prone results were to change when

’completer’ data only were compared with imputed data using the

above assumption. If a substantial difference was noted, we re-

ported results and discussed them but continued to employ our

assumption.

3. Risk of bias

We analysed the effects of excluding trials that were judged to be

at high risk of bias across one or more of the domains of randomi-

sation (implied as randomised with no further details available):

allocation concealment, blinding and outcome reporting for the

meta-analysis of the primary outcome. If exclusion of trials at high

risk of bias did not substantially alter the direction of effect or the

precision of effect estimates, we included data from these trials in

the analysis.

4. Imputed values

Had we imputed values, we would have also undertaken a sensi-

tivity analysis to assess the effects of including data from trials for

which we used imputed values for ICC in calculating the design

effect in cluster randomised trials.

If imputed values are used in future versions of this review, we will

note substantial differences in the direction or precision of effect

estimates in any of the sensitivity analyses listed above, and we

will not pool data from excluded trials with those of other trials

contributing to the outcome but will present them separately.

5. Fixed-effect and random-effects models

We synthesised data using a fixed-effect model; however, we also

synthesised data for primary outcomes using a random-effects

model to evaluate whether this alters the significance of the results.

R E S U L T S

Description of studies

For a more detailed description of studies please see Characteristics

of included studies and Characteristics of excluded studies.

Results of the search

The initial 2002 search yielded 114 electronic records. Of these,

79 were obtained as full publications. This initial selection process

was independently repeated on a random sample of 12 records by

TM, who achieved a Cohen’s kappa of 0.63. Independent repeat-

ing of the assessment of the full publications on a 10% sample

yielded 100% agreement. A further seven publications were ob-

tained for perusal after handsearching of the references of obtained

papers, but none of these could be included. High-yield journals

were found to be those that had been handsearched previously by

Cochrane Groups. An additional search by Janssen Medical Infor-

mation Department led the review authors to obtain 24 further

papers. Many of these had already been excluded. For the July

2005 update, the search yielded 51 citations (see Appendix 2) and a

2011 and a most recent 2013 search for the current update yielded

14 citations, of which three new studies were included. A total of

91 trials were assessed for eligibility; of the excluded publications,

60 were sufficiently close to the review’s inclusion criteria to be

included in the excluded studies table, and 31 were subsequently

included in the data and analysis (see Figure 3 for study flow dia-

gram). Contacting authors of included studies yielded further data

(see Acknowledgements).
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Figure 3. Study flow diagram: combined from the 2002 initial review search; the 2005 first update search;

and the current 2013 update search.
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Included studies

We included 32 studies published between 1971 and 2012. Most

studies were described as ’randomised’; four trials did not make

explicit reference to a randomised design; however, each employed

a double-blind method (Andersen 1972; Kline 1977; Abuzzahab

1980*; Haas 1982). These trials were rated as ’high’ risk of bias and

were subject to a sensitivity analysis when data for primary out-

comes of interest were provided. Only four trials provided an ad-

equate description of randomisation (Pinard 1972; Clark 1975*;

McInnes 1978; Barnes 1983); the remaining studies mentioned

’randomisation’ and a double-blind technique but delivered no

further information regarding the methods employed.

Six trials that were previously included in older versions of this

review have been excluded; this decision was based on unbiased

judgements made by the current review authors and was due to

inadequate randomisation and blinding methods (Masiak 1976;

McCreadie 1978; McCreadie 1983), or it occurred when closer

inspection revealed misinterpreted data resulting when no overall

extractable data (Sims 1975; Lapierre 1976) or no pre-cross-over

data were available from a study with a cross-over design (Morris

1970).

1. Length of trials

Studies varied greatly in duration.

Duration (months) Number of studies Study tag

1-4 20 Chouinard 1970; Huber 1971; Andersen 1972; Kudo 1972; Pinard 1972; Gowardman

1973; Gross 1974*; Anumonye 1976; Amin 1977; Kline 1977; Vergara 1977McInnes

1978; Pecknold 1980; Chouinard 1982; Haas 1982; Silverstone 1984; McCreadie

1987; De Ronchi 1996; Friedman 2011; Gunduz-Bruce 2013

5-8 4 Denijs 1973; Claghorn 1974; Kolivakis 1974; Clark 1975*

9-12 7 Donlon 1977; Falloon 1978; McCreadie 1980; McCreadie 1982*; Wilson 1982*;

Barnes 1983; Nishikawa 1985

36 1 Abuzzahab 1980*

2. Participants

A total of 1277 participants were enrolled in the 32 included

studies. Participants in most (17) of the studies appear to have

been inpatients (Chouinard 1970; Huber 1971; Andersen 1972;

Kudo 1972; Pinard 1972; Denijs 1973; Gowardman 1973;

Gross 1974*; McInnes 1978; McCreadie 1980; Pecknold 1980;

Chouinard 1982; Haas 1982; McCreadie 1982*; Silverstone 1984;

McCreadie 1987; De Ronchi 1996; ), and participants in 13

of the studies appear to have been outpatients (Claghorn 1974;

Kolivakis 1974; Clark 1975*; Amin 1977; Donlon 1977; Kline

1977; Vergara 1977; Falloon 1978; Abuzzahab 1980*; Wilson

1982*; Barnes 1983; Nishikawa 1985; Gunduz-Bruce 2013 ). Par-

ticipants in Anumonye 1976 were initially hospitalised but could

move to the community, and participants in Friedman 2011 were

in either an inpatient or an outpatient setting.

Means of diagnosis Number of studies Study tag

Pragmatic/clinical 20 Chouinard 1970; Huber 1971; Andersen 1972; Kudo 1972; Pinard 1972;

Gowardman 1973; Claghorn 1974; Gross 1974*; Kolivakis 1974; Clark 1975*;

Anumonye 1976; Amin 1977; Donlon 1977; Kline 1977; Vergara 1977; McInnes

1978; Abuzzahab 1980*; Pecknold 1980; Silverstone 1984; McCreadie 1987

DSM II 1 Denijs 1973
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(Continued)

III 3 Wilson 1982*; Nishikawa 1985; De Ronchi 1996

IV 2 Friedman 2011; Gunduz-Bruce 2013

ICD 1 Haas 1982

PSE 2 Falloon 1978; Barnes 1983

RCD 1 Chouinard 1982

Feighner 1972 criteria 2 McCreadie 1980; McCreadie 1982*

Most studies included participants diagnosed with schizophrenia;

however, the diagnostic criteria used were not specified in 63% of

included studies, demonstrating what appear to be pragmatic or

clinical diagnoses.

Not all included participants in McInnes 1978 had schizophrenia,

as 15 were diagnosed as having schizophrenia; 2 had Korsakoff ’s

and 1 had bipolar disorder. Further, in Andersen 1972, unclear

diagnostic criteria were used to diagnose schizophrenia or ’para-

noid syndrome’. These studies were included because most ran-

domly assigned participants had schizophrenia. Two studies specif-

ically selected people with severe negative symptoms (Kudo 1972;

Sims 1975). Anumonye 1976 selected people with schizophrenia

who also displayed impulsive, aggressive behaviour. Four studies

focused on newly admitted, acutely ill people (Pecknold 1980;

Chouinard 1982; Haas 1982; Silverstone 1984), whereas partici-

pants in Falloon 1978 were at the stage of being discharged after an

acute episode. McCreadie 1987 randomly assigned people in their

first episode of illness. People with schizophrenia complicated by

substance misuse difficulties appear to have been frequently ex-

cluded by the study selection criteria. Ages ranged from 16 to 80

years, and the average age was 43 years. The sexes appeared evenly

distributed overall, with 693 males and 584 females included.

3. Setting

Most included studies that provided details of where the trials

took place were undertaken in the UK; study sites included a

Community Nurse’s Clinic in the London Borough of Southwark

(Barnes 1983) and hospitals in Stone (Falloon 1978) and Scot-

land (McCreadie 1980; McCreadie 1982*; McCreadie 1987). Six

studies took place in the USA, in a rehabilitative ’half-way-house’

(Gross 1974*); in mental health research centres in Texas and

Oklahoma (Claghorn 1974; Clark 1975*); in psychiatric hospi-

tals (Wilson 1982*; Friedman 2011) and in an outpatient clinic

in West Haven, Connecticut (Gunduz-Bruce 2013). Four fur-

ther studies were undertaken in psychiatric hospitals in Canada

three in Montréal (Pinard 1972; Pecknold 1980; Chouinard 1982)

and one in Quebec (Chouinard 1970). Furthermore, two studies

were undertaken in hospitals in Japan (Nishikawa 1985) and The

Netherlands (Denijs 1973); another in a ’locked-ward’ in New

Zealand (McInnes 1978) and another in a state psychiatric hos-

pital in Nigeria (Anumonye 1976). Huber 1971 was described as

having taken place in a ’special research ward area’, and De Ronchi

1996 took place at the Institute of Psychiatry of the University of

Bologna, Italy. The remaining included studies provided no fur-

ther details regarding settings and locations of the trials.

4. Study size

The overall sample size in each included study was generally small;

Nishikawa 1985 was the largest study, randomly assigning 106

people, whilst McInnes 1978 was the smallest, with only 18 peo-

ple randomly assigned. Most studies randomly assigned 20 to 45

people.

5. Interventions

The mean average dose of pimozide, based on the 22 studies that

clearly reported it, was 11.52 mg/d, and the range, taken from 16

studies, was 1 to 70 mg/d. The highest average dose was 45.7 mg;

however, the frequency was unclear (Huber 1971). The highest re-

ported mean daily dose was 30 mg/d (Chouinard 1982). For com-

parison, the current recommended maximum dose of pimozide in

the UK is 20 mg/d (BNF 2012). Twelve studies reported a maxi-

mum dose matching or exceeding this 20 mg limit (Huber 1971;

Kolivakis 1974; Clark 1975*; Donlon 1977; Abuzzahab 1980*;

McCreadie 1980; Pecknold 1980; Chouinard 1982; Haas 1982;

McCreadie 1982*; Wilson 1982*; Silverstone 1984).
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5.1 Pimozide versus placebo

Five studies compared pimozide with placebo, using low to

medium doses of pimozide only one included study adopted a very

high dose of up to 40 mg/d (Huber 1971). Most studies had more

than two treatment arms and also present data for the comparison

of ’pimozide versus any antipsychotic’ (see later). Clark 1975* had

three treatment arms and compared 2 to 16 mg/d of oral pimozide

(average daily dose of 5.5 mg) with placebo (mean of 3 capsules/d)

or 75 to 375 mg/d thioridazine. In the trial conducted by Falloon

1978, participants received oral pimozide at a maximum dose of

16 mg/d(median 8 mg/d) plus inert fluphenazine injections, or

they received active fluphenazine injections at a maximum dose

of 50 mg/wk (median 25 mg/2 wk) plus inert pimozide tablets.

The pimozide/placebo comparison in this study was made during

a six-month follow-up period in which all injections (both active

and placebo) were withdrawn from a selection of participants who

had remained well throughout the previous 12 months of the trial.

Participants in the Gross 1974* study were assigned to receive one

of three treatments: 2 to 12 mg/d (mean 6.3 mg/d) pimozide,

placebo or trifluoperazine (see later for the trifluoperazine com-

parison); and Pinard 1972 had five treatment arms, in which par-

ticipants received 3 mg/d pimozide; 6 mg/d pimozide; placebo;

or 5 mg/3 times daily or 15 mg/d trifluoperazine (see later). The

results for these groups were combined to equal three treatment

arms for the purposes of presenting data in the meta-analysis (i.e.,

data from the two pimozide groups were presented together, as

were the data from the two trifluoperazine groups). Huber 1971

was the only study to compare pimozide versus placebo with no

additional treatment arms, in which participants received a high

dose of up to 40 mg/d oral pimozide or an oral placebo. Finally,

Denijs 1973 were employed in a two-month maintenance phase

when all participants received a mean of 7.72 mg/d pimozide.

Those who had not relapsed during this period were then ran-

domly assigned to continue pimozide or receive placebo (we have

presented the data from this withdrawal study separately).

5.2 Pimozide versus any antipsychotic

Twenty-six studies compared pimozide with antipsychotic drugs.

Four studies compared pimozide with a long-acting depot prepa-

ration, fluphenazine decanoate (Falloon 1978; McCreadie 1980;

McCreadie 1982*; Barnes 1983). Among these studies, one de-

scribed the use of a moderate pimozide dose of maximum 16 mg

(Falloon 1978); another used a low mean dose of 5.3 mg/d pi-

mozide (Barnes 1983) and the final two studies by the same author

employed an intermittent regimen of pimozide, with a maximum

32 mg every four days a week (McCreadie 1980) or 40 mg once

a week (McCreadie 1982*). Dosages of fluphenazine decanoate

were moderate and comparable amongst the studies taken inter-

mittently, these ranged from a mean of 8.2 mg (Barnes 1983) or

12.5 mg a week (McCreadie 1980) to a median of 25 mg every two

weeks (Falloon 1978) or a mean of 14 mg biweekly (McCreadie

1982*). Three studies compared a moderate to high range of 10 to

20 mg/d pimozide with a moderate mean dose of oral fluphenazine

(Chouinard 1970; Donlon 1977; Abuzzahab 1980*).

We found seven studies that compared pimozide with trifluoper-

azine both Amin 1977 and Vergara 1977 compared low to mod-

erate range pimozide of 2 to 12 mg daily with low to moderate

range trifluoperazine 5 to 30 mg daily (dosages in Vergara 1977

were adjusted on the basis of clinical criteria to achieve ’optimal

therapeutic effect’). Participants in Andersen 1972 received low to

moderate range pimozide of 3 to 14 mg daily versus a lower dose

range of 3 to 12 mg trifluoperazine (mean dose 4.34 mg twice

daily); Claghorn 1974 participants received a low mean dose of

5.16 mg a day pimozide versus a low dose of 12.53 mg trifluoper-

azine daily; people in Gross 1974* received a moderate dose of pi-

mozide, with a mean of 6.3 mg a day (range 2 to 12 mg daily) ver-

sus a moderate dose of trifluoperazine, with a mean 17.5 mg daily

(range 5 to 30 mg). Kline 1977 compared the effects of pimozide

in the range of 4 to 12 mg/d (however, reporting a mean dose

of 15.7 mg/d) with trifluoperazine in the range 5 to 25 mg daily

(mean 6.5 mg). Finally, Pinard 1972, as discussed earlier, had five

treatment arms and compared the lower doses of pimozide with 5

mg trifluoperazine three times daily or 15 mg trifluoperazine daily

these results were combined in the meta-analysis.

Five studies compared pimozide with chlorpromazine Anumonye

1976 compared a low dose of pimozide (mean 1 to 4 mg/d) with a

moderate dose of 300 to 600 mg chlorpromazine a day, and partic-

ipants in Kolivakis 1974 received a moderate mean daily dose of 7

mg pimozide versus a lower dose of 75 to 450 mg chlorpromazine

(mean 216 mg/d). The other three studies employed higher doses

of each drug: In Chouinard 1982, participants received a high

mean dose of 30 mg pimozide a day (range 10 to 70 mg) versus

300 to 1500 mg chlorpromazine a day; participants in Pecknold

1980 received pimozide in the range of 10 to 70 mg/d versus 300

to 2100 mg chlorpromazine a day; and Wilson 1982* participants

received a maximum dose of 20 mg pimozide per day, with a mean

dose of 7.3 mg versus a maximum of 950 mg chlorpromazine

(moderate mean dose 381 mg/d).

Three studies compared pimozide with haloperidol: A low mean

dose of 5.1 mg pimozide was compared with a moderate maximum

dose of 14 mg/d of haloperidol in Gowardman 1973; higher doses

of pimozide (40 to 60 mg/ d) were compared with high-dose

haloperidol (40 to 60 mg/d) in Haas 1982, while participants

in Silverstone 1984 received 5 to 50 mg a day of pimozide or

haloperidol.

Higher doses of pimozide (mean 18.8 mg/d) were compared with

high-dose flupenthixol (mean 20 mg/d) in McCreadie 1987, and

low-dose pimozide was compared with thioridazine in two studies

at a range of 75 to 375 mg daily (Clark 1975*) or 25 mg or 75

mg daily (Nishikawa 1985;this study also looked at the effects of

combined pimozide and thioridazine; see later).

We found only one study that compared pimozide (3 to 8 mg/d)

plus placebo with atypical antipsychotic drugs. Kudo 1972 used
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carpipramine plus placebo as the comparator, which has a similar

biochemical profile but a shorter half-life than pimozide.

5.3 Pimozide + any antipsychotic versus any antipsychotic

One study made this comparison while using low to medium doses

of pimozide. Participants in Nishikawa 1985 received, orally, 2

mg pimozide augmented with 25 mg or 75 mg thioridazine per

day, or 6 mg pimozide augmented with 25 mg or 75 mg a day

versus 25 mg or 75 mg thioridazine alone. Furthermore, each drug

was combined with 10 mg nitrazepam for insomnia and 2 mg

trihexyphenidyl for drug-induced Parkinsonism.

5.4 Pimozide + any antipsychotic versus any antipsychotic +

placebo

In the Friedman 2011 study, participants received 6.48 mg/d

(mean) pimozide augmented with 518.8 mg/d (mean) clozap-

ine, or clozapine 478.1 mg/d (mean) with placebo. Participants

in Gunduz-Bruce 2013 received oral pimozide starting at 1 mg/

d and maximum 4 mg/d by the end of week 7 augmented with

clozapine (which was a stable dose determined prerandomisation

of at least 350 ng/mL targeted), or they received clozapine (again,

at a targeted 350 ng/mL) with placebo sugar pill.

5.5 Pimozide + any antipsychotic versus any antipsychotic +

any antipsychotic

Only one study made this comparison; an atypical antipsychotic

was compared with pimozide in De Ronchi 1996, which com-

pared 4 mg/d pimozide plus 2 mg/d haloperidol with 200 mg/d

levosulpiride plus 2 mg/d haloperidol.

6. Outcomes

Most outcomes were reported as dichotomous (yes-no/binary out-

comes) and are presented in this review as such. Scale-derived data

on global state (Clinical Global Impression (CGI)) were usually

categorical and therefore easily dichotomised. This process of di-

viding categorical data into two is vulnerable to the inclusion of

bias, that is, someone seeing the data might conceivably choose

a point of division in a biased fashion. The ’cut-off ’ used in this

review was chosen on the basis of advice given blind to the data.

Details of scales that provided usable data are shown below. We

have given reasons for exclusion of data from instruments under

’Outcomes’ in the ’Excluded studies’ section.

No study reported on negative symptoms as an outcome. Neither

were there usable cognitive outcomes. None of the included studies

attempted to quantify levels of satisfaction or to provide any direct

economic evaluation of pimozide.

7. Outcomes: scales providing usable data

7.1 Global state

7.1.1 Clinical Global Impression CGI (Guy 1976)

This three-item observer-rated scale measures severity of illness

(CGI-S), global improvement (CGI-I) or change (CGI-C) and

therapeutic response, which are rated on a 7-point scale from 1

= normal to 7 = extremely unwell; lower scores are indicative of

decreased severity and/or greater recovery, and the treatment re-

sponse ratings, which take into account both therapeutic efficacy

and treatment-related adverse effects, range from 0 = marked im-

provement and no side effects, to 4 = unchanged or worse, with

side effects outweighing therapeutic effects. Each component of

the CGI is rated separately, and the instrument does not provide

a global score. Pecknold 1980; De Ronchi 1996; Friedman 2011

and Gunduz-Bruce 2013 are the only studies that have reported

data using this scale.

Other studies provided binary data using this scale, including

Gross 1974*; Clark 1975*; Amin 1977; Vergara 1977 and De

Ronchi 1996; andwhich measured numbers of participants as ’im-

proved’ or ’much improved’ on the basis of CGI ratings. Haas

1982 measured improvement/no improvement using the CGI by

including those still rated as ’severely’ or ’moderately ill’ by 30 days.

Huber 1971; Kolivakis 1974 and Kline 1977 adopted a similar

approach by assessing psychiatrists’ CGI ratings; participants who

were still rated as ’not changed’, ’minimally worse’, ’much worse’

or ’very much worse’ were considered not improved.

7.2 Mental state

7.2.1 Brief Psychiatric Rating Scale BPRS (Overall 1962)

The BPRS is an 18-item scale that measures positive symptoms,

general psychopathology and affective symptoms. The original

scale consists of 16 items, but the revised 18-item scale is more

commonly used. Scores range from 0 to 126. Each item is rated on

a 7-point scale, with 0 = ’not present’ to 7 = ’extremely severe’ and

with high scores indicating more severe symptoms. Gunduz-Bruce

2013 and Pecknold 1980 were the only studies to report data

from this scale. Anumonye 1976 and Kline 1977 provided binary

data using the BPRS to measure improvement/no improvement,

including results from participants who had achieved an ’absent’

level of improvement (Anumonye 1976) and from participants

with either ’no change’ or a ’worsened’ level of improvement (Kline

1977).

7.2.2 Montgomery Asberg Depression Rating Scale MADRS (

Montgomery 1979)

This scale is used to assess the severity of a range of psychotic symp-

toms in people with schizophrenia. It is a 65-item comprehensive

psychopathology scale that is used to identify the 17 most com-

monly occurring symptoms in primary depressive illness. Ratings

are based on 10 items. A high score indicates more severe and/or
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extensive symptoms. Silverstone 1984 was the only study to report

data from this scale.

7.2.3 Positive and Negative Syndrome Scale PANSS (Kay 1987)

PANSS was developed from the BPRS and the Psychopathology

Rating Scale. It is used to evaluate positive, negative and other

symptom dimensions in schizophrenia. The scale consists of 30

items, each measured on a 7-point scoring system ranging from 1

= absent to 7 = extreme. Only Friedman 2011 provided data using

this scale.

7.2.4 Scale for the Assessment of Negative Symptoms SANS (

Andreasen 1982)

The SANS measures the incidence and severity of negative symp-

toms using a 25-item scale and a 6-point scoring system, with 0 =

better to 5 = worse; a higher score indicates a more severe experi-

ence of negative symptoms. De Ronchi 1996 and Gunduz-Bruce

2013 were the only studies to provide data using this scale.

7.2.5 Scale for the Assessment of Positive Symptoms SAPS

(Andreasen 1982)

The SAPS, which is intended for use as a complementary instru-

ment to the SANS, measures positive symptoms using a 34-item

scale with a similar 6-point scoring system, by which 0 = better

to 5 = worse. The 34 items are split into four sections, each mea-

suring specific positive symptoms, including hallucinations, delu-

sions, bizarre behaviour and positive formal thought disorder. De

Ronchi 1996 was the only study that provided usable data from

this scale.

7.3 Social functioning

7.3.1 Social Behaviour Assessment Schedule SBAS (Platt 1980)

The SBAS is a standardised, semi-structured interview with the

participant’s closely involved family or friend (the ’informant’), un-

dertaken without the participant present. The scale takes around

60 to 90 minutes to complete and measures both objective and

subjective elements, referred to as the ’objective burden’ (the effect

of the participant’s behaviour on others) and the ’subjective bur-

den’ (the distress directly inflicted by the participant upon others).

The objective burden is assessed in a separate section, which takes

into account changes that have occurred in the household and

in the lives of the informant and relatives; the subjective burden

is rated separately for each item in sections B (behaviour, onset,

distress), C (change in social performance, onset of change, dis-

tress) and D (effects on children, onset, patient-relatedness, dis-

tress, effects on informant, effects on others). Section E assesses

concurrent events of relevance to the participant’s current situation

(again, measuring onset and independence), and Section F assesses

the amount of help and support that the informant receives from

friends/relatives (support, informant’s housing situation). Ratings

are assigned for each item from a 0, 1, 2, 3 rating schema, where a

lower score indicates a better outcome. Barnes 1983 was the only

study to employ this scale, which provided skewed data.

7.4 Quality of life

7.4.1 Specific Level of Functioning SLOF (Schneider 1983)

The SLOF is a clinician-based rating scale that consists of 43 items,

all of which are grouped into six behavioural and functional ar-

eas, including social skills, problem behaviours, self-care deficits,

community-living skills, vocational functioning and interpersonal

relationships. Each item is judged on a 5-point Linkert-type scale

from 0 to 4, with a high score indicating a better level of function-

ing. Friedman 2011 was the only study that provided data using

this scale; however, these are skewed.

7.5 Adverse effects

7.5.1 Extrapyramidal Symptom Rating Scale ESRS (Chouinard

1980)

The ESRS is a clinician-rated scale that assesses four types of drug-

induced movement disorders, including Parkinsonism, akathisia,

dystonia and tardive dyskinesia. Seven items are included in the

first section of the scale the ’questionnaire’ and are judged on a

4-point scale of 0 to 3, where 0 = absent and 3 = severe. The

second section the ’examination’ examines three items, including

tremor, bradykinesia, and gait and posture. These are rated for

individual body parts on a two-dimensional continuum of severity

and frequency. Friedman 2011 was the only study that provided

usable data from this scale; these data were skewed.

7.5.2 Extrapyramidal Side Effects Scale EPS (Simpson 1970)

This observer-rated scale is designed to assess parkinsonian and re-

lated extrapyramidal side effects. The scale consists of ten items, in-

cluding gait, arm dropping, shoulder shaking, elbow rigidity, wrist

rigidity, leg pendulousness, head dropping, glabella tap, tremor

and salivation; each is measured on a 5-point scoring system from

0 = absent to 4 = severe. Pecknold 1980 was the only study that

reported data using this scale; however, these were, again, skewed.

Excluded studies

We excluded 60 studies. Most of these were reviews, which did not

provide usable data, or were not randomised studies. Two trials

did not provide the required intervention (van Kammen 1982;

Ibarra 1996), and two did not focus on people with psychotic

illness (Reyntjens 1972; Poldinger 1976). One multi-centre study

(Brugmans 1968) would have been included if it had presented

data by experimental group. Both Crow 1986 and Johnstone

1997 compared several different antipsychotic drugs, including

pimozide, with placebo but did not report data by individual drug.

Five small trials used cross-over methodology and did not present

data derived from individual stages of the study (Morris 1970;

Kenway 1971; Svestka 1972; Van Wyck 1972; Smythies 1974).

We are seeking data from these studies for subsequent versions of

this review.
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Awaiting assessment

One study awaits translation (Umene 1972).

Ongoing studies

We know of no ongoing studies.

Risk of bias in included studies

For a graphical overview, please see Figure 4 and Figure 5.

Figure 4. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.
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Figure 5. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

Twenty-eight studies were reported to be randomised; four stud-

ies were rated as ’high risk’ of bias because no description of ran-

domisation was provided (Andersen 1972; Kline 1977; Abuzzahab

1980*; Haas 1982); only ’double blind allocation’ had taken place.

Inclusion of data from these studies did not substantially alter

most results of the analyses. Therefore we decided to include these

studies in the overall analyses. When these studies appeared in

our primary outcomes, they were subject to a sensitivity analysis

this has been provided in the data and analysis sections (sensitivity

analysis: Analysis 7.1; Analysis 7.2). Only four studies provided

adequate information on randomisation techniques (Pinard 1972;

Clark 1975*; McInnes 1978; Barnes 1983). The remaining 24

studies were rated as ’unclear’ risk of bias, as they had mentioned

that randomisation had been employed but did not provide any

further details.

Eighteen of the 28 studies reported as randomised included equal

numbers of participants in the experimental and control groups

without stating that they had used a matched pair design. The

method of randomisation generally was not described with the

exceptions of McInnes 1978, who reported ’flicking a coin’,

and Pinard 1972, who used a ’random number table’. Alloca-

tion concealment was generally poorly reported. Exceptions were

Gowardman 1973, who reported allocation by the hospital phar-

macist, suggesting adequate separation of allocation and treat-

ment, and McInnes 1978, who employed a ’double blind code’.

Donlon 1977 reported allocation by a ’disinterested third party’.

Poor reporting of allocation concealment has been associated with

an overestimation of effect of about 30% to 40% (Schulz 1994;

Moher 1998), which is likely with the remaining trials.

Blinding

Overall description of blinding was poor throughout the records

of the included studies; studies were described as ’double blind’

with two exceptions, where Anumonye 1976 and De Ronchi 1996

used a single-blind method. Eighteen studies briefly mentioned

precautions that they used to maintain blindness (Chouinard

1970; Andersen 1972; Kudo 1972; Denijs 1973; Gowardman

1973; Claghorn 1974; Gross 1974*; Kolivakis 1974; Clark 1975*;

Falloon 1978; McCreadie 1980; Chouinard 1982; Haas 1982;

McCreadie 1982*; Wilson 1982*; Barnes 1983; Silverstone 1984;

Nishikawa 1985). Twelve studies reported identical appearing

drug treatment; Nishikawa 1985, in addition, reported that taste

was made identical by adding a “common gastric acid”. Seven

studies reported adding oral placebo to the experimental regimens

to ensure that all participants had the same dosing frequency, and

another three reported giving drug treatment as a single daily dose

to all participants. Six studies that compared pimozide with a de-

pot antipsychotic injection reported using a ’double dummy de-

sign’ (Andersen 1972; Falloon 1978; McCreadie 1980; McCreadie

1982*; Barnes 1983; McCreadie 1987), meaning that they had

given either placebo injection or oral placebo to trial participants.

Blindness was not reported to have been tested in any of the in-

cluded studies. Two questions: one to the participant “What do

you think you have been given?” and one to the rater “What drug

do you think this person was allocated?” would have clarified the

situation. Failure to test double blinding leaves doubt as to how

much observation bias is included in the data.

Incomplete outcome data

Only three studies reported data with 100% follow-up of partic-

ipants (Gowardman 1973; Anumonye 1976; Chouinard 1982),

and LOCF was used in six of the included studies, in which

loss was reported at 35% or less (Chouinard 1970; Denijs 1973;

Amin 1977; Barnes 1983; De Ronchi 1996; Friedman 2011). One

study reported a large number of participants lost to follow-up

(Abuzzahab 1980*), with only 24% of participants completing the

full three years of the study only the outcome of ’leaving the study

early’ was presented in the data and analysis as per our protocol

regarding Dealing with missing data.

Overall, poor reporting at each stage of the included studies

made it difficult to ascertain the true numbers of participants

who left the study early use of a flow chart would have been

an appropriate measure to accurately reflect these numbers. Sev-

enteen studies provided details of participants leaving the study

early (Chouinard 1970; Huber 1971; Andersen 1972; Denijs

1973; Kolivakis 1974; Clark 1975*; Anumonye 1976; Amin 1977;

Donlon 1977; McCreadie 1980; Pecknold 1980; Haas 1982;

McCreadie 1982*; Wilson 1982*; Silverstone 1984; McCreadie

1987; De Ronchi 1996 ), and five studies did not make clear the

numbers of participants lost to follow-up (Pinard 1972; Claghorn

1974; Kline 1977; McInnes 1978; Nishikawa 1985). Most stud-

ies did not indicate whether they reported completer-only data;

did not specify whether completer-only or ITT analyses were em-

ployed; or presented highly skewed data.

Selective reporting

Most studies were rated as high risk of bias, as not all outcomes were

reported, in particular, data from rating scales went unreported

from the time intervals specified in the study protocols. Continu-

ous scale data were often poorly reported and either lacked explicit

statements regarding the denominator and standard deviation or

were presented only as significance tests.

Six of the 21 studies providing global outcomes appear to have

presented their categorical global state data using a ’last observation
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carried forward’ approach for those who left the study (Chouinard

1970; Denijs 1973; Amin 1977; Barnes 1983; De Ronchi 1996;

Friedman 2011; Gunduz-Bruce 2013). Sometimes this was stated

in the text, but in other instances, it was apparent only from the

tables. It is difficult to know how this practice affects results in

this review, but it might (Cotton 2006; Leucht 2007). We have

labelled these data as ’LOCF’.

Ten studies reported relapse as an outcome, but none made

the criteria explicit (Chouinard 1970; Andersen 1972; Denijs

1973; Amin 1977; Vergara 1977; Falloon 1978; McCreadie 1980;

McCreadie 1982*; Barnes 1983; Nishikawa 1985); criteria appear

to have been pragmatic clinical diagnoses that included ’increase

in/exacerbation of positive symptoms’ (Denijs 1973; McCreadie

1980; McCreadie 1982*) and ’clinical deterioration’ (Vergara

1977). Relapse data therefore were labelled ’clinically diagnosed’

rather than ’defined by’.

Other potential sources of bias

1. Funding

Twenty-one of the included studies provided information re-

garding funding sources; of these, three did not specify any in-

volvement with pharmaceutical companies, instead receiving sup-

port grants from the United States Public Health Service and

the Psychopharmacology Fund, Minneapolis, Minnesota (USA)

(Abuzzahab 1980*); a grant from the LEO Research Founda-

tion, Helsingborg (Sweden) (Andersen 1972) or support from

the Stanley Medical Research Institute, Chevy Chase, Maryland

(USA) (Gunduz-Bruce 2013). The remaining studies were sup-

plied grants as well as financial or other support from pharma-

ceutical companies: each of eighteen studies reported receipt of

funding, advice, support and drugs provided by specific phar-

maceutical companies. This included funding/grants or study

drugs supplied by McNeil Laboratories, Fort Washington, Penn-

sylvania (USA) (Chouinard 1970; Huber 1971; Gross 1974*;

Kolivakis 1974; Clark 1975*; Donlon 1977; Kline 1977; Pecknold

1980; Wilson 1982*) and drugs supplied by Ravizza Farma-

ceuti, Milan (Italy) (De Ronchi 1996). Seven of the included

studies received study drugs, advice or financial or other sup-

port from the pharmaceutical company responsible for develop-

ing pimozide, Janssen Pharmaceutica (Belgium) (Denijs 1973;

Falloon 1978; McCreadie 1980; Haas 1982; McCreadie 1982*;

Silverstone 1984; McCreadie 1987). One author in the Silverstone

1984 study was an employee of Janssen Pharmaceutica at the

time of the trial. Further, Friedman 2011 received funding from

grant MH0678060182 of the National Institute of Mental Health

(NIMH) but reported an extensive list of study authors’ commer-

cial interests, including previous grant support and contacts of

employment (see Characteristics of included studies for further

details).

2. Rating scales

Most of the included studies did not indicate whether raters of

measurement scales were independent of treatment; only seven

studies reported using independent assessors (see Characteristics

of included studies). Clark 1975* reported that the raters were a

“research nurse and project psychiatrist”. The research nurse data

were thought more likely to be independent and are presented in

this review, although the project psychiatrist data are very similar.

Because the scale-rated outcomes were largely rated by a person

who was unlikely to be disinterested in the final result, most of

these are presented in this review with the warning, ’prone to

bias’. Only seven studies gave details on how rating scales were

administered and the extent to which raters were independent

(Andersen 1972; Pinard 1972; Anumonye 1976; Falloon 1978;

McCreadie 1980; McCreadie 1982*; Friedman 2011).

Effects of interventions

See: Summary of findings for the main comparison

PIMOZIDE versus PLACEBO for schizophrenia or related

psychoses; Summary of findings 2 PIMOZIDE versus ANY

ANTIPSYCHOTIC for schizophrenia or related psychoses;

Summary of findings 3 PIMOZIDE + ANY ANTIPSYCHOTIC

versus ANY ANTIPSYCHOTIC for schizophrenia or related

psychoses; Summary of findings 4 PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANTIPSYCHOTIC + PLACEBO

for schizophrenia or related psychoses; Summary of

findings 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus

ANTIPSYCHOTIC + ANTIPSYCHOTIC for schizophrenia or

related psychoses

1. COMPARISON 1: PIMOZIDE versus PLACEBO

Five studies were included in this comparison, with a total of

163 participants. Only two studies provided data for the primary

outcomes of mental state and extrapyramidal symptoms, which

included specific symptoms (n = 45; Huber 1971; Clark 1975*).

Each of the remaining studies provided data for the secondary

outcomes, including global state, adverse effects and leaving the

study early all data presented are binary, and no continuous data

are available for analysis.

1.1 Global state

1.1.1 Relapse

Overall results were equivocal for global state, with no real differ-

ences noted between those receiving pimozide and those receiving

placebo. Only one small study provided data for relapse, which

by medium term slightly favoured pimozide, indicating a greater

risk of relapse for those receiving placebo. However, this was not

significant (1 RCT n = 20, RR 0.22 CI 0.03 to 1.78; Analysis 1.1).
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1.1.2 No improvement

Pimozide was slightly favoured by both short (2 RCTs n = 40, RR

0.61 CI 0.15 to 2.45) and medium term (2 RCTs n = 62, RR 0.84

CI 0.67 to 1.06; Analysis 1.2) with greater risk of relapse noted for

people receiving placebo; again, this was not significant. Results

by short term demonstrate a moderate level of heterogeneity (P =

0.15, I² = 53%) and are presented using a random-effects model

(no significant difference between the results is evident if a fixed-

effect model is used).

1.2 Mental state

1.2.1 Specific symptoms

Again, results for mental state show no effect of pimozide. Slight,

non-significant favour was noted with placebo regarding anxiety

and tension experienced by people receiving pimozide by medium

term ( 1 RCT n = 25, RR 2.06 CI 0.09 to 46.11) and auditory

hallucinations by short term (1 RCT n = 19, RR 3.30 CI 0.15

to 72.08). However, slight favour was seen with pimozide for the

incidence of depression, with greater risk observed by medium

term for those receiving placebo (1 RCT n = 25, RR 0.67 CI 0.05

to 9.47; Analysis 1.3); again, this was not significant.

1.3 Adverse effects

Data are very limited for all adverse effect outcomes, with only

three studies presenting usable data (total n = 111); none of the

data are pooled.

1.3.1 Extrapyramidal adverse effects specific

Only two studies presented data for this outcome. Huber 1971

presented short-term data and found no difference between groups

for akathisia (1 RCT n = 19, RR 5.50 CI 0.30 to 101.28), rigidity

(1 RCT n = 19, RR 5.50 CI 0.30 to 101.28) or tremor (1 RCT

n = 19, RR 3.30 CI 0.15 to 72.08). Similar equivocal results

were found by Clark 1975*, who presented medium-term data for

dystonia (1 RCT n = 25, RR 0.67 CI 0.05 to 9.47), akathisia (1

RCT n = 25, RR 0.22 CI 0.03 to 1.85), rigidity (1 RCT n = 25,

RR 1.33 CI 0.14 to 12.82), tremor (1 RCT n = 25, RR 1.0 CI

0.20 to 4.95) and feeling restless (1 RCT n = 25, RR 2.00 CI 0.24

to 16.61; Analysis 1.4).

1.3.2 Anticholingenic effects

It was found that pimozide was no more likely than placebo to

cause blurred vision (1 RCT n = 25, RR 1.00 CI 0.20 to 4.95)

or dry mouth (1 RCT n = 25, RR 0.23 CI 0.01 to 5.12; Analysis

1.5).

1.3.3 Cardiovascular effects

No clear difference between pimozide and placebo was found over

a range of cardiovascular outcomes. Huber 1971 presented iden-

tical data for two outcomes: increase in blood pressure and elec-

trocardiographic (ECG) changes. The difference between groups

was not statistically significant for either outcome (1 RCT n = 19,

RR 3.30 CI 0.15 to 72.08). Clark 1975* found that pimozide did

not produce more severe dizziness than was seen with placebo (1

RCT n = 25, RR 0.67 CI 0.11 to 3.99; Analysis 1.6), nor did it

produce increased chest pain.

1.3.4 Abnormal laboratory tests

Again, individual studies with small sample sizes presented data for

abnormal laboratory tests; tests were equivocal for each outcome

with confidence intervals for best estimate of effect, including

both no effect and appreciable benefit/ harm. Slight favour was

noted with pimozide when any abnormal haematological data were

assessed (1 RCT n = 25, RR 0.53 CI 0.19 to 1.51), when white

cell count increased (1 RCT n = 19, RR 0.56 CI 0.06 to 5.14)

and when blood urea nitrogen balance was abnormal (1 RCT n =

25, RR 0.23 CI 0.01 to 5.12); slight favour was seen with placebo

with liver function abnormalities (1 RCT n = 25, RR 2.06 CI

0.09 to 46.11) and increased alkaline phosphatase (1 RCT n=19,

RR 1.67 CI 0.36 to 7.82; Analysis 1.7). These findings were not

significant.

1.3.5 Central nervous system effects

Small studies again presented data for this outcome; no differences

were found between groups for headaches (1 RCT n = 25, RR

2.33 CI 0.60 to 9.02) or sedation by medium term (1 RCT n =

25, RR 0.33 CI 0.03 to 3.20), or for drowsiness by short term (1

RCT n = 19, RR 0.22 CI 0.01 to 4.05). It did appear as though

pimozide had a beneficial effect on insomnia, but the result just

failed to reach significance (1 RCT n = 25, RR 0.58 CI 0.31 to

1.09; Analysis 1.8).

1.3.6 Dermatological effects

Data show that pimozide is no more likely than placebo to cause

dermatitis (1 RCT n = 25, RR 0.33 CI 0.03 to 3.20; Analysis 1.9).

1.3.7 Endocrine effects

No instances of galactorrhoea were reported in either group

(Analysis 1.10).

1.3.8 Gastrointestinal effects

Data show that pimozide was no more likely than placebo to cause

acute cholecystitis (1 RCT n = 45, RR 1.41 CI 0.06 to 32.53).
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Pimozide was no more likely to cause diarrhoea (1 RCT n = 25,

RR 0.22 CI 0.03 to 1.85) or nausea (1 RCT n = 25, RR 0.22

CI 0.03 to 1.85; Analysis 1.11), and no instances of constipation

were recorded in either group.

1.3.9 Other

Medium-term data from one small study reveal no difference be-

tween groups for anorgasmia (1 RCT n = 25, RR 2.06 CI 0.09 to

46.11). A higher risk of intensified symptoms was noted amongst

people receiving placebo by short term (1 RCT n = 45, RR 0.09

CI 0.00 to 1.83) and by medium term (1 RCT n = 41, RR 0.42

CI 0.15 to 1.16); however, this was not significant. Pimozide was

no more likely than placebo to cause weight gain (1 RCT n =

25, RR 3.44 CI 0.18 to 64.88) or weight loss by medium term

(1 RCT n = 25, RR 0.44 CI 0.09 to 2.20). It was found that

pimozide did not cause greater weight loss than placebo in the

short term (1 RCT n = 19, RR 0.63; 95% CI 0.28 to 1.46). Data

for ocular pigment deposit (Huber 1971) show that pimozide was

no more likely than placebo to produce an increase or a decrease

(1 RCT n = 10, RR 0.37 CI 0.02 to 8.01; Analysis 1.8). These

results were not significant. Individual studies presented data for

nasal congestion (Clark 1975*), which demonstrated slight favour

for pimozide andgreater risk for those receiving placebo (1 RCT

n = 25, RR 0.23 CI 0.01 to 5.12). Nor were any differences in

unpleasant dreams found between the groups (1 RCT n = 19, RR

3.30 CI 0.15 to 72.08; Analysis 1.12).

1.4 Leaving the study early

1.4.1 Because of adverse effects

Adverse effects did cause some attrition, but no clear differences

between groups were noted by short term (1 RCT n = 45, RR 0.23

CI 0.02 to 2.29) or by medium term (1 RCT n = 59, RR 0.19 CI

0.01 to 3.75; Analysis 1.13).

1.4.2 For any reason

Three small studies (n = 90) reported data on attrition for any

reason, and no difference between pimozide and placebo was seen

at short term (3 RCTs n = 90, RR 1.01 CI 0.30 to 3.39); how-

ever, evidence suggested slight heterogeneity (P = 0.29, I² = 20%).

Medium-term results did show a difference favouring pimozide

this difference was just statistically significant (1 RCT n = 66, RR

0.35 CI 0.17 to 0.72; Analysis 1.14).

2. COMPARISON 2: PIMOZIDE versus PLACEBO:

WITHDRAWAL STUDY

Participants in Denijs 1973 (n = 40) were initially maintained on

pimozide for two months. They were then allocated to pimozide

continuation or to withdrawal onto placebo. This study, therefore,

is reported separately. Data were reported for the primary outcome

of mental state, as well as for secondary outcomes of global state,

adverse effects and leaving the study early. All data presented are

binary, and no continuous data are available for analysis.

2.1 Global state

2.1.1 Relapse clinical diagnoses

Slight, non-significant favour for pimozide was noted, with higher

risk of relapse evident at medium term amongst participants re-

ceiving placebo (1 RCT n = 40, RR 0.33 CI 0.01 to 7.72; Analysis

2.1).

2.2 Mental state

2.2.1 Use of additional medication

Significantly more people in the placebo group than in the pi-

mozide group needed additional haloperidol (1 RCT n = 40, RR

0.18 CI 0.06 to 0.51; Analysis 2.2).

2.3 Adverse effects

2.3.1 Death

One death in the pimozide group was reported as due to “toxi-

infectious shock”; this did not produce a significant difference

between groups (1 RCT n = 40, RR 3.00 CI 0.13 to 69.52; Analysis

2.3).

2.4 Leaving the study early

2.4.1 Any reason

No difference was noted between groups for study attrition at six

months for any reason (1 RCT n = 40, RR 1.00 CI 0.7 to 14.90;

Analysis 2.4).

3. COMPARISON 3: PIMOZIDE versus ANY

ANTIPSYCHOTIC

Twenty-six of the included studies (n = 921) provided data for this

comparison; of these, two studies provided data for the primary

outcome of mental state: no improvement (Anumonye 1976;

Kline 1977; n = 54); 12 RCTs provided data for extrapyramidal

adverse effects (Chouinard 1970; Kudo 1972; Claghorn 1974;

Clark 1975*; Amin 1977; Kline 1977; Falloon 1978; McCreadie
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1980; Pecknold 1980; Haas 1982; McCreadie 1982*; Silverstone

1984; n = 412); four RCTs provided data for incidence of use

of antiparkinson drugs (Andersen 1972; Kline 1977; McCreadie

1980; Haas 1982; n = 145) and one study provided data for average

endpoint score using the EPS (Pecknold 1980; n = 16); however,

these results were skewed. The remaining studies provided data

for secondary outcomes, including service utilisation, global state,

mental state, adverse effects, social functioning and leaving the

study early. Most outcomes are dichotomous; however, some scale

data were available in some studies (Pecknold 1980; Barnes 1983;

Silverstone 1984).

3.1 Service utilisation

3.1.1 Hospital admission

No difference was reported between groups of numbers of partic-

ipants admitted to hospital by medium term when pimozide was

compared with fluphenazine decanoate (1 RCT n = 44, RR 0.83

CI 0.35 to 1.98; Analysis 3.1).

3.2 Global state

3.2.1 Relapse clinical diagnoses

Two studies found no short-term difference between those tak-

ing pimozide and others allocated to two different antipsychotic

drugs, including trifluoperazine and fluphenazine (2 RCTs n =

60, RR 1.67 CI 0.23 to 11.87). At medium term, again, no clear

differences between groups were noted when pimozide was com-

pared with trifluoperazine, fluphenazine decanoate or thioridazine

(7 RCTs n = 227, RR 0.82 CI 0.57 to 1.17; Analysis 3.2).

3.2.2 No improvement

In five studies, pimozide was slightly favoured over other oral an-

tipsychotic drugs (including thioridazine, haloperidol, chlorpro-

mazine and carpipramine) in the short term (5 RCTs n = 146,

RR 0.75 CI 0.48 to 1.17), indicating a slightly greater risk of no

improvement for people receiving other antipsychotics. Data for

medium term were equivocal when pimozide was compared with

trifluoperazine, thioridazine or chlorpromazine (6 RCTs n = 186,

RR 0.99 CI 0.75 to 1.31; Analysis 3.3), and a slight degree of

heterogeneity was oted (P = 0.24, I² = 26%).

3.2.3 Average score (CGI)

In the one study that reported data using the CGI for global im-

pression, no difference between groups was reported when pi-

mozide was compared with chlorpromazine in the short term (1

RCT n = 16, MD -0.15 CI -1.25 to 0.95; Analysis 3.4).

3.3 Mental state

3.3.1 Average score (BPRS)

In the short term, pimozide was slightly favoured over chlorpro-

mazine in the one study that reported data using this scale; how-

ever, this finding was not significant (1 RCT n = 16, MD -13.88

CI -28.21 to 0.45; Analysis 3.5).

3.3.2 Average score (MADRS), skewed

Only one study reported data using this outcome scale (n = 22);

results are skewed; however, the mean scores indicate no differences

between people receiving pimozide or haloperidol (Analysis 3.6).

3.3.3 No improvement

The binary data, which were measured using the BPRS, demon-

strated no apparent differences between people receiving pimozide

versus chlorpromazine or trifluoperazine at short term (2 RCTs n

= 54, RR 0.92 CI 0.43 to 1.96) and at medium term (1 RCT n =

23, RR 1.09 CI 0.08 to 15.41; Analysis 3.7).

3.3.4 Specific symptoms

A series of specific symptoms related to mood, anxiety and tension

were reported that occurred once medication had been instigated.

It is feasible that these were part of the illness or that they may have

been caused by the medication; whatever the cause, no apparent

differences between pimozide and typical antipsychotic drugs were

noted for depression in the short term (1 RCT n = 44, RR 0.61

CI 0.30 to 1.21), nor for improvement in psychomotor activity (1

RCT n = 20, RR 0.40 CI 0.10 to 1.60) or the presence of first-rank

symptoms (1 RCT n = 44, RR 0.56 CI 0.24 to 1.29). By medium

term, no differences between groups were apparent for anxiety/

tension (3 RCTs n = 161, RR 0.67 CI 0.20 to 2.29) or for the

presence of first-rank symptoms (1 RCT n = 44, RR 0.53 CI 0.25

to 1.11). However, the incidence of depression was greater with

people receiving fluphenazine decanoate or thioridazine compared

with pimozide (2 RCTs n = 74, RR 0.48 CI 0.26 to 0.89; Analysis

3.8). This finding was statistically significant.

3.3.5 Use of additional medication

Results were equivocal at short term when pimozide was compared

with chlorpromazine, flupenthixol or haloperidol (3 RCTs n = 114,

RR 1.07 CI 0.77 to 1.49; Analysis 3.9), and other antipsychotics

were slightly favoured.
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3.4 Adverse effects

3.4.1 Extrapyramidal adverse effects specific

Many effects are reported;see Figure 6 (Analysis 3.10). Again, few

clear differences are evident, and no results demonstrate statistical

significance. For some outcomes, however, pimozide was more

likely to cause adverse effects such as tremor by short term (6

RCTs n = 186, RR 1.52 CI 0.97 to 2.38) and by medium term

(4 RCTs n = 175, RR 1.46 CI 0.68 to 3.11) when compared with

both typical and atypical antipsychotics; these findings just failed

to reach statistical significance (P = 0.07). This was also evident

in results for tardive dyskinesia by medium term (4 RCTs n =

108, RR 1.27 CI 0.73 to 2.23) when compared with fluphenazine

decanoate or trifluoperazine, and in results for akathisia by short

term (4 RCTs n = 148, RR 1.18 CI 0.79 to 1.76).
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Figure 6. Forest plot of comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, outcome: 3.10 Adverse

effects: 1. Extrapyramidal adverse effects - specific.
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3.4.1.1 Akathisia

Pimozide appeared more likely to cause akathisia in the short term,

but differences between groups did not reach statistical significance

(4 RCTs n = 148, RR 1.18 CI 0.79 to 1.76). Medium-term results

showed no real differences (5 RCTs n = 219, RR 1.17 CI 0.26 to

5.22) but demonstrated considerable heterogeneity (Chi² = 10.92,

I² = 63%).

3.4.1.2 Acute dyskinesia

Pimozide was no more likely to cause acute dyskinesia than other

antipsychotic drugs (haloperidol) in the short term (1 RCT n =

29, RR 2.68 CI 0.62 to 11.64).

3.4.1.3 Dystonia

Short-term results for dystonia appeared to favour those receiving

other antipsychotic drugs, but the difference was not significant

(2 RCTs n = 42, RR 0.78 CI 0.25 to 2.48). No difference was

found between groups by medium term (2 RCTs n = 50, RR 1.30

CI 0.28 to 6.00).

3.4.1.4 Gait disturbance

Limited data show no real differences between groups for short-

term (2 RCTs n = 59, RR 1.18 CI 0.16 to 8.62) or medium-term

(1 RCT n = 38, RR 0.25 CI 0.03 to 2.04) follow-up.

3.4.1.5 Hypersalivation

Again, no clear differences between groups were found by short

term (3 RCTs n = 115, RR 0.98 CI 0.31 to 3.12) or by medium

term (3 RCTs n = 102, RR 0.88 CI 0.13 to 6.15); these results

were slightly heterogeneic (Chi² = 3.11, I² = 36%).

3.4.1.6 Involuntary movements

One study found that pimozide was no more likely than other

typical antipsychotic drugs to cause involuntary movements (1

RCT n = 87, RR 0.34 CI 0.01 to 8.14).

3.4.1.7 Parkinsonism

Results were equivocal and demonstrated that pimozide was no

more likely than other antipsychotics to cause Parkinsonism by

short term (1 RCT n = 56, RR 1.25 CI 0.37 to 4.17) and by

medium term (2 RCTs n = 131, RR 2.12 CI 0.28 to 15.90).

3.4.1.8 Restlessness

Equivocal results were found in the short term (3 RCTs n = 101,

RR 1.20 CI 0.62 to 2.34); medium-term results showed that more

people in the pimozide group suffered from this side effect, but

the difference failed to reach significance (3 RCTs n = 134, RR

2.59 CI 0.41 to 16.49).

3.4.1.9 Rigidity

Short-term results indicate that people who received pimozide

were slightly more likely to experience this side effect (6 RCTs n

= 186, RR 1.21 CI 0.71 to 2.05); these results display slight het-

erogeneity (Chi² = 7.51, I² = 33%). Medium-term data, however,

are equivocal with only slight favour of other antipsychotics (5

RCTs n = 219, RR 1.12 CI 0.24 to 5.25); these results display

considerable heterogeneity (Chi² = 8.31, I² = 52%).

3.4.1.10 Seizure

In the one study that reported data at short term, people receiving

haloperidol were more likely to experience the side effect than

people receiving pimozide (1 RCT n = 29, RR 0.36 CI 0.02 to

8.07).

3.4.1.11 Use of antiparkinsonian drugs

Limited data revealed no real differences in numbers of partici-

pants needing antIparkinson medication by the end of the studyin

the short term (2 RCTs n = 67, RR 1.46 CI 0.54 to 3.94) or in

the medium term (3 RCTs n = 116, RR 0.84 CI 0.41 to 1.72;

Analysis 3.10). Both sets of results demonstrated heterogeneity:

only slightly at medium term (Chi² = 2.76, I² = 28%) but sub-

stantially at short term (Chi² = 2.88, I² = 65%).

3.4.2 Extrapyramidal adverse effects: average score (EPS),

skewed

Skewed data from the EPS were presented from one study, in-

dicating that people receiving pimozide experienced considerably
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more numerous extrapyramidal symptoms than people receiving

chlorpromazine. However, these results must be interpreted with

caution and are best considered by viewing Analysis 3.11.

3.4.3 Death

Only one study reported death; this was described as a suicide in

the control (chlorpromazine) group (1 RCT n = 51, RR 0.32 CI

0.01 to 7.53; Analysis 3.12).

3.4.4 Anticholinergenic effects

Most of the data provided showed no differences between pi-

mozide and other typical or atypical antipsychotics, including

blurred vision (pimozide compared with fluphenazine decanoate,

haloperidol, chlorpromazine, trifluoperazine or thioridazine), in

the short term (4 RCTs n = 110, RR 0.98 CI 0.46 to 2.09) and in

the medium term (5 RCTs n = 219, RR 0.98 CI 0.45 to 2.12); data

were equivocal for sweating (when pimozide was compared with

carpipramine or haloperidol; 2 RCTs n = 85, RR 2.16 CI 0.29

to 15.96) and in urinary retention at short term (pimozide com-

pared with fluphenazine decanoate, carpipramine, haloperidol or

trifluoperazine; 3 RCTs n = 121, RR 1.26 CI 0.28 to 5.67) and at

medium term (2 RCTs n = 125, RR 0.26 CI 0.03 to 2.25). Data for

dry mouth were equivocal at short term when pimozide was com-

pared with fluphenazine decanoate, haloperidol, carpipramine or

chlorpromazine (5 RCTs n = 166, RR 0.84 CI 0.54 to 1.31), but

by medium term, data significantly favoured (P = 0.01) pimozide

when compared with fluphenazine decanoate, trifluoperazine or

thioridazine (4 RCTs n = 175, RR 0.44 CI 0.23 to 0.85; Analysis

3.13).

3.4.5 Cardiovascular effects

No differences in various cardiovascular symptoms such as rise or

fall in blood pressure and dizziness were noted between pimozide

and other drugs. Pimozide was no more likely to cause a fall in

blood pressure than were other antipsychotic drugs both in the

short term and in the medium term.

Similar results were found for rise in blood pressure with equivocal

data; pimozide also had no obvious effect on postural blood pres-

sure. Short-term data for dizziness were similar for both groups,

and again, no differences were found in the medium term.

Various cardiovascular adverse effects were recorded, each of which

demonstrated equivocal results when pimozide was compared with

other antipsychotics.

3.4.5.1 Chest pain

By medium term, when pimozide was comparedwith thioridazine,

pimozide was slightly favoured (1 RCT n = 30, RR 0.33 CI 0.01

to 7.58).

3.4.5.2 Dizziness

Only slight favour of pimozide was seen by short term when

compared with fluphenazine, chlorpromazine, haloperidol or

carpipramine (5 RCTs n = 161, RR 0.73 CI 0.26 to 2.02). Again,

by medium term, no difference between groups was seen when

pimozide was compared with trifluoperazine or thioridazine (3

RCTs n = 161, RR 1.08 CI 0.34 to 3.43).

3.4.5.3 ECG changes:

A surprising lack of usable ECG data was reported. Kudo 1972

found no short-term differences in ECG changes (1 RCT n = 56,

RR 0.33 CI 0.04 to 3.01).

3.4.5.4 Hypotension

By short term, results were equivocal (3 RCTs n = 114, RR

1.13, CI 0.50 to 2.59), with only slight favour for pimozide over

fluphenazine at medium term in the one study that reported data

(1 RCT n = 43, RR 0.32 CI 0.07 to 1.46). Postural hypotension

was reported in two studies, with results demonstrating greater

risk in the antipsychotics group (fluphenazine or haloperidol; 2

RCTs n = 42, RR 0.33 CI 0.06 to 1.92).

3.4.5.5 Hypertension

This was scarcely reported, and no difference between groups

was found in the short term when pimozide was compared with

carpipramine (1 RCT n = 56, RR 1.00 CI 0.07 to 15.21) nor in

the medium term when it was compared with trifluoperazine (1

RCT n = 87, RR 0.51 CI 0.05 to 5.44).

3.4.5.6 Palpitations

Heart palpitations were reported in two studies that compared

pimozide with haloperidol and or carpipramine; however, results

are equivocal by short term (2 RCTs n = 78, RR 1.28 CI 0.31 to

5.28).

3.4.5.7 Substernal pain

This was reported in one study that compared pimozide with

thioridazine, with slight favouring of pimozide by medium term

(1 RCT n = 30, RR 0.33 CI 0.01 to 7.58; Analysis 3.14).
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3.4.6 Abnormal laboratory tests

Meta-analysis was not possible in this outcome, as data were re-

ported only from single studies. No differences were seen between

pimozide and control groups.

3.4.6.1 Haematological

Granulocytopenia was slightly more evident amongst people re-

ceiving fluphenazine than pimozide (1 RCT n = 20, RR 0.33 CI

0.02 to 7.32). No difference between groups with leukocytosis was

reported at short term (1 RCT n = 20, RR 1.00 CI 0.34 to 2.93)

and at medium term (1 RCT n = 51, RR 0.96 CI 0.06 to 14.55)

when pimozide was compared with chlorpromazine or haloperi-

dol. Slightly more people receiving pimozide experienced macro-

cytosis than those receiving haloperidol at short term (1 RCT n

= 20, RR 5.00 CI 0.27 to 92.62); however, this was not a signifi-

cant finding. By medium term, no difference could be seen in any

abnormal data (1 RCT n = 30, RR 1.00 CI 0.31 to 3.28).

3.4.6.2 Liver function

No difference in any abnormal laboratory data was evident (1 RCT

n = 30, RR 0.20 CI 0.03 to 1.51).

3.4.6.3 Renal function

No difference was noted between groups in results for albumin

in urinalysis (1 RCT n = 20, RR 3.00 CI 0.14 to 65.90) and for

granular cysts on urinalysis (1 RCT n = 20, RR 3.00 CI 0.14 to

65.90; Analysis 3.15).

3.4.7 Central nervous system effects

3.4.7.1 Arousal

Results appeared to favour pimozide for both sedation and drowsi-

ness; in the short term, pimozide appeared to present a lower in-

cidence of sedation (1 RCT n = 42, RR 0.79 CI 0.47 to 1.34),

with significant favour for pimozide evident at medium term (3

RCTs n = 155, RR 0.30 CI 0.12 to 0.72); these three studies

consistently found pimozide less likely to cause sedation. At short

term, pimozide was less likely to cause drowsiness when compared

with haloperidol, chlorpromazine, fluphenazine or carpipramine

(7 RCTs n = 226, RR 0.77 CI 0.60 to 1.00); these results demon-

strated statistical significance (P = 0.05). Pimozide was also slightly

favoured at medium term (5 RCTs n = 229, RR 0.61 CI 0.33

to 1.11); however, this finding was not significant. Insomnia was

similar across groups in the short term (3 RCTs n = 101, RR 1.02

CI 0.67 to 1.55) and in the medium term (4 RCTs n = 181, RR

0.92 CI 0.35 to 2.39), with no differences evident.

Data for excitement were equivocal, with slight non-significant

favouring of fluphenazine over pimozide in the short term (1 RCT

n = 20, RR 3.00 CI 0.14 to 65.90) but slight favouring of pimozide

over trifluoperazine in the medium term (1 RCT n = 87, RR 0.68

CI 0.12 to 3.88). Instances of faintness were greater amongst peo-

ple receiving trifluoperazine than among those receiving pimozide

in the one study that reported this adverse effect by medium term

(1 RCT n = 20, RR 0.20 CI 0.01 to 3.70). No difference between

groups was observed in the numbers of participants experiencing

fatigue at short term (3 RCTs n = 101, RR 1.07 CI 0.57 to 2.00),

nor levels of restlessness at short term (1 RCT n = 56, RR 1.20 CI

0.62 to 2.34) and at medium term (2 RCTs n = 95, RR 2.59 CI

0.41 to 16.49); however, medium-term data demonstrate consid-

erable heterogeneity (Chi² = 2.50, I² = 60%; Analysis 3.16).

3.4.7.2 Headaches

At short term, data indicate that slightly more people experienced

headache as a side effect when given other antipsychotics (includ-

ing haloperidol, chlorpromazine, carpipramine or fluphenazine

decanoate (4 RCTs n = 161, RR 0.67 CI 0.21 to 2.07); these data

are slightly heterogeneous (Chi² = 4.80, I² = 38%). Medium-term

resultsseem to slightly favour the use of other antipsychotics (5

RCTs n = 219, RR 2.14 CI 0.84 to 5.45); these results are not

statistically significant (Analysis 3.16).

3.4.7.3 Memory defects

Clark 1975* presented equivocal data for memory defects (1 RCT

n = 30, RR 0.33 CI 0.01 to 7.58; Analysis 3.16).

3.4.8 Dermatological effects

Some studies reported specific adverse effects such as rash, dermati-

tis and itching, but no differences between pimozide and other

drugs were clearly demonstrated for acne vulgaris (1 RCT n = 20,

RR 3.00 CI 0.14 to 65.90), dermatitis (1 RCT n = 30, RR 1.00

CI 0.07 to 14.55), itching (2 RCTs n = 131, RR 0.61 CI 0.08 to

4.46) and rashes, short term (3 RCTs n = 145, RR 1.75 CI 0.47

to 6.53) or medium term (2 RCTs n = 125, RR 0.38 CI 0.11 to

1.31; Analysis 3.17).

3.4.9 Endocrine effects

Endocrine effects were rarely recorded, and the small studies re-

porting amenorrhoea and galactorrhoea would have been very un-

likely to find a difference between pimozide and other drugs, even

if it exists. The limited data showed no differences between groups

for short-term (1 RCT n = 56, RR 5.00 CI 0.25 to 99.67) and
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medium-term amenorrhoea (1 RCT n = 20, RR 3.00 CI 0.14 to

65.90), galactorrhoea (1 RCT n = 30, RR 0.33 CI 0.01 to 7.58)

or acute cholecystitis (1 RCT n = 60, RR 2.81 CI 0.12 to 66.40;

Analysis 3.18).

3.4.10 Gastrointestinal effects

For a list of adverse effects including appetite change, nausea and

weight change, pimozide was not clearly different from antipsy-

chotic drugs (Analysis 3.19).

3.4.10.1 Abdominal cramps

No difference was noted at medium term (3 RCTs n = 151, RR

1.97 CI 0.35 to 10.95).

3.4.10.2 Anal incontinence

No difference was noted at short term (1 RCT n = 20, RR 3.00

CI 0.14 to 65.90).

3.4.10.3 Appetite decrease

No difference was noted at short term (2 RCTs n = 85, RR 1.34

CI 0.22 to 8.07) or at medium term (2 RCTs n = 107, RR 1.05

CI 0.16 to 6.84); however, heterogeneity was considerable in the

short term (Chi² = 2.73, I² = 63%).

3.4.10.4 Appetite increase

No difference was seen at short term (2 RCTs n = 85, RR 0.65 CI

0.15 to 2.83).

3.4.10.5 Constipation

A slighter higher occurrence of constipation was evident amongst

people receiving other antipsychotics than pimozide by short term

(5 RCTs n = 190, RR 0.64 CI 0.31 to 1.30) and by medium

term (4 RCTs n = 132, RR 0.75 CI 0.30 to 1.88); however, these

findings were not significant.

3.4.10.6 Diarrhoea

No difference was evident at short term (2 RCTs n = 76, RR 1.02

CI 0.11 to 9.33) or at medium term (1 RCT n = 30, RR 3.00 CI

0.13 to 68.26).

3.4.10.7 Nausea and vomiting

These were slightly more prevalent amongst people receiving other

antipsychotics than amongst those given pimozide at short term

(2 RCTs n = 76, RR 0.28 CI 0.05 to 1.61) and at medium term

(5 RCTs n = 203, RR 0.64 CI 0.24 to 1.69).

3.4.11 Genitourinary effects

Each of three small trials reported a single symptom. Pimozide

was no different from other drugs for the outcomes of anorgasmia

(pimozide compared with thioridazine; 1 RCT n = 30, RR 3.00 CI

0.13 to 68.26), nocturia (pimozide compared with trifluoperazine;

1 RCT n = 87, RR 0.34 CI 0.01 to 8.14) and dysuria (pimozide

compared with carpipramine; 1 RCT n = 56, RR 0.33 CI 0.01 to

7.85; Analysis 3.20).

3.4.12 Other

When levels of intensified symptoms were compared, pimozide

was slightly favoured in the short term when compared with

carpipramine or trifluoperazine (2 RCTs n = 116, RR 0.48 CI 0.09

to 2.50) and in the medium term when compared with chlorpro-

mazine or trifluoperazine (2 RCTs n = 92, RR 0.59 CI 0.27 to

1.28). In the meta-analysis, data were not significant but demon-

strated slight favour of pimozide over the different antipsychotics

(4 RCTs n = 208, RR 0.56 CI 0.28 to 1.14). With weight loss, no

difference between groups was observed at short term (1 RCT n

= 20, RR 0.33 CI 0.04 to 2.69) or at medium term (3 RCTs n =

161, RR 1.27 CI 0.42 to 3.82), nor was any difference reported

between groups with weight gain at short term (1 RCT n = 43,

RR 1.58 CI 0.16 to 16.17) or at medium term (4 RCTs n = 175,

RR 1.46 CI 0.51 to 4.20; Analysis 3.21).

3.5 Social functioning

3.5.1 Social functioning: average score (SBAS), skewed

Data from one study were skewed and are best examined through

inspection (Analysis 3.22). Results imply no difference between

groups regarding levels of social functioning; however, these results

must be interpreted with caution.

3.6 Leaving the study early

3.6.1 Because of relapse

Relapse during the study was another reason for early attrition in

some trials, but short-term data from one trial (Chouinard 1970)

showed no difference between pimozide and trifluoperazine at

three months (1 RCT n = 20, RR 3.00 CI 0.14 to 65.90). Three
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trials presented medium-term data, and results appear to slightly

favour pimozide (3 RCTs n = 76, RR 0.88 CI 0.28 to 2.78; Analysis

3.23).

3.6.2 Because of adverse effects

When adverse effects were cited as the cause of attrition, data

from short-term trials (6 RCTs n = 234, RR 0.80 CI 0.32 to

2.01) and from medium-term trials (7 RCTs n = 252, RR 0.99 CI

0.57 to 1.72; Analysis 3.24) were equivocal. The latter data were

derived from two trials in which pimozide was compared with

depot fluphenazine.

3.6.3 For any reason

Eleven studies found no difference in attrition between pimozide

and antipsychotic drugs in the short term when the reason for at-

trition was not made explicit (11 RCTs n = 368, RR 1.23 CI 0.63

to 2.40). In the medium term, fourteen trials still found no clear

difference (14 RCTs n = 523, RR 0.87 CI 0.69 to 1.09), even when

the five studies comparing pimozide with depot fluphenazine de-

canoate were analysed separately. All data are homogeneous. Fi-

nally, Abuzzahab 1980*, in a 15-month study, found no long-term

differences between pimozide and oral fluphenazine (1 RCT n =

62, RR 1.00 CI 0.60 to 1.67; Analysis 3.25).

4. Comparison 4: PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC

Results for this comparison came from three studies (n = 142),

with most of the data reported from two studies (De Ronchi

1996; Friedman 2011), which reported results for both primary

outcomes of mental state and extrapyramidal adverse effects. The

third study (Nishikawa 1985) provided data on global state relapse

and leaving the study early. Only data on leaving the study early

were pooled, as each study reported all other outcomes separately.

Most reported data are skewed and should be interpreted with

caution.

4.1 Global state

4.1.1 Relapse: clinical diagnosis

In the one small study that reported this outcome, a significantly

greater number of participants receiving thioridazine alone expe-

rienced relapse (as clinically diagnosed in the study) compared

with people receiving pimozide combined with the same antipsy-

chotic at medium term (1 RCT n = 69, RR 0.28 CI 0.15 to

0.50; Analysis 4.1); this was a statistically significant finding (P =

0.00001; Analysis 4.1).

4.2 Leaving the study early

4.2.1 Any reason

Levels of attrition for any reason seemed to favour the pi-

mozide+antipsychotic treatment group over the antipsychotics

group at medium term (1 RCT n = 69, RR 0.56 CI 0.42 to 0.74;

Analysis 4.2).

5. Comparison 5. PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO

5.1 Global state

5.1.1 Average score (CGI), skewed

Data were skewed for average change score when the CGI was

used in one study (Analysis 5.1).

5.1.2 Average score (CGI-S)

Data show no difference in CGI-S scores at short term (n = 28,

RR 0.00 CI -0.49 to 0.49; Analysis 5.2).

5.1.3 Average score (CGI-I)

Data from a single study show significance suggesting greater im-

provement just with people receiving clozapine+placebo (P = 0.04)

at short term (n = 28, RR 0.60 CI 0.01 to 1.19; Analysis 5.3).

5.2 Mental state

5.2.1 Average score (BPRS)

Data from the same small single study again show slight signifi-

cance, suggesting greater improvement amongst people receiving

clozapine+placebo (P = 0.03) at short term (n = 28, RR 1.70 CI

0.14 to 3.26; Analysis 5.4).

5.2.2 Average score (BPRS psychosis subscale)

Much greater statistically significant results were found in the same

small study, again implying greater improvement with the cloza-

pine+placebo combination (n = 28, RR 1.70 CI 0.96 to 2..44;

Analysis 5.5).
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5.2.3 Average score (PANSS), skewed

Data from a single study were skewed for this outcome and are

best considered by inspection (Analysis 5.6).

5.2.4 Average score (SANS)

Results were equivocal between groups at short term when SANS

was used (n = 28, RR 1.00 CI -3.37 to 5.37; Analysis 5.7).

5.3 Adverse effects

5.3.1 Extrapyramidal adverse effects: specific

Results from a single study seem to suggest that more people

receiving combined pimozide/clozapine experienced hypersaliva-

tion than people receiving combined clozapine/placebo at medium

term (1 RCT n = 53, RR 2.99 CI 0.89 to 10.04; Analysis 5.8);

however, this finding was not statistically significant.

5.3.2 Extrapyramidal adverse effects: average score (ESRS),

skewed

EPS symptoms were measured in a single study using the ESRS;

results are skewed and, again, show no meaningful differences

between groups (Analysis 5.9).

5.3.3 Cardiovascular effects

Results were equivocal at medium term with occurrences of

bigeminy (1 RCT n = 53, RR 0.37 CI 0.02 to 8.73) or hypoten-

sion (1 RCT n = 53, RR 0.37 CI 0.02 to 8.73) only slightly more

prevalent amongst people given clozapine (Analysis 5.10).

5.3.4 Cardiovascular effects: average score

Data from a small study show that QTc levels were far greater

in people receiving combined pimozide+clozapine than in people

receiving clozapine+placebo (n = 28, RR 7.40 CI 3.62 to 11.17;

Analysis 5.11).

5.3.5 Cardiovascular effects: average score, skewed

All data for changes in cardiovascular activity, including diastolic

blood pressure, heart rate (bpm), QTc and systolic blood pressure,

are skewed and are best inspected by using an additional table

(Analysis 5.12).

5.3.6 Abnormal laboratory tests: average score, skewed

Data for abnormal laboratory tests, including changes in plasma

glucose level and cholesterol level, are skewed and are presented

in a separate table (Analysis 5.13).

5.3.7 Other specific effects

One study reported a higher level of ’intensified symptoms’ at

medium term when participants received combined clozapine/

placebo rather than combined pimozide/clozapine (1 RCT n = 53,

RR 0.22 CI 0.01 to 4.44); however, this finding was not significant

(Analysis 5.14).

5.4 Quality of life

5.4.1 Average score (SLOF), skewed

All quality of life data are skewed and are best presented in an

additional table (Analysis 5.15). Results indicate a greater level of

functioning in interpersonal relationships, social acceptability and

work skills at medium term when combined pimozide/clozapine is

compared with clozapine/placebo. Again, these results are skewed

and must be interpreted with caution.

5.5 Leaving the study early

5.5.1 Because of adverse effects

Results are equivocal for numbers of participants leaving the study

early because of adverse effects at short term (1 RCT n = 28, RR

3.00 CI 0.13 to 67.91) and at medium term (1 RCT n = 53, RR

0.56 CI 0.11 to 2.80); results are equivocal overall (2 RCTs n =

81, RR 0.85 CI 0.22 to 3.25; Analysis 5.16).

5.5.2 For any reason

Levels of attrition for any reason were again equivocal at short

term and at medium term (2 RCTs n = 81, RR 1.09 CI 0.35 to

3.33; Analysis 5.17).

6. Comparison 6. PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

ANY ANTIPSYCHOTIC

6.1 Global state

6.1.1 No improvement

In another small study, lower levels of improvement were seen

amongst people receiving combined pimozide/haloperidol com-

pared with people receiving combined haloperidol/levosulpiride

at short term (1 RCT n = 20, RR 5.00 CI 0.70 to 35.50); however,

this finding was not significant (Analysis 6.1).
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6.1.2 Average score (CGI-S)

Data reported from another single study suggest greater global

improvement amongst people receiving haloperidol/levosulpiride

than amongst those receiving combined pimozide/haloperidol at

short term using the CGI-Severity of illness (1 RCT n = 20, MD

2.50 CI 1.30 to 3.70; Analysis 6.2).

6.1.3 Average score (CGI-I)

The same study reported global improvement on the CGI-I

amongst people receiving haloperidol/levosulpiride (1 RCT n =

20, MD 1.50 CI 0.93 to 2.07; Analysis 4.5) at short term. These

results, although demonstrating statistical significance (P = 0.0001

or greater), should be interpreted with caution because of the small

sample size (Analysis 6.3).

6.2 Mental state

6.2.1 Average score (SANS)

Short-term data from the same study using the SANS, again, in-

dicate a higher level of improvement in negative symptoms when

people received combined haloperidol/levosulpiride rather than

combined pimozide/haloperidol (1 RCT n = 20, MD 24.00 CI

5.98 to 42.02). Results for SANS demonstrate statistical signifi-

cance (P = 0.009); however, caution is needed when these results

are interpreted because of their limited power (Analysis 6.4).

6.2.2 Average score (SAPS), skewed

Data from a single study were skewed when SAPS was used; how-

ever they indicate a higher level of improvement in positive symp-

toms when people received combined haloperidol/levosulpiride

rather than combined pimozide/haloperidol at short term (see

Analysis 6.5).

6.3 Adverse effects

6.3.1 Extrapyramidal adverse effects: average score, skewed

Furthermore, other EPS symptoms reported by another single

study suggest no difference in levels of akathisia, akinesia, rigidity

and tremor at short term; however, results are skewed and are best

presented in an additional table for inspection (Analysis 6.6).

6.3.2 Anticholinergenic effects: average score, skewed

A single study reported skewed data that may suggest greater in-

stances of dry mouth and blurred vision amongst people receiv-

ing combined pimozide/haloperidol rather than combined levo-

sulpiride/haloperidol at short term (Analysis 6.7).

6.3.3 Cardiovascular effects: average endpoint score, skewed

Furthermore, instances of dizziness, hypotension and tachycardia

present skewed data that are suitably presented in another separate

additional table (Analysis 6.8).

6.3.4 Autonomic effects: average score, skewed

Skewed data for autonomic effects are made available from a single

study; upon inspection, no difference between groups is apparent

(Analysis 6.9).

6.3.5 Central nervous system effects: average score, skewed

Again, central nervous system effects from a single study are skewed

to report the data; no difference is implied between groups in

drowsiness, headache and insomnia at short term (Analysis 6.10).

6.3.6 Endocrine effects: average score, skewed

Endocrine effects, including amenorrhoea and galactorrhoea, were

reported in a single study; however, data are skewed and must be

interpreted with caution (Analysis 6.11).

6.3.7 Gastrointestinal effects: average score, skewed

With skewed data from a single study, no clear difference be-

tween groups was evident with effects such as constipation, nau-

sea, weight loss and weight gain (Analysis 6.12).

6.3.8 Gastrointestinal effects

In the same study non-skewed data demonstrated no difference

by short term amongst participants who experienced constipation

(1 RCT n = 20, RR 3.00 CI 0.14 to 65.90; Analysis 6.13).

6.3.9 Other specific adverse effects

Again, one study reported mammary tension by short term, which

occurred more frequently amongst people receiving combined pi-

mozide/haloperidol than amongst people receiving combined lev-

osulpiride/haloperidol (1 RCT n = 20, RR 5.00 CI 0.70 to 35.50;

Analysis 6.14); however this was not a significant finding.

6.3.10 Other specific effects: average score, skewed

In addition, skewed data were presented for gynaecomastia in a

single study; results imply no clear difference between groups and

are presented in a separate table (Analysis 6.15).
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6.4 Leaving the study early

6.4.1 Because of adverse effects

Results are equivocal for numbers of participants leaving the study

early because of adverse effects at short term (1 RCT n = 20, RR

0.33 CI 0.02 to 7.32; Analysis 6.16).

6.4.2 For any reason

Again, results are equivocal at short term (3 RCTs n = 20, RR 0.33

CI 0.02 to 7.32; Analysis 6.17).

7. Comparison 7. SENSITIVITY ANALYSIS:

PIMOZIDE versus ANY ANTIPSYCHOTIC

7.1 Implication of randomisation and risk of bias

For our primary outcomes, only three studies reported data; there-

fore, a meaningful sensitivity analysis for randomisation is weak.

For mental state: relapse, no indication in the results suggest that

a study rated at ’high risk’ was likely to overestimate the effects

of the intervention (Analysis 7.1). This was also the case for our

additional primary outcome of Parkinsonism (Analysis 7.2). No

difference was seen in the direction of estimates of effects when

trials that were judged to be at high risk of bias across one or more

of the domains of randomisation were removed from the meta-

analysis (where relevant).

7.2 Assumptions for lost binary data

Sensitivity analysis in which those who left the study were not

assumed to have a bad outcome did not substantially change any

of the main outcomes.

7.3 Imputed values

No values included in the data and analysis were imputed.

7.4 Fixed-effect and random-effects

When primary outcome data were synthesised using a random-

effects model, no significant differences were noted in the estimate

of the effect.

8. Publication bias

Funnel plots were planned to investigate the possibility of publica-

tion bias (see Methods). The small study sizes led us to seek expert

advice (see ’Acknowledgements’). Such plots are not powerful in-

vestigative tools and are further weakened when study size shows

little variation (Egger 1997). Global state: No improvement data

from the comparison of pimozide versus any antipsychotic were

used to investigate whether systematic small trial bias was evident

in a funnel plot analysis (Figure 2). Although the plot appears sym-

metrical (indicating an absence of bias), it should be remembered

that a small number of studies was included, and it is difficult

to draw any meaningful conclusions from the data. We think it

inadvisable to read too much into this exploratory, low-powered

technique of investigation. More studies with a wide spread of

findings are needed.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

PIMOZIDE versus ANY ANTIPSYCHOTIC for schizophrenia or related psychoses

Patient or population: patients with schizophrenia or related psychoses

Settings: Inpatient and outpatient (Canada, Japan, UK, USA)

Intervention: PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

ANY ANTIPSYCHOTIC PIMOZIDE

Global state: relapse

medium term (3-12

months)

Clinical diagnoses

Follow-up: mean 38

weeks

Low1 RR 0.82

(0.57 to 1.17)

227

(7 studies)

⊕⊕⊕©

moderate2

100 per 1000 82 per 1000

(57 to 117)

Moderate1

400 per 1000 328 per 1000

(228 to 468)

High1

800 per 1000 656 per 1000

(456 to 936)

Mental state: no im-

provement medium term

(3-12 months)

As defined in each study

Follow-up: 16 weeks

83 per 10003 91 per 1000

(7 to 1000)

RR 1.09

(0.08 to 15.41)

23

(1 study)

⊕©©©

very low2,4,5
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Mental state: presence

of first-rank symptoms

medium term (3-12

months)

Clinical diagnoses

Follow-up: 1 years

550 per 10003 291 per 1000

(138 to 611)

RR 0.53

(0.25 to 1.11)

44

(1 study)

⊕⊕©©

low6,7

Adverse

effects: extrapyramidal

adverse effectsParkin-

sonism (rigidity) short

term (<3 months)

Clinical diagnoses

Follow-up: mean 14

weeks

Low8 RR 1.25

(0.37 to 4.17)

186

(6 studies)

⊕⊕©©

low2,9

100 per 1000 125 per 1000

(37 to 417)

Moderate8

300 per 1000 375 per 1000

(111 to 1000)

High8

600 per 1000 750 per 1000

(222 to 1000)

Adverse effects: ex-

trapyramidal adverse ef-

fects Parkinsonism

(rigidity) medium term

(3-12 months)

Clinical diagnoses

Follow-up: mean 26

weeks

See comment. See comment. Not estimable 219

(5 studies)

⊕⊕©©

low6

Not pooled10

Adverse effects: ex-

trapyramidal adverse ef-

fects Parkinsonism

(tremor)medium term (<

3 months)

Clinical diagnoses

Low11 RR 1.45

(0.68 to 3.09)

175

(4 studies)

⊕⊕©©

low2,9
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Follow-up: mean 29

weeks

0 per 1000 0 per 1000

(0 to 0)

Moderate11

150 per 1000 218 per 1000

(102 to 463)

High11

300 per 1000 435 per 1000

(204 to 927)

Quality of life: no signifi-

cant change in quality of

life/satisfaction medium

term (3-12 months) not

reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

*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.

1Calculated from the included studies: presents 3 risks based on the control group risks, ’moderate’ equates with that of the control

group (25.7%).
2Imprecision: ’serious’: confidence intervals for best estimate of effect include both ’no effect’ and appreciable benefit/harm.
3Mean baseline risk presented for single study.
4Risk of bias: ’very serious’: no description of randomisation.
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5Risk of bias: ’very serious’: numbers of participants lost to follow-up are unclear, as are the numbers of participants included in the

analysis.
6Imprecision: ’very serious’: confidence intervals for best estimate of effect include both ’no effect’ and appreciable benefit/harm.
7Imprecision: ’very serious’: small sample size.
8Calculated from the included studies: presents 3 risks based on control group risks, ’moderate’ equates with that of control group

(30.4%).
9Risk of bias: ’serious’: each included study was judged to be at high risk of bias across one or more of the domains of randomisation.
10Not pooled: high levels of heterogeneity (Chi² = 8.31, I² = 52%) due to differing doses of study medication and differing antipsychotics

used as control.
11Calculated from the included studies: presents 3 risks based on the control group risks, ’moderate’ equates with that of the control

group (10.2%).
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PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC for schizophrenia or related psychoses

Patient or population: patients with schizophrenia or related psychoses

Settings: Inpatient and outpatient (Japan, USA)

Intervention: PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

ANY ANTIPSYCHOTIC PIMOZIDE + ANY AN-

TIPSYCHOTIC

Global state:

relapsemedium term (3-

12 months)

Clinical diagnoses

Follow-up: 1 years

773 per 10001 216 per 1000

(116 to 386)

RR 0.28

(0.15 to 0.50)

69

(1 study)

⊕⊕©©

low2

Mental state: no im-

provementmedium term

(3-12 months)not re-

ported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Mental state: presence

of first-rank symptoms

medium term (3-12

months)not reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Adverse effects: ex-

trapyramidal adverse ef-

fects Parkinsonismshort

term (<3months) not re-

ported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.
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Adverse

effects: extrapyramidal

adverse effects Parkin-

sonismmedium term (3-

12 months) not reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Quality of life: average

change score medium

term (3-12 months)

Specific Level of Func-

tioning, SLOF (high =

better, skewed)

The mean quality of

life: average change

score medium term (3-12

months) in the interven-

tion groups was

0 higher

(0 to 0 higher)

53

(1)

See comment. Results are skewed and

are presented in a sepa-

rate table (see Data and

analyses).

*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.

1Mean baseline risk presented for single study.
2Risk of bias: ’serious’; incomplete participant data.

4
5

P
im

o
z
id

e
fo

r
sc

h
iz

o
p

h
re

n
ia

o
r

re
la

te
d

p
sy

c
h

o
se

s
(R

e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
3

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.



PIMOZIDE + ANY ANTIPSYCHOTIC versus ANTIPSYCHOTIC + PLACEBO for schizophrenia or related psychoses

Patient or population: patients with schizophrenia or related psychoses

Settings: inpatient and outpatient (US)

Intervention: PIMOZIDE + ANY ANTIPSYCHOTIC versus ANTIPSYCHOTIC + PLACEBO

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

ANTIPSYCHOTIC +

PLACEBO

PIMOZIDE + ANY AN-

TIPSYCHOTIC

Global state: relapse

medium term (3-12

months)

Study population RR 0.64

(0.37 to 1.1)

507

(4 studies)

No study reported this

outcome.

160 per 1000 102 per 1000

(59 to 176)

Moderate

208 per 1000 133 per 1000

(77 to 229)

Mental state: no im-

provement medium term

(3-12 months) not re-

ported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Mental state: presence

of first-rank symptoms

medium term (3-12

months) not reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.
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Adverse effects: ex-

trapyramidal adverse ef-

fects Parkinsonism short

term (<3months) not re-

ported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Adverse

effects: extrapyramidal

adverse effects Parkin-

sonism medium term (3-

12 months)

Extrapyramidal Symptom

Rating Scale (ESRS)

Follow-up: 12 weeks

See comment. See comment. Not estimable 53

(1 study)

⊕⊕©©

low1

Data for this outcome

are skewed and are pre-

sented in a separate table

Quality of life: average

change score medium

term (3-12 months)

Specific Level of Func-

tioning scale (SLOF)

Follow-up: 12 weeks

See comment. See comment. Not estimable 53

(1 study)

⊕⊕©©

low1

Data for this outcome

are skewed and are pre-

sented in a separate table

*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.

1Imprecision: rated ’very serious’; data for this outcome were highly skewed and were not included in the meta-anlysis.
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PIMOZIDE + ANY ANTIPSYCHOTIC versus ANTIPSYCHOTIC + ANTIPSYCHOTIC for schizophrenia or related psychoses

Patient or population: patients with schizophrenia or related psychoses

Settings: inpatient (Italy)

Intervention: PIMOZIDE + ANY ANTIPSYCHOTIC versus ANTIPSYCHOTIC + ANTIPSYCHOTIC

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

ANTIPSYCHOTIC + AN-

TIPSYCHOTIC

PIMOZIDE + ANY AN-

TIPSYCHOTIC

Global state: relapse

medium term (3-12

months) not reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Mental state: no im-

provement medium term

(3-12 months) not re-

ported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Mental state: presence

of first-rank symptoms

medium term (3-12

months) not reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

Adverse

effects: extrapyramidal

adverse effects Parkin-

sonism (rigidity) short

term (<3 months)

Extrapyramidal Symptom

Rating Scale (ESRS)

Follow-up: 2 months

See comment. See comment. Not estimable 20

(1 study)

⊕©©©

very low1,2

Data for this outcome

are skewed and are pre-

sented in a separate table
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Adverse

effects: extrapyramidal

adverse effects Parkin-

sonism (tremor) short

term (<3 months)

Extrapyramidal Symptom

Rating Scale (ESRS)

Follow-up: 2 months

See comment. See comment. Not estimable 20

(1 study)

⊕©©©

very low1,3

Data for this outcome

are skewed and are pre-

sented in a separate table

Quality of life: average

change score medium

term (3-12 months) not

reported

See comment. See comment. Not estimable - See comment. No study reported this

outcome.

*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.

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.

1Risk of bias: rated ’serious’; no double-blinding in the single study.
2Imprecision: rated ’very serious’; data for this outcome were highly skewed and were not included in the meta-analysis.
3No explanation was provided.
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D I S C U S S I O N

1. Comparison 1: PIMOZIDE versus PLACEBO

Please see Summary of findings for the main comparison. Data

are very limited, allowing for few confident conclusions. Pimozide

does appear better than placebo for preventing relapse by medium

term, with only one small study providing data. Acceptability of

treatment, as measured indirectly by leaving the study early, ap-

peared the same for placebo for the first three months but favoured

pimozide in the longer term. All adverse effects data are subject to

random error, making confidence in the outcomes impossible.

2. Comparison 2: PIMOZIDE versus PLACEBO:

WITHDRAWAL STUDY

The one withdrawal study (Denijs 1973; n = 40) comparing

continuation of pimozide with its double-blind substitution by

placebo suggested that once a person is stabilised by taking pi-

mozide, its withdrawal will usually result in the need for supple-

mentary antipsychotic treatment. One death was reported with

pimozide, but this death was reported by the authors as not related

to treatment.

Data from this small study support the impression that pimozide

is an effective antipsychotic. Fewer people continuing pimozide

required additional medication when compared with those with-

drawn from it.

3. Comparison 3: PIMOZIDE versus ANY

ANTIPSYCHOTIC

Please see Summary of findings 2.

3.1 Global state

Generally, pimozide had similar efficacy to other antipsychotic

drugs in preventing relapse and various measures of mental state.

The outcome of admission is reported in only one study, with oral

pimozide not clearly different from depot fluphenazine decanoate.

For the unusual group of people recruited to such a trial, the

preparations and the drugs may be interchangeable and tailored

to clients’ needs and preferences. This finding is unlikely to be

generalisable to real-world mental healthcare.

All last observation carried forward analyses contain assumptions

regarding the stability of the state of those who left the study early.

It is difficult to know how these assumptions may have affected

the final results, but analyses of various measures of global state

consistently failed to reveal clear differences between the exper-

imental drug and older typical antipsychotic drugs such as the

’benchmark’ drug chlorpromazine (Adams 2007).

3.2 Mental state

Overall, data support the clinical efficacy of pimozide but not its

superiority over more typical drugs.

3.3 Adverse effects

One control group death was due to suicide (Kolivakis 1974); this

is consistent with a lifetime rate of about 11%, as would be ex-

pected for this group. The lifetime incidence of suicide amongst

people suffering from schizophrenia is 10% to 13% (Caldwell

1992). The use of high doses of antipsychotic drugs has been as-

sociated with sudden death (Jusic 1994), but no sudden or car-

diac deaths were reported in the included studies, possibly be-

cause. most participants did not receive doses above present rec-

ommended limits. Case reports of sudden death amongst those

taking pimozide were associated with doses higher than 20 mg

(CSM 1990). Alternatively, this meta-analysis may not have had

sufficient power to detect what might be a rare event.

No difference was found between the overall tolerability of pi-

mozide and that of other drugs as measured indirectly by leaving

the study because of adverse events.

A great number of adverse effects were listed in the included stud-

ies, but few showed clear differences between pimozide and other

drugs. No differences were reported for the rare outcome of death,

the several types of abnormal laboratory tests and cardiovascular

problems. The latter include ECG changes, but these were re-

ported in only one small study. The caution that surrounds the

use of pimozide for people with cardiac problems (BNF 2012) is

not based on trial-derived data.

Pimozide was found more likely to cause Parkinsonian tremor

(number needed to treat for an additional harmful outcome

(NNTH) 8) than typical antipsychotic drugs in the first three

months of use. The difference in extrapyramidal adverse events

was not maintained in the longer term (three months to one year).

These limited data suggest that pimozide has clinically important

extrapyramidal adverse effects.

In the medium term, pimozide was less sedating than the typical

drugs (NNTH 4 CI 4 to 7). These differences are consistent with

pimozide having more specific dopamine blocking activity than

the antipsychotic drugs with which it was compared.

3.4 Leaving the study early

This, the most data-replete result of the review, suggests no differ-

ence between pimozide and other drugs. Leaving the study early

may be an indirect measure of acceptability of treatment. It has

been suggested that because of its longer half-life, pimozide may

be useful for people who find it difficult to take tablets on a regular

basis (McCreadie 1987). Data from trials do not support this. On

the other hand, in the medium term, pimozide did provide similar

results when compared with fluphenazine depot in five studies (n

= 189). In two of the comparisons with fluphenazine decanoate

depot (n = 63), pimozide was given on an intermittent basis, thus
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taking advantage of its long half-life. Randomised trials that in-

clude relatively compliant people are very limited in their ability

to investigate the value of depot medication for those who find

compliance with medication difficult (Quraishi 1999), and few

claims should be made for pimozide on the basis of the limited

data presented in this review. Only 7% of more than 500 people

left the study early in the short term, and 35% by up to a year. This

supports the theory that people in these trials were able to stick

to study protocol, and differences in the outcome of compliance

would not have been expected.

4. Comparison 4. PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC

Please see Summary of findings 3. Data were scarce, but in the one

study that made this comparison, pimozide when used in com-

bination with another antipsychotic showed significantly reduced

relapse rates and earlier losses than were seen when the same an-

tipsychotic was given alone. This was demonstrated in one small

study (n = 69), and the result was statistically significant (P =

0.00001).

5. Comparison 5. PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO

Please see Summary of findings 4. The two small studies that pre-

sented data for this comparison used the same intervention (pi-

mozide+clozapine vus clozapine+placebo); however, results were

largely presented individually in data and by analyses, largely as the

result of lack of uniform outcome measurements and considerable

quantities of skewed data. Therefore, meta-analysis was an option

only for the outcome of leaving the study early, which presented

equivocal data. This comparison was made by the two most recent

studies included in this review; larger studies will be needed to

further clarify these results.

6. Comparison 6. PIMOZIDE + ANY

ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

ANY ANTIPSYCHOTIC

Please see Summary of findings 5.

With only one small study providing data for all outcomes (De

Ronchi 1996), it is difficult to make any sound judgement of the

potential efficacy of augmented pimozide under this comparison,

particularly because most reported data suggest no differences be-

tween groups or are skewed. All statistically significant data that are

reported suggest greater improvement in global state and mental

state scores when participants received levosulpiride+haloperidol,

as opposed to the pimozide+haloperidol combination. Further re-

search is needed if any confidence in these results is to be attained.

7. Overall conclusion

Although shortcomings and gaps in the data are evident, overall

consistency over different outcomes and time scales is sufficient

to confirm that pimozide is an antipsychotic of similar efficacy to

other more commonly used antipsychotic drugs, such as chlor-

promazine, for people with schizophrenia. It may have a slightly

different side effect profile from typical antipsychotic drugs. Data

related to delusional disorder and mono-delusional states are not

trial-based.

Overall completeness and applicability of
evidence

1. Completeness

This review does report how the trials considered outcomes such

as service use, global scores, mental state and adverse effects. How-

ever, data on any one outcome are few and power is often limited.

Most data are short to medium term, and we obtained no data on

quality of life, satisfaction with care or clear functioning outcomes.

No people were found to have a specific diagnosis of delusional

disorder. This is disappointing in the light of claims made for the

drug (Kaplan 1994; Opler 1995).

2. Applicability

Overall, generalisability was good. All 32 studies included people

with schizophrenia who would be recognisable in everyday prac-

tice. In most of the studies, the diagnosis was clinical, but a few

used rigorous criteria. Participants with acute illness and those with

chronic illness participated, and studies were undertaken in both

hospital and community settings. The daily doses of pimozide

largely reflect present practice, although five studies did employ

higher levels than would be expected nowadays. Most outcomes

reported are, we believe, accessible to clinicians and to recipients

of care.

Most of the included studies were published between 1970 and

1987, with the exception of one study (Friedman 2011), which

may reduce applicability to current practice. People with both

schizophrenia and substance misuse were frequently excluded; this

may reduce the applicability of findings because co-existence of the

two problems is common (Turner 1990). Non-Western cultures

were represented by only two small studies; therefore, applicability

to those in the developing world may be limited.

Quality of the evidence

See also Summary of findings for the main comparison; Summary

of findings 2 and Summary of findings 3.

This review currently includes 32 studies with 1277 participants

with ages ranging from 16 to 80 years and average age of 43 years.

The sexes appeared evenly distributed, with 693 males and 584
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females. The included studies were published over a long period

(from 1971 to 2012) and in different settings (e.g. inpatients and

outpatients). Many trials were completed within four months, and

only one study lasted three years. The shortest study was conducted

for four weeks, and the longest study had a duration of three years.

Most participants had received a diagnosis of schizophrenia. How-

ever, the diagnostic criteria were not specified in 58% of the in-

cluded studies, in which diagnosis was made pragmatically. Other

studies used Diagnostic and Statistical Manual of Mental Disor-
ders (DSM) III, DSM IV, International Classification of Diseases

(ICD) and Research Diagnostic Criteria (RDC) as the criteria for

diagnosis. The dose of pimozide ranged from 1 to 70 mg per day,

with an average dose of 45.7 mg. Most of the studies were reported

to be randomised and to use double-blind technique. However,

details were not provided. Only four of the studies described ran-

domisation adequately. Outcomes, participants leaving the study

early and statistical data were poorly reported in most studies.

Important methodological limitations were present in the tri-

als included in this review. Some were carried out before the

CONSORT (Consolidated Standards of Reporting Trials) state-

ment of 2001 was issued (Moher 2001), thus the level of report-

ing currently expected was not available in the papers describing

these studies, particularly with regard to allocation concealment,

randomisation and blinding processes.

Almost all studies were reported as randomised and double-blind,

but for most of them, details were not presented. Therefore it is

unclear whether the studies were adequately randomised, whether

treatment allocation was concealed and whether blinding worked.

For each study in the review, areas of unclear bias were identified

and are listed in the risk of bias tables under each table of charac-

teristics of included studies; they are also graphically summarised

in Figure 4 and Figure 5. Data on participants leaving the study

early were not reported in many cases, and statistical reporting was

incomplete in almost all studies.

Many studies received funding from various sources, including

pharmaceutical companies. In conclusion, the quality of evidence

remains poor.

Potential biases in the review process

The review authors sought to adhere to the protocol by indepen-

dently inspecting citations and full articles of potentially relevant

studies. Furthermore, the review authors independently extracted

data onto standard simple forms; however, it was required that

they meet for discussion when inconsistencies or disagreements

arose regarding the data presented. We contacted study authors

when data were incoherent or were difficult to interpret.

Agreements and disagreements with other
studies or reviews

We are not aware of other systematic reviews conducted to evaluate

the effects of pimozide on schizophrenia or related psychosis. This

review updates, improves and largely concurs with the past version

of the same review (Rathbone 2007).

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

Pimozide is probably as effective as other commonly used antipsy-

chotic treatments for schizophrenia. It may therefore be a matter

of personal preference as to which treatment is best to select. For

those with delusional disorder, no strong evidence suggests that it

is an effective treatment or that it is preferable to other antipsy-

chotic drugs, so those with delusional disorder might ask whether

other treatments are better supported by evidence. The review au-

thors found pimozide to be a safe drug as long as the currently rec-

ommended levels (20 mg/d) are not exceeded. ECG monitoring is

needed because use of pimozide has been associated with sudden

death at doses higher than are now used. People who are not happy

with this situation might prefer an alternative. Pimozide may be

less prone to cause sleepiness than typical antipsychotic drugs, but

this observation has to be weighed against its possible propensity

to cause increased tremor, which may need to be relieved by addi-

tional antiparkinsonian medication.

2. For clinicians

Pimozide appears to be a treatment of similar efficacy to typical

antipsychotic drugs for those with schizophrenia. However, the

often made claim that pimozide is a particularly useful treatment

for delusional disorder is not based on trial evidence, and no evi-

dence of its efficacy has been found amongst those whose illness is

dominated by negative symptoms. Oral pimozide might be useful

for those who find depot medication intolerable. Pimozide may

be more likely than typical drugs to cause parkinsonian tremor

and the need for antiparkinsonian medication, but it appears to

be less sedating than other drugs. Overall tolerability for patients

(measured indirectly) appears the same as for typical antipsychotic

drugs, so clinicians should consider individual susceptibility to ad-

verse effects and patient preference. Sudden or cardiac death was

not reported. Pimozide appears to be safe in doses below 20 mg/d.

Unfortunately, very few data have been obtained from controlled

trials on ECG changes to guide clinicians on optimal monitoring.

Evidence is insufficient to allow the review authors to determine

the frequency of asymptomatic ECG changes that might require

the drug to be stopped in clinical practice. Furthermore, evidence
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is insufficient to suggest that pimozide augmentation with any an-

tipsychotic may lead to better results in reducing relapse rates and

improving mental state or overall quality of life.

3. For managers/policy makers

Pimozide is inexpensive and appears as effective as other ’first-line’,

typical antipsychotic drugs. It seems to have a different adverse

effect profile when compared with these other drugs and therefore

may be preferred by certain people. However, its use does require

ECG monitoring, which could be considered an extra cost in terms

of staff time.

Implications for research

1. General

The trials reviewed predated the CONSORT statement (Begg

1996; Moher 2001). Had this statement been anticipated, a greater

quantity of data would have been available to inform practice.

Allocation concealment gives the assurance that selection bias is

kept to the minimum and should be properly executed and de-

scribed. Well-reported and well-tested blinding could have en-

couraged confidence in the control of performance and detection

bias. It is important to know how many, and from which groups,

people were withdrawn if exclusion bias is to be evaluated. Raters

should be independent of treatment. It would have been helpful if

authors had presented data in a useful manner that reflects the as-

sociation between intervention and outcome, for example, relative

risk, odds ratio, risk or mean differences, as well as raw numbers.

Binary outcomes should be calculated in preference to continuous

results, as they are easier to interpret. If P values are used, the exact

values should be reported. Trials should report service utilisation

data, as well as information on satisfaction with care and economic

outcomes (see Table 1).

2. Specific

The efficacy of pimozide seems comparable with that of other

typical antipsychotic drugs, but it has not been tested adequately

against placebo, probably because licensing requirements were less

stringent at the time pimozide was developed. For example, it has

never been tested in a randomised trial for delusional disorder

in spite of the claim that it is particularly useful for this condi-

tion. This may be a result of the relative rarity of this condition

(Winokur 1977), or it may be associated with difficulty in ob-

taining co-operation from this group of people, but claims should

be supported by high-grade evidence. The claim that pimozide is

useful for people with negative symptoms has not been tested in a

trial in which these were properly measured with a well-validated

scale. Also, good quality ECG data from clinical trials are insuffi-

cient to inform clinicians on the optimal monitoring strategy.

As with so many antipsychotic drugs, the efficacy of this widely

available drug has never really been adequately tested in real-world

conditions. If energy and funding can be found, good, clinically

meaningful trials are justified, probably specifically for those with

monosymptomatic hypochondriacal psychosis. This would be a

most difficult study to undertake and would necessitate wide col-

laboration on outcomes of agreed relevance. Nevertheless, this

group of people can be most disabled, and should pimozide have

a role here, its use would indeed be most valuable. A suggested

design is given 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]

Abuzzahab 1980*

Methods Allocation: not described.

Blinding: double.

Duration: 3 years.

Setting: outpatient.

Design: parallel.

Participants Diagnosis: chronic schizophrenia.

N = 62.

Age: range 19-64 years; mean ~ 31.5 years.

Sex: 20M, 40F.

Ethnicity: not stated.

History: at least two previous hospitalisations.

Included: not stated.

Excluded: significant medical disease; severely regressed; organic brain involvement; those

who required heavy sedation or chemical restraint; pregnancy; people taking oral con-

traceptives

Consent: not stated.

Interventions 1. Pimozide: dose range 2-20 mg/d, mean dose 5.5 mg/d, n = 31. 2. Fluphenazine: dose

range 3-30 mg/d, mean dose 12.7 mg/d, n = 31

Outcomes Leaving the study early: up to 15 months.

Unable to use -

Leaving the study early: data not given by treatment group.

Mental state: BPRS: no standard deviation.

Global state: CGI: no data reported.

Social functioning: Katz Adjustment Scale (Katz 1963): no data reported.

Symptoms: TESS: no data reported.

Adverse effects: side effects including insomnia; drowsiness; Parkinson-like effects; auto-

nomic nervous system effects; miscellaneous effects (headache, dizziness, other): unclear

denominator

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Double blind: no description of randomi-

sation.

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.
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Abuzzahab 1980* (Continued)

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 24%, quote: ’fifteen patients

continued treatment for the full three years.

During the first year of treatment, 22 pa-

tients left and 29 left during the third year

of treatment. Six patients terminated dur-

ing the second year’ (p548). Ultimate num-

bers of people leaving the study early and

reasons are not explained

Selective reporting (reporting bias) High risk No data reported for CGI; Katz Adjust-

ment Scale. Overall reporting was poor,

with no SD provided for continuous-scale

data and use of unclear denominators

Other bias Unclear risk Funding: supported in part by Grant MYP

5106, USPHS (B.C. Schiele, M.D.), and

by the Psychopharmacology Fund, Min-

neapolis, Minnesota (USA)

Rating scales: raters were not stated to be

independent of treatment, quote: ‘…the

same psychiatrist evaluated patients in pre-

treatment, weekly during the first month,

monthly during the first year, and at 3-

month intervals during the second and

third years’ (p72)

Amin 1977

Methods Allocation: random.

Blinding: double.

Duration: 16 weeks.

Setting: outpatient.

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 20.

Age: range 20-63 years; mean ~ 38.6 years.

Sex: 6M, 14F.

Ethnicity: not stated.

History: Before the study, each participant had been receiving neuroleptic medication

and was stabilised on a constant daily dosage during the last two weeks, for at least four

weeks*

Included: illness duration ≥ 2 years.

Excluded: not stated.
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Amin 1977 (Continued)

Consent: not stated.

Interventions 1. Pimozide: dose range 2-12 mg (frequency not reported), n = 10

2. Trifluoperazine: dose range 5-30 mg (frequency not reported), n = 10

Flexible dosage schedule over a 16-week period*.

Outcomes Global state: no improvement (measured using the CGI)**.

Global state: relapse (undefined).

Adverse effects: anticholinergic effects (blurred vision; dry mouth); central nervous

system effects (drowsiness; faintness; headache; insomnia); extrapyramidal side effects

(akathisia; dystonia; increased salivation; stiffness; tardive dyskinesia; tremor).

Leaving the study early: because of relapse; because of adverse effects; any reason

Unable to use -

Mental state: BPRS (no totals or SD).

Notes *The pre-study neuroleptic medication was gradually reduced and discontinued in all

20 participants within the first 28 days of the clinical trial

**Global state data given as LOCF.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk Randomly assigned: no further details.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 100% (LOCF), 75% com-

pleted the study, pimozide: n = 2 did not

complete the trial. Quote: ’one was discon-

tinued after 28 days due to severe amenor-

rhoea, insomnia and tremor, and the sec-

ond participant was discontinued after 56

days for administrative reasons’; trifluop-

erazine: n = 3 did not complete the trial:

quote: ’one patient was discontinued after

28 days because of clinical deterioration,

and the other two participants were discon-

tinued after 84 days for administrative rea-

sons’ (p16). It is not clear whether these

were included in the analysis
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Amin 1977 (Continued)

Selective reporting (reporting bias) Unclear risk No continuous data provided for the

BPRS. Quote: ’one patient was not rated

on the CGI’, no further description (p16)

Other bias Unclear risk Funding: not stated.

Rating scales: raters were not stated to be

independent of treatment

Andersen 1972

Methods Allocation: not described.

Blinding: double.

Duration: 3 months.

Setting: inpatient.

Design: parallel.

Participants Diagnosis: schizophrenia or paranoid syndrome.

N = 40.

Age: range 21-65 years.

Sex: 20M, 20F.

Ethnicity: not stated.

History: not stated.

Included: hospitalised patients of both sexes between ages of 21 and 65 and suffering

from schizophrenia or paranoid syndromes

Excluded: hospitalisation for 10 consecutive years or longer; gross neurological or somatic

disorders unrelated to the main condition; history of alcoholism/drug addiction; history

of clear-cut depressive episodes (eliminating schizoaffective disorder); episodes of violence

during hospitalisation

Consent: not stated.

Interventions 1. Pimozide: dose range 3-14 mg/d, mean dose 3.92 mg/d, n = 20. 2. Trifluoperazine:

dose range 3-12 mg bid, mean dose 4.34 mg bid, n = 20

Outcomes Global state: relapse (undefined).

Adverse effects: extrapyramidal adverse effects (use of antiparkinsonian drugs).

Leaving the study early: any reason.

Unable to use -

Behaviour: Wing Behaviour Scale (Wing 1974) (’P’ value only).

Activity of Daily Life scale (’P’ value only).

Mental state: S-scale (modified scale with ’P’ value only).

Adverse effects: validity unknown.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Andersen 1972 (Continued)

Random sequence generation (selection

bias)

High risk No description of randomisation.

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: trifluoperazine was adminis-

tered twice a day and pimozide was admin-

istered once a day; therefore dummy tablets

were used to preserve double-blind condi-

tions

Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up: 90%, n = 2 (one from each

group) withdrew from the study after 3

weeks because of ’deterioration with psy-

chomotor excitation’ (p3). They were ex-

cluded from final results, which present

data for n = 38 (n = 19 in each treatment

group)

Selective reporting (reporting bias) High risk No standard deviations reported with con-

tinuous data.

Other bias Unclear risk Funding: supported in part by a grant from

LEO Research Foundation, Helsingborg:

grant no. 70.039

Rating scales: raters were independent of

treatment: quote: They ’were not members

of the hospital staff and had no contact with

patients except in connection with the rat-

ings [and were] unaware which drug the pa-

tient was receiving and knew nothing about

the patients’ behaviour in the wards’ (p3)

Anumonye 1976

Methods Allocation: random.

Blinding: single.

Duration: 4 weeks (pimozide group followed for 12 months for long-term side effects)

Setting: initially hospitalised, but could move to community, admitted to Lagos State

Psychiatric Hospital, Yaba, Lagos or Psychiatric Unit Lagos University Teaching Hospital,

Nigeria

Design: parallel.

Participants Diagnosis: chronic schizophrenia.

N = 24.

Age: range 16-45 years.

Sex: 16M, 8F.

Ethnicity: Nigerian.
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Anumonye 1976 (Continued)

History: not stated.

Included: chronic illness, unsociable, aggressive or impulsive behaviour, frequent hospi-

talisation (hospitalisation between 2 and 3 years)

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: dose range 1-4 mg/d, n = 12.

2. Chlorpromazine: dose range 300-600 mg/d, n = 12.

Outcomes Mental state: no improvement (measured using the BPRS, including participants rated

as having achieved ’absent’ improvement).

Leaving the study early: because of adverse effects; for any reason

Unable to use -

Mental state: BPRS (’P’ values only).

Adverse effects: only 6 and 12 month data for pimozide reported

Notes Before commencement of the study, participants with chronic schizophrenia were under

conventional neuroleptic maintenance therapy, receiving either haloperidol or chlorpro-

mazine. These were withdrawn for one week before pimozide was introduced as a single

daily dose. Study drugs were administered according to a flexible dosing regimen. No

other medication was permitted apart from ’bed time sedatives’ (p19)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: participants were ’matched

for age and duration of illness’ and were

randomly assigned (p19), no further details

provided

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Single blind: participants were blinded to

the intervention. Quote: ’the attending

physician knew only that the patient was

given either chlorpromazine or pimozide,

which had been pre-packaged for each pa-

tient’, and ’drugs were administered sepa-

rately by a single-blind procedure’ (p19).

Whether blinding has been successful has

not been tested

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: (after the 4-week comparison of

chlorpromazine vs placebo), all 24 partici-

pants completed the initial 4-week course

on admission. On discharge, 4 participants

on pimozide and 2 on chlorpromazine did

not return to the clinic. Details of attri-
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Anumonye 1976 (Continued)

tion are not clear. However it is clear that

none of the participants discontinued the

trial because of adverse effects. Late clini-

cal global assessment and side effects (at 6

and 12 months) are reported for only 8 par-

ticipants on pimozide who continued with

follow-up

Selective reporting (reporting bias) High risk Statistical reporting was incomplete. No

adverse effects were presented for partici-

pants taking chlorpromazine

Other bias Unclear risk Funding: not stated.

Rating scales: completed by an indepen-

dent psychologist.

Barnes 1983

Methods Allocation: random.

Blinding: double (double dummy design).

Duration: 1 year.

Setting: outpatient, community: Community Nurses’ Clinic, South London (London

Borough of Southwark), UK

Design: parallel.

Participants Diagnosis: chronic schizophrenia (PSE).

N = 36.

Age: mean ~ 49 years.

Sex: 18M, 18F.

Ethnicity: not stated.

History: not stated.

Included: outpatients regularly receiving depot fluphenazine decanoate in the catchment

area (London Borough of Southwark)

Excluded: doubt as to diagnosis of schizophrenia; unwilling to enter trial; receiving

regular depot fluphenazine for less than six months; severe physical illness; if equivalent

pimozide dose was calculated to be more than 20 mg/d

Consent: informed consent required from participants (unpublished data)

Interventions 1. Pimozide: + placebo injection, mean dose 5.3 mg/d, n = 17.

2. Fluphenazine: decanoate injection, mean dose 8.2 mg/wk + placebo tablet, n = 19

Outcomes Global state: relapse (undefined).

Leaving the study early: any reason.

Social functioning: Social Behaviour Assessment Schedule (SBAS, skewed)

Notes Those allocated to the fluphenazine group continued to receive their dose unchanged but

were given additional placebo tablets, and those who were allocated pimozide received

additional placebo injections
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Barnes 1983 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised: participants were matched

on the basis of age, sex and weekly

fluphenazine dose; assigned by indepen-

dent statistician

Allocation concealment (selection bias) Low risk Allocation by an independent statistician.

(unpublished data) **contact with trial au-

thor stated that an independent statistician

randomly allocated participants using a se-

ries of selected envelopes, when all partici-

pants gave their consent for inclusion in the

study, the envelopes were opened and par-

ticipants were randomly allocated accord-

ingly

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: double dummy design, as-

sessor blind (unpublished data). Those al-

located to the fluphenazine group contin-

ued to receive their dose unchanged but

were given additional placebo tablets, and

those who were allocated pimozide received

additional placebo injections (p194)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up: 100% (LOCF), data on num-

ber of people leaving the trial early have

been indicated and accounted for. SBAS

assessments were completed for all partic-

ipants except one at the endpoint assess-

ment, as the participant was abroad from

the time of relapse until the end of the

trial. 1-Year follow-up of all participants

who had begun the trial, including all with-

drawals, early leavers and relapsed partic-

ipants who were involved in the analysis

(p195)

Selective reporting (reporting bias) Unclear risk None detected.

Other bias Unclear risk Funding: not stated.

Rating scales: raters were not stated to be

independent of treatment
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Chouinard 1970

Methods Allocation: random.

Blinding: double.

Duration: 12 weeks.

Setting: inpatient, Douglas Hospital, Quebec, CA.

Design: parallel.

Participants Diagnosis: chronic schizophrenia.

N = 20.

Age: range 26-56 years; mean ~ 45 years.

Sex: 8M 12F.

Ethnicty: not stated.

History: all hospitalised for at least two years (except one participant who was hospitalised

for one year); mean length of hospitalisation 14.07 years

Included: chronic illness, < 16 on Verdun Target Symptom Rating Scale (VTSRS)

Excluded: physical illness; previous treatment with fluphenazine

Consent: not stated.

Interventions After a two-week drug-free interval:

1. Pimozide: + placebo, max dose 10 mg/d, n = 10. 2. Fluphenazine: max dose 15 mg/

d, n = 10

Drugs were administered on a fixed dosage schedule.*

Outcomes Global state: relapse (undefined).

Adverse effects: drowsiness; excitement; rigidity; tremor; dystonia; akathisia; diarrhoea;

nausea and vomiting; incontinence of faeces; hypotension; orthostatic hypotension; gran-

ulocytopenia; granular casts; albumin; dizziness and weakness; weight loss; acne vulgaris.

Leaving the study early

Unable to use -

Mental state: BPRS (’P’ values only, no SD), Verdun Target Symptom Rating Scale (’P’

values only, no SD)

Notes *According to the schedule, two capsules were administered daily, one in the morning

and one in the evening. This was gradually increased to a maximum of 10 capsules a

day (five in the morning and five in the evening) by the 5th week and participants were

maintained on this dose until the end of the 12th week

**Participants in the fluphenazine group received their total amount of medication in

two divided doses, whereas pimozide participants were given the total daily dosage of

medication in the morning and were given an inactive identical-looking placebo in the

evening (p599)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk ’Randomly assigned’ (p599): no further de-

tails.
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Chouinard 1970 (Continued)

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: Quote, ’drugs were supplied

in identical capsules’ (p599). Not clear as

to who was blinded. Not tested if blinding

was successful

Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up: 100% (LOCF). Quote: ’one

male patient treated with pimozide was dis-

continued the study after 54 days of drug

treatment due to severely disorganised psy-

chotic behaviour which could not be con-

trolled by intramuscular chlorpromazine

administration’ (p600)

Selective reporting (reporting bias) Unclear risk Nurses Observation Scale for Inpatient

Evaluation (NOSIE) stated as used, but no

data were reported

Other bias High risk *Rapid deterioration in six participants af-

ter the initial wash-out period required an

increase in dosage above the level planned

for in the protocol

Funding: study supported by the Pub-

lic Health Service Research Grant MH-

05202-09 from the US Department of

Health, Education and Welfare, Washing-

ton, DC (USA). Drugs used were provided

by McNeil Laboratories Inc, Fort Washing-

ton, Pennsylvania (USA) and were supplied

through McNeil Laboratories, Don Mills,

Ontario (CA)

Rating scales: raters not stated to be inde-

pendent of treatment

Chouinard 1982

Methods Allocation: random.

Blinding: double.

Duration: 4 weeks.

Setting: inpatient, admitted through the emergency room of Hôpital Louis-H. La-

fontaine, Montréal (CA)

Design: parallel.

Participants Diagnosis: schizophrenia (RDC).

N = 40.

Age: range 20-64 years (pimozide age range = 23-64, median = 36; chlorpromazine age

range = 20-54, median = 33)

Sex: 26M, 14F; pimozide M/F=13/7; chlorpromazine M/F=13/7.

Ethnicity: not stated.
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Chouinard 1982 (Continued)

History: n = 24 exhibited paranoid schizophrenia, and n = 26 were non-paranoid (Tsuang

and Winokur (1974) criteria). None of the participants had received long-acting neu-

roleptic drugs for at least two weeks before the study

Included: aged between 18 and 65 years; primary hospital diagnosis of schizophrenia

confirmed by the research psychiatrist on the basis of the Research Diagnostic Criteria

(RDC); two or more of the target symptoms listed in NIMH Psychopharmacology

Service Centre collaborative study of acute schizophrenia must be present

Excluded: physical illness; childhood onset; chronic or acute brain syndrome; alcoholism

or drug addiction; epilepsy; IQ < 70

Consent: all participants/relatives/guardians required to give written informed consent

Interventions 1. Pimozide: dose range 10-70 mg/d, mean dose 30 mg/d, n = 20.

2. Chlorpromazine: dose range 300-1500 mg/d, mean dose 832 mg/d, n = 20

Dose adjusted according to response. Procyclidine HCI was the only antiparkinsonian

medication administered during the trial, and was done so once significant Parkinson-

like symptoms appeared

Outcomes Mental state: use of additional medication*.

Adverse effects: constipation; sedation; dizziness; headache. Leaving the study early: any

reason

Unable to use -

Adverse effects: extrapyramidal adverse effects (numbers requiring antiparkinsonian

drugs - data not reported for individual participants but as a weekly total)

Mental state: BPRS (’P’ values only, no SD).

Global state: CGI (’P’ value only, no SD).

Notes *PRN medication was permitted for acute agitation, participants received supplemen-

tary doses of the drug they were receiving in the trial. Pimozide PRN 5-490 mg/wk;

chlorpromazine PRN 150-450 mg/wk

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk ’Randomly assigned’ (p13), no further de-

tails.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: pimozide and chlorpro-

mazine were administered in ’identical cap-

sules under double-blind conditions’ (p14)

. Pimozide was given once in the morning,

and chlorpromazine was administered on

an equally divided regimen to aid blind-

ing, participants receiving pimozide were

given a placebo tablet at night. Partici-

pants who required additional medication
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received doses under double-blind condi-

tions. No further details related to success

of blinding methods

Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up, 100%. All participants com-

pleted the 4-week trial

Selective reporting (reporting bias) High risk Statistical reporting was incomplete (no

SDs). Treatment Emergent Symptom

Form and Extrapyramidal Symptom Rat-

ing Scale stated as used, but no data were

reported; results from laboratory tests not

reported

Other bias Unclear risk Funding: not stated.

Rating scales: raters not stated to be inde-

pendent of treatment

Claghorn 1974

Methods Allocation: random.

Blinding: double.

Duration: 6 months (preceded by 2 week stabilisation period on standard antipsychotic)

Setting: outpatient clinic, Texas Research Institute of Mental Sciences in Houston, Texas

(USA)

Design: parallel.

Participants Diagnosis: chronic schizophrenia.

N = 87.

Age: range 21-65 years; mean age: pimozide = 40.1 (range 24-65); trifluoperazine = 44.

9 (range 22-65)

Sex: 23M, 64F (pimozide 16M:27F; trifluoperazine 7M:37F).

Ethnicity: not stated.

History: diagnosis of schizophrenia of at least two years, or hospitalised at least once for

the disorder

Included: > 2 years’ illness, hospitalised at least once.

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: mean dose 5.16 mg/d, n = 43.

2. Trifluoperazine: mean dose 12.53 mg/d, n = 44.*

Outcomes Adverse effects: insomnia; drowsiness; sedation; Parkinsonism; restlessness; tremor;

akathisia; rigidity; stiffness; involuntary movements; blurred vision; jittery; dizziness;

nervousness; nausea; vomiting; stomach cramps; lack of appetite; headache; dysuria;

nocturia; dry mouth; rash; itching; increased weight; decreased weight; hypotension

Unable to use -

Global state: CGI (’P’ value only, no SDs). Mental state: BPRS (to measure therapeutic
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Claghorn 1974 (Continued)

efficacy) (’P’ value only, no SDs).

Social functioning: Evaluation of Social Functioning Form (’P’ value only, no SDs)

Notes *Dose increased by fixed regimen. Antiparkinsonian medication was permitted (chloral

hydrate)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk ’Random assignment’ (p1006), no further

details.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: Medication was supplied in

identical appearing capsules (p1006): no

further details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up, unclear: no details provided.

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias Unclear risk Funding: not stated.

Rating scales: not stated to be independent

of treatment.

Clark 1975*

Methods Allocation: random.

Blinding: double.

Duration: 6 months.

Setting: outpatient, Mental Health Centre, Norman, Oklahoma (USA)

Design: parallel.

Participants Diagnosis: schizophrenia (n = 32 undifferentiated; n = 7 paranoid; n = 1 schizoaffective)

N = 40.

Age: range 24-60 years.

Sex: all female.

Ethnicity: n = 32 White; n = 8 Black.

History: in good physical health; maintained on medication in an outpatient status for

at least 3 months; schizophrenia present for at least two years

Included: schizophrenia for at least 2 years; outpatient status of at least 3 months; good

physical health

Excluded: quote: ’regressed or mentally retarded patients’ (p137); drug addiction/alco-

holism; severe depression; pregnancy/imminent chance for pregnancy; unreliability in
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Clark 1975* (Continued)

taking prescribed medication on an outpatient basis; participants requiring additional

sedation or extremely high doses of prestudy medication for control of their symptoms;

participants who were expected to be ’unresocializable’

Consent: written permission required from participant and from a responsible family

member where ’legally incompetent’

Interventions Upon entering study, all previous neuroleptic medication was stopped abruptly and the

once-a-day study medication immediately initiated:

1. Pimozide: dose range 2-16 mg, average daily dose 5.5 mg, dose max. 20 mg/d, n =

15.

2. Thioridazine: dose max. 750 mg/d, average daily dose 188.8 mg (range 75-375), n =

15.

3. Placebo: mean 3.3 capsules (range 1-10), n = 10.

Stabalisation period of two weeks: maximum dose allowed 5 capsules per day (10 mg

pimozide; 375 mg thioridazine); following stabilisation, dosages adjustments up to 10

capsules a day were permitted (20 mg pimozide; 750 mg thioridazine). Dosage adjust-

ments were also made according to the appearance of toxic symptoms or side effects,

concomitant medication was prescribed for Parkinsonism/night-time sedation as neces-

sary

Outcomes Global state: no improvement (defined as ’treatment failures’ (p138))

Mental state: adverse effects: tremor; rigidity; akathisia; sedation/lethargy; faint/dizzy/

weak; nausea; diarrhoea; dermatitis; dry mouth; blurred vision; nasal congestion; consti-

pation; restlessness/excitement; insomnia; tension/anxiety; depression; thinking/mem-

ory defects; abnormal laboratory data (haematology; liver); weight loss; weight gain;

anorgasmia; headache; dystonic symptoms; chest pain; lactation; substernal pain. Leav-

ing the study early

Unable to use -

Mental state: BPRS (no SD).

Global state: CGI (no SD).

Social functioning: Family Rating Form, Patient Rating Form of Social Adjustment

Scale, modification of Katz-Lyerly scale (’Pp’ values only, no SD)

Notes *Quote: ’initiation of treatment was staggered, beginning one group of 8 at a time, in

order to facilitate measurements. An attempt to balance each group for age, duration

of illness, and time since last hospitalisation was made’ (p137). A sufficient number of

capsules were prescribed to each participant at each visit to maintain them until the

time of the next visit. Participants were instructed to take the total daily dose as a single

morning administration before breakfast

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised: Quote, ’patients were allo-

cated to treatment in random fashion in

blocks of 8 with 3 allocated to pimozide, 3

to thioridazine and 2 to placebo’ (p137)
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Allocation concealment (selection bias) Low risk Randomly allocated: Quote, ’patients were

allocated to treatment in random fashion

in blocks of 8’ (p137)

Blinding (performance bias and detection

bias)

All outcomes

Low risk Double blind: Quote: ’each patient re-

ceived medication from her own individ-

ual stock bottle labelled with her name

only, and the double blind technique was

followed throughout. All medication was

prepared in identically-appearing capsules’

(p137)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 60%. All participants terminat-

ing before two weeks were dropped from

the study, 3 participants in pimozide group

and 1 each in thioridazine and placebo

groups left the study in less than 2 weeks.

Of the remaining 35 participants, only 24

completed the full 24 weeks. Of the 11 who

completed more than 2 weeks but less than

24 weeks of the study, n = 2 each in pi-

mozide and thioridazine group and n = 5

in placebo group were withdrawn as treat-

ment failures; n = 1 in placebo was found to

have glaucoma; n = 1 in thioridazine devel-

oped an intercurrent medical complication

not related to drug therapy

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias High risk Funding: funded in part by U.S.P.H.S

Grants MH 11666 and MH 21408, and

a grant-in-aid from McNeil Laboratories,

Inc. (George H. Stevens M.D.)

Rating scales: research nurse and project

psychiatrist not stated to be independent to

the study
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De Ronchi 1996

Methods Allocation: random.

Blinding: single.

Duration: 60 days.

Setting: inpatient, institute of Psychiatry, University of Bologna, Italy

Design: parallel.

Participants Diagnosis: schizophrenia (n = 8 residual type; n = 3 disorganised type; n = 2 undifferen-

tiated; n = 7 paranoiac, DSM-III)

N = 20.

Age: range 19-59 years; mean 34.7 ± 10.27 = 3 years (levosulpiride: range 19-43 years,

mean 30.8 ± 6.92 years; pimozide: range 19-59 years, mean 39.3 ± 11.16 years)

Sex: 8M, 12F (Levosulpiride 4M, 6F; pimozide 4M, 6F).

Ethnicity: not stated.

History: age of onset levosulpiride group: mean 25.5 ± 4.3 years (range 18-34 years);

pimozide group: mean 22.6 ± 4.25 years (range 16-30 years). Previous treatment, n =

7 in the levosulpiride group and n = 9 in the pimozide group had previously received

haloperidol; n = 1 in the levosulpiride group had previously received levomepromazine;

n = 1 in the pimozide group had previously received pimozide; n = 7 in the levosulpiride

group and n = 9 in the pimozide group had previously received orphenadrine; and n =

3 in the levosulpiride group had previously received benzodiazepines

Included: diagnosis of schizophrenia; predominant negative symptoms (based on assess-

ments using SAPS and SANS); stabilisation on haloperidol at 2 mg/d (however, n = 3

receiving levosulpiride and n = 1 receiving pimozide with recent-onset schizophrenia

were admitted to the study without previous treatment with haloperidol)

Excluded: relevant medical problems; drug and alcohol addiction; severe neurological

disease; psychomotor agitation; hypersensitivity to study drugs; heart disease involving

arrhythmias and an increase in Q-T interval

Consent: verbal informed consent obtained from all participants, trial accepted by the

ethics committee of the University of Bologna

Interventions 1. Pimozide: oral, 4 mg/d (one tablet in the morning) + haloperidol 2 mg/d, n = 10

2. Levosulpiride: oral, 200 mg/d (100 mg tablets divided into two doses, in the morning

and in the evening) + haloperidol 2 mg/d, n = 10.*

Outcomes Global state: average endpoint score (CGI-I and CGI-S, skew); no improvement (assessed

using the CGI)

Mental state: average endpoint score (SAPS, skewed) average endpoint score (SANS)

Adverse effects: constipation; mammary tension; average endpoint score (EPS; auto-

nomic effects; endocrine system effects; amenorrhoea; akathisia; weight gain; headache;

galactorrhoea; insomnia; hypotension; nausea; weight loss; akinesia; rigidity; drowsiness;

constipation; tachycardia; tremor; dizziness; blurred vision; dry mouth; gynecomastia)

(mean ± SD, skewed)

Leaving study early: any reason; due to adverse effects.

Unable to use -

Clinical and laboratory variables (no usable data).

Notes *Primary outcome of this study was to compare the therapeutic activity of levosulpiride

at low doses with pimozide in schizophrenic participants whose negative symptoms were

not relieved by haloperidol. The only other medications that were permitted included
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De Ronchi 1996 (Continued)

anticholinergenic drugs or benzodiazepines. This included, in the levosulpiride group: n

= 7 concomitantly receiving orphenadrine and n = 3 concomitantly receiving flurazepam;

and in the pimozide group: n = 9 concomitantly receiving orphenadrine

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding (performance bias and detection

bias)

All outcomes

High risk Single blind (participant).

Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up: 100% (LOCF). n = 1 partici-

pant treated with 300 mg/d levosulpiride

alone dropped out after 15 days because of

menstrual delay, mammary tension, galac-

torrhoea, tachycardia and tremors

Selective reporting (reporting bias) Unclear risk None detected.

Other bias Unclear risk Funding: test drugs supplied by Ravizza

Farmaceutici, Milan, Italy

Rating scales: raters not stated to be inde-

pendent of treatment

Denijs 1973

Methods Allocation: random.

Blinding: double.

Duration: 6 months, preceded by 3-week withdrawal, 2-month pimozide dose optimi-

sation phase

Setting: inpatient, Sancta Maria Hospital, The Netherlands.

Design: parallel.

Participants Diagnosis: schizophrenia (DSM-II).

N = 40.

Age: range 26-80 years; mean ~ 59 years.

Sex: all female.

Ethnicity: not stated.

History: phase 1: lasting three weeks, all original participants (n = 74); neuroleptics were

gradually replaced with pimozide tablets. These were given once daily as 1 mg tablets

(Orap): quote: ’the optimal individual daily dose was determined by according to the

clinical benefit and possible side-effects’ (p50). Phase 2: lasting two months, the efficacy
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Denijs 1973 (Continued)

of pimozide as a maintenance therapy was assessed and the daily dose further individually

adapted. No other neuroleptics were permitted, participants who could not be effectively

treated with pimozide alone were removed from the trial and were classified as therapy

failures. Median inpatient stay of 24 years (range 1-43 years)

Included: participants successfully maintained on pimozide.

Excluded: participants who could not be treated efficiently with pimozide alone (therapy

failures); participants who had shown aggressiveness in the previous month (during ‘phase

2’)

Consent: not stated.

Interventions 1. Pimozide: mean dose 7.72 ± 2.64 mg/d, n = 20.

2. Placebo: n = 20.

If deterioration were noted, a higher dose of the double-blind treatment was initially

instituted; on further deterioration, the double-blind medication was continued un-

changed, but haloperidol (Serenase) was additionally given on an individually adapted

dosage (median dose 4.5 mg; range 0-25 mg)

Outcomes Global state: relapse (increase in psychotic symptoms).

Mental state: use of additional medication (haloperidol).

Adverse effects: death.

Leaving the study early: any reason.

Unable to use -

Mental state score: OFCRS (no usable data).

Adverse effects: Scale Two Rating (a modified scale; ’P’ values only).

Ward bearing and behaviour: OFCRS (no usable data).

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: participants were, Quote:

’randomly divided between two groups’

(p50)

Allocation concealment (selection bias) Unclear risk ’Randomly divided’ (p50), no further de-

tails.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: phase 3 was conducted un-

der ’strict double-blind conditions’ (p50).

Pimozide and placebo tablets were identi-

cal in appearance; were packed in quantities

sufficient for at least six months. Quote: ’for

the double blind phase[phase 3]... patients

were selected on basis of their favourable re-

sponse to pimozide during the open phase

[phase 1]’ (p50).
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Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up: 100% (LOCF). 38 of 40 par-

ticipants completed the six-month dou-

ble-blind trial. Two participants withdrawn

from the study, who had completed four

months of the trial before dropping, were

accounted for and included in the final

evaluation of results. One participant re-

ceiving pimozide was withdrawn because of

illness and died a few days later, toxic-infec-

tious shock was determined as the cause of

death: quote ’no phenomena suggestive of

drug-related death were found’ (p55). The

other participant, receiving placebo, expe-

rienced a considerable increase in psychotic

symptoms, refused to take medication and

had to be withdrawn from the study

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias Unclear risk Funding: pimozide provided by Janssen

Pharmaceutica (Beerse, Belgium)

Rating scales: raters not stated to be inde-

pendent of treatment

Donlon 1977

Methods Allocation: random.

Blinding: double.

Duration: 1 year.

Setting: outpatient.

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 46.

Age: range 19-54 years; mean ~ 39.5 years.

Sex: 19M,27F.

Ethnicity: not stated.

History: maintained on various neuroleptics for an average of about 4 years; control of

symptoms had been maintained in all participants with a variety of other neuroleptic

drugs for at least two weeks before entry into the study

Included: good physical health; two or more of the following symptoms: conceptual

disorganisation, emotional withdrawal, blunted affect, bizarre mannerisms, unusual

thought content, hallucinations

Excluded: evidence of epilepsy; severe depression; severely regressed patients with gener-

ally deficient mental and intellectual backgrounds; senile or ‘mentally retarded’ patients

(p119); organic brain disease; pregnancy; patients who required heavy sedation or chem-

ical restraint to control symptoms
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Donlon 1977 (Continued)

Consent: not stated.

Interventions 1. Pimozide: mean dose 9.6 mg/d*, max. dose 20 mg, n = 23.

2. Fluphenazine: mean dose 12.5 mg/d*, max. dose 30 mg/d, n = 23

’Supplemental short-acting neuroleptic medication was permitted for symptoms of de-

compensation during the transition to study drugs’ (p120)

Antiparkinsonian drugs administered only on appearance of marked symptoms; chloral

hydrate permitted on a short-term basis for insomnia

Outcomes Leaving the study early: because of adverse effects; for any reason

Unable to use -

Global state: CGI (’P’ values only).

Mental state: BPRS (’P’ values only).

Adverse effects: (’P’ values only).

Social functioning: Katz Scale, Social Adjustment Inventory (’P’ values only)

Notes *’Each participant assigned 26 bottles, each containing 150 capsules of either pimozide 2.

0 mg or fluphenazine 3.0 mg. The initial dose was 1-4 capsules once daily (2.0 to 8.0 mg

pimozide; 3.0 mg to 12.0 mg for fluphenazine) depending on the previous neuroleptic

medication requirements’ (p120). Dose according to response up to maximum

Participants whose symptoms could not be controlled with the maximum dose of study

drugs were considered ’treatment failures’ (p120)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk Participants were, Quote: ’assigned ran-

domly... by a disinterested third party’

(p120). No further details

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 67% with pimozide. n = 3 were

uncooperative, n = 2 experienced limiting

side effects, n = 2 thought the drug was

ineffective and n = 2 were withdrawn for

’personal reasons’; in fluphenazine: n = 1

were uncooperative, n = 1 failed to return,

n = 2 experienced limiting side effects, n

= 1 thought the drug was ineffective, n =

1 withdrew because they thought that the

drug was ineffective, and n = 1 were with-

drawn and required amitriptyline
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Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias Unclear risk Funding: research supported in part by

a grant from McNeil Laboratories Inc.,

Washington, PA (USA)

Rating scales: not stated to be independent

of treatment.

Falloon 1978

Methods Allocation: random.

Blinding: double.

Duration: 1 year (with a further six-month follow-up period)

Setting: outpatient, community taken from admissions of St. John’s Hospital, Stone

(UK)

Design: parallel.

Participants Diagnosis: schizophrenia (n = 43 classified as PSE definite and n = 1 probable schizophre-

nia)

N = 44.

Age: range 17-60 years; mean ~ 39 years.

Sex: 19M, 25F.

Ethnicity: n = 4 West Indian; n = 1 Indian; n = 1 Chinese; n = 1 German; n = 37 British

History: n = 31 age of onset < 35 years, n = 13 age of onset > 35 years; n = 13 had been

ill for < 1 year, n = 31 had been ill for > 1 year; n = 31 had been hospitalised for less than

one year, n = 12 had been hospitalised for longer than one year

Included: diagnosis of schizophrenia; selected after admission to psychiatric hospital with

acute symptoms of schizophrenia

Excluded: indefinite hospital admission.

Consent: informed consent required.

Interventions 1. Pimozide: median dose 8 mg/d, max. 16 mg/d (active pimozide tablets + inert

fluphenazine injections), n = 24.

2. Fluphenazine decanoate: median dose 25 mg/2 wk, max. 50 mg/wk (active

fluphenazine injections + inert pimozide tablets), n = 20

3. Placebo, n = 8*.

Flexible drug dosage. Additional neuroleptic medications were prohibited, but minor

tranquillisers, sedatives, anti-depressants and antiparkinsonian medication were admin-

istered as required. All trial medication was dispensed by a community nurse at a follow-

up clinic

Outcomes Global state: relapse (defined as, quote: ’reappearance or exacerbation of schizophrenic

symptoms that led to withdrawal from the trial, whether or not it resulted in re-admission

to hospital. This decision was made by the supervising clinician’, p61)

Service utilisation: hospital admission.

Mental state: any clinically significant response in mental state (presence of first-rank

symptoms; depression as assessed on the abbreviated PSE schedule).
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Adverse effects: rigidity; akathisia; tremor; gait disturbance; oral dyskinesia; salivation;

drowsiness; dry mouth; blurred vision; constipation; hypotension; sedation; urine reten-

tion; weight gain; skin disorders; vomiting; headaches.

Leaving the study early: any reason.

Unable to use -

Regularity of medication (not within remit of protocol).

Social impairment: MRC Social Performance Schedule (no global score, no SDs)

Notes *The comparison of pimozide vs placebo was made during a six-month follow-up period,

in which all injections (both active and placebo) were withdrawn from a selection of

participants who had remained well throughout the previous 12-month period of the

trial. All injections from the 12-month trial were withdrawn, and the 20 participants

in this group continued to receive tablets from the follow-up clinic under double-blind

conditions, n = 12 were on active pimozide, and n = 8 received placebo, all were followed-

up for a further 6 months (p61). Participants who received placebo alone had previously

been taking fluphenazine decanoate

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: ’randomly allocated’ (p61)

no further details.

Allocation concealment (selection bias) Unclear risk ’Randomly allocated’: no further details.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: double dummy; Quote, ’in

order to preserve double blind conditions,

patients were required to take both an in-

jection and a tablet’ (p60)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 86%; for the 12-month trial pe-

riod, only data for n = 38 participants for

adverse effects. From n = 53 people who

consented to enter the trial, quote: ’a few

patients were withdrawn at a later stage of

the trial because of an unsatisfactory re-

sponse to treatment... a further group of

patients (7%) commenced the trial regime

in hospital, but did not continue the med-

ication after the first monthly follow-up;

small number refused to continue treat-

ment or relapsed soon after discharge’ (p62)

. Unclear reporting, exact numbers are not

made clear

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)
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Other bias Unclear risk Funding: Janssen Pharmaceutica provided

pimozide and placebo tablets; E.R. Squibb

and Sons provided the material for the

placebo injections (p70). Supported in part

by a grant from the Oxford Regional

Health Authority (p274)

Rating scales: Clinical and social assess-

ments were made independently by the re-

search clinician and a social worker employ-

ing a standardised interview (p61)

Friedman 2011

Methods Allocation: random.

Blinding: double.

Duration: 12 weeks.

Setting: inpatient and outpatient at Mount Sinai Hospital, Pilgrim Psychiatric Centre,

Manhattan Psychiatric Centre, New York (USA)

Design: parallel.

Participants Diagnosis: schizophrenia and schizoaffective disorder (DSM-IV)

N = 53.

Age: pimozide 45.5 years; placebo 44.4 years.

Sex: pimozide 21M; 4F; placebo 20M; 8F.

Ethnicity: pimozide: Asian n = 0; Black n = 13; Hispanic n = 5; White n = 7; placebo:

Asian n = 1; Black n = 4; Hispanic n = 6; White n = 17

History: receiving clozapine, unresponsive to therapy, with a minimum plasma 378 ng/

mL for period of 8 weeks before trial

Included: schizophrenia/schizoaffective disorder, unresponsive to optimum trial of cloza-

pine monotherapy

Excluded: any other antipsychotic medication (with the exception of benzodiazepine;

benztropine; valproic acid); drug/alcohol abuse within 6 months preceding study entry

Consent: not stated.

Interventions 1. Pimozide: mean dose 6.48 mg/d + clozapine mean dose 518.8 mg/d, max. dose 8 mg/

d (or to ’desired clinical effect’), n = 25

2. Placebo: + clozapine mean dose 478.1 mg/d, max. dose 8 mg/d (or to ’desired clinical

effect’), n = 28.**

Outcomes Leaving the study early: because of adverse effects.

Adverse effects: abnormal laboratory data (absolute neutrophil count count; plasma glu-

cose level; total cholesterol level; triglyceride level); cardiovascular effects (bigeminy; hy-

potension); cardiovascular adverse effects average endpoint score (systolic blood pressure;

diastolic blood pressure; heart rate; QTc); intensified symptom; extrapyramidal adverse

effects: Extrapyramidal Symptom Rating Scale (ESRS, skewed), average change score

(Parkinsonism; dyskinesia; dystonia); hypersalivation

Unable to use -

Mental state: PANSS, average change score (skewed).
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Friedman 2011 (Continued)

Global state: Clinical Global Impression (CGI), average change score (skewed)

Quality of life: Specific Level of Functioning Scale (work skills; social acceptability;

interpersonal relationships; physical function; personal care) (SLOF, skewed)

Notes *Last observation carried forward for results.

**No changes to clozapine dose were permitted, nor was the addition of another psy-

chotropic medication permitted (with the exception of benztropine), for the study du-

ration

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: in a 1:1 fashion (p1290).

Allocation concealment (selection bias) Unclear risk Not described.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: physician blinded (p1290)

not tested whether successful

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 100% (LOCF). 85% of partici-

pants completed the study, n = 1 randomly

assigned to pimozide withdrew early be-

cause of severe EPS, and n = 2 withdrew be-

cause of severe adverse events deemed un-

related to the study medication. In total n =

5 randomly assigned to placebo withdrew

early (n = 2 because of intensified positive

symptoms; n = 1 because of an episode of

bigeminy; n = 1 because of hypotension,

and n = 1 after withdrawal of consent)

Selective reporting (reporting bias) Unclear risk Mention of specific adverse effects was

made (hypersalivation), and it was stated

that other side effects showed no signif-

icant difference; however, none were re-

ported (p1292)

Other bias High risk Funding: supported by NIMH,

Grant MH0678060182. Jean-Pierre Lin-

denmayer, Frances Alcantra, Parak Mohan,

Adel Iskander, David Adler, Philip Harvey

and Kenneth Davis’ wife have all received

grant support from various pharmaceuti-

cal companies, including Johnson & John-

son; Eli Lilly and Company; Pfizer; As-

traZeneca; Otsuka; Dainippon-Sumitomo;
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Friedman 2011 (Continued)

Merck and Shire Pharmaceuticals. Jean-

Pierre Lindenmayer has served as a con-

sultant to Eli Lilly; Johnson and John-

son; Merck and Shire Pharmaceuticals.

Philip Harvey has served as a consul-

tant to Eli Lilly; Johnson & Johnson;

Merck; Shire Pharmaceuticals and Dainip-

pon-Sumitomo America. David Adler has

received speaker honoraria from Eli Lilly

and Company (p1294)

Rating scales: ESRS ratings were carried out

by different personnel from those perform-

ing the PANSS and functional competence

ratings

Gowardman 1973

Methods Allocation: random.

Blinding: double.

Duration: 3 months.

Setting: inpatient.

Design: parallel.

Participants Diagnosis: paranoid schizophrenia (n = 15); catatonic (n = 1); hebephrenic (n = 3);

schizoaffective psychosis (n = 1)

N = 20.

Age: range 28-72; mean ~ 49 years.

Sex: all male.

Ethnicity: ’all European except one’ (p487).

History: n = 1 had a prefrontal leucotomy; n = 1 had well-compensated rheumatic heart

disease; n = 1 was catatonic and had not spoken for 20 years

Included: physically healthy; severe positive symptoms; disturbed affect and social be-

haviour

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: oral, mean dose 5.1 mg, max. dose 6 mg/d, received in the morning with

matched placebo in the evening, n = 10.

2. Haloperidol: oral, mean dose 10.15 mg, max. dose 14 mg/d, received in the morning

and evening, n = 10

No other medication was prescribed; however, drugs taken to control extrapyramidal

symptoms were permitted

Outcomes Global state: no improvement (global evaluation, which included all aspects of behaviour

in the two groups, rated as ’poor’ or ’worse’)

Mental state: no improvement in psychomotor activity (any clinically significant re-

sponse)

Adverse effects: laboratory studies: white blood cells (leukocytosis); red blood cells

(macrocytosis)
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Gowardman 1973 (Continued)

Leaving the study early: any reason.

Unable to use -

Mental state: withdrawal; thinking disorientation; paranoid belligerence and agitated

depression (unpublished scale).

Adverse effects: side effects; EPS (no usable data).

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: ’randomly allotted by the

hospital pharmacist’ (p487); no further de-

tails

Allocation concealment (selection bias) Low risk ’Randomly allotted’: allocation by the hos-

pital pharmacist, suggesting adequate sep-

aration of allocation and treatment

Blinding (performance bias and detection

bias)

All outcomes

Low risk Double blind: Quote, ’investigators did

not know who was receiving which drug.

The drugs were supplied in identical cap-

sules’ (p487). To ensure participant blind-

ing, those receiving pimozide were given

the active medication in the morning and

a matched placebo in the evening, and par-

ticipants receiving haloperidol were given

the active medication in both the morning

and the evening, the capsules were indistin-

guishable in outward appearance (p488)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Follow-up: 100%, ’all patients completed

the trial period of three months’ (p488)

Selective reporting (reporting bias) High risk Adverse effects were mentioned (includ-

ing dystonic reactions and Parkinsonism)

; however, neither specific side effects nor

group numbers were reported

Other bias Unclear risk Funding: not stated.

Rating scales: not stated.
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Gross 1974*

Methods Allocation: random.

Blinding: double.

Duration: 16 weeks.

Setting: inpatient, residents of Harbor View House, USA, a rehabilitative ’half-way

house’, offering 24-hour supervision

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 61.

Age: pimozide: mean = 44.8, range 21-66 years; trifluoperazine: mean = 47.5, range 20-

67 years; placebo: mean = 44.8, range 24-64 years

Sex: 37M, 24F (pimozide: 11M, 10F; trifluoperazine: 14M, 6F; placebo: 12M, 8F)

Ethnicity: not stated.

History: diagnosis of chronic schizophrenia for at least two years/previous psychiatric

hospitalisation for schizophrenia, with symptoms severe enough to have required con-

tinuous treatment with antipsychotic medication within the past three months

Included: demonstrated ‘key schizophrenic symptoms’ including conceptual disorgani-

sation; emotional withdrawal; blunted affect; bizarre mannerisms; unusual thought con-

tent; hallucinations. Demonstrable capacity to respond to psychotropic drug treatment

as evidenced by improvement in the ‘manifestations of his psychosis’

Excluded: epilepsy; drug addiction; severe depression; mental retardation; organic brain

disease; significant physical disease or those who require heavy sedation or chemical

restraint to control symptoms

Consent: not stated.

Interventions 1. Pimozide: dose range 2-12 mg/d, mean 6.3 mg/d, n = 21.

2. Trifluoperazine: dose range 5-30 mg/d, mean 17.5 mg/d, n = 20.

3. Placebo: n = 20.*

Outcomes Global state: no improvement (measured using the CGI).

Leaving the study early: because of adverse effects; for any reason

Adverse effects: intensified symptoms.

Unable to use -

Global state: CGI therapeutic effect (improvement data more meaningful).

Mental state: BPRS (no usable data).

Adverse effects: (no usable data).

Social functioning: Family Rating Form (no usable data), Harbor View House Resident

Rating Report (unpublished scale)

Notes *Before transfer to study medication, participants had received a neuroleptic for at least

four weeks, the last two weeks of which were stabilised at a fixed daily dose, not exceeding

chlorpromazine 500 mg; thioridazine 500 mg; trifluoperazine 30 mg and fluphenazine

30 mg

Drugs administered once daily before breakfast in identical capsules containing pimozide

2 mg; trifluoperazine 5 mg or placebo

Risk of bias

Bias Authors’ judgement Support for judgement
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Gross 1974* (Continued)

Random sequence generation (selection

bias)

Unclear risk Randomised: ’randomly assigned’ (p698).

No further details.

Allocation concealment (selection bias) Unclear risk ’Randomly assigned’: no further details.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: ’identical appearing cap-

sules’ provided (p698): no further details

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 59%24% of pimozide-treated

participants, 45%

of trifluoperazine-treated participants and

55% of placebo-treated participants failed

to complete the study for various reasons

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias Unclear risk Funding: pimozide medication provided

by McNeil Laboratories, Fort Washington,

Pennsylvania (USA)

Raters: not stated to be independent of

treatment.

Gunduz-Bruce 2013

Methods Allocation: randomised.

Blinding: double blind.

Duration: 12 weeks.

Setting: outpatient, West Haven VA, West Haven, Connecticut (USA); Connecticut

Mental Health Center of Yale Department of Psychiatry, New Haven, Connecticut

(USA) and the Zucker-Hillside Hospital of Long Island Jewish Health Care System,

New York, New York (USA)

Design: parallel.

Participants Diagnosis: schizophrenia (DSM-IV).

N = 32* (N = 28 included in analysis).

Age: range 18-60 years; pimozide: mean = 44.3; placebo: mean = 41.5.

Sex: 20M, 8F (pimozide: 10M, 4F; placebo: 10M, 4F).

Ethnicity: pimozide: Asian n = 0; Black n = 3; Hispanic n = 1; White n = 10; placebo:

Asian n = 2; Black n = 2; Hispanic n = 1; White n = 9

History: before randomisation, a stable dose of clozapine for the past 2 weeks with a

blood level of at least 350 ng/mL was targeted

Inclusion criteria: diagnosis of schizophrenia or schizoaffective disorder (DSM-IV); min-

imum Brief Psychiatric Rating Scale (BPRS) score of 35 and BPRS psychotic symptom

cluster score of at least 8; currently taking clozapine with a blood level between 350 and

1000 ng/mL and receiving a stable dose of clozapine for the past 2 weeks; able to give

informed consent
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Gunduz-Bruce 2013 (Continued)

Exclusion criteria: history of significant medical/neurological disease such as thyroid, re-

nal, or hepatic abnormality; seizure disorder; history of neuroleptic malignant syndrome;

current substance abuse determined by urine toxicology cardiac arrhythmia; sinus brady-

cardia (heart rate < 60/min); sinus tachycardia (heart rate > 110/min); supraventricular

tachycardia; ventricular tachycardia; Wolff-Parkinson-White syndrome; first-, second-

and third-degree atrioventricular (AV) block; atrial fibrillation; atrial flutter and junc-

tional complexes in baseline electrocardiogram (ECG). Study doctors will examine the

EKGs and will consult with an internist/cardiologist as needed; QTc > 450 ms; cur-

rent use of macrolide antibiotics (e.g. erythromycin, clarithromycin), azole antifungal

agents (e.g. ketoconazole, itraconazole), protease inhibitors (e.g. ritonavir, indinavir),

nefazodone and other medications that are associated with prolonged QTc; current use

of antipsychotics other than clozapine; current use of sertraline; IQ level below 70; high

risk for suicidal/homicidal behavior; pregnancy; lack of birth control for females of child-

bearing age (female participants must report use of effective method of birth control

such as birth control pills, condoms, barrier methods or abstinence or must have written

statement from their doctors that they are medically sterile); non-English speaking

Consent: written informed consent obtained from each participant

Interventions 1. Pimozide: oral, started at 1 mg/d and maximum 4 mg/d by end of week 7 + clozapine

(stable dose determined prerandomisation of at least 350 ng/mL targeted), n = 14

2. Placebo: oral, sugar pill + clozapine (stable dose determined prerandomisation of at

least 350 ng/mL targeted), n = 14

Outcomes Global state: average endpoint score (CGI severity; CGI improvement)

Mental state: average endpoint score (BPRS total; BPRS psychosis subscale); average

endpoint score (SANS)

Adverse effects: cardiovascular (QTc).

Leaving the study early: any reason.

Unable to use -

Socioeconomic status; weight; Strauss Carpenter level of function; Schedule for the

Deficit Syndrome; neurocognitive battery; AIMS; and EPS using the Simpson-Angus

Scale, as per the protocol; however, no data reported

Digit Span and Letter-Number Sequencing; verbal learning and memory (RAVLT);

verbal fluency (COWAT); attention/executive functioning (Trail Making Test, Parts A

and B) not specified in protocol to review

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: participants were ’random-

ized to identical-looking pimozide or

placebo capsules by the research pharma-

cist who was not involved with the subjects’

(p345). No further details
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Gunduz-Bruce 2013 (Continued)

Allocation concealment (selection bias) Unclear risk No details: participants were ’stratified as to

whether they were receiving psychoactive

medications such as mood stabilizers’ to en-

sure that equal numbers were randomly as-

signed to either group based on treatment

profile (p345)

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: ’identical-looking pimozide

or placebo capsules’ provided (p345) no

further details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 88%. Four participants left the

study early before medication was given;

’twenty-eight subjects completed most of

the study procedures’ (p345). Of the 28

participants remaining in the study, two

participants from the pimozide augmenta-

tion group left early, n = 1 because of early

termination caused by QTc prolongation,

and n = 1 as the result of withdrawn con-

sent (LOCF)

Selective reporting (reporting bias) High risk Protocol to the study stated that socioe-

conomic status; weight; Strauss Carpenter

level of function; Schedule for the Deficit

Syndrome; neurocognitive battery; AIMS;

and EPS using the Simpson-Angus Scale

would each be assessed; however, no data

were reported

Other bias Unclear risk Funding: supported by the Stanley Medical

Research Institute (#02T-251 to H.GB)

Raters: not stated to be independent of

treatment.

Haas 1982

Methods Allocation: not described.

Blinding: double.

Duration: 30 days.

Setting: inpatient.

Design: parallel.

Participants Diagnosis: schizophrenia (ICD); n = 19 paranoid-hallucinatory type; n = 10 chronic

undifferentiated type; n = 1 schizoaffective type

N = 30.

Age: range 19-61 years, mean ~ 39 years.

Sex: 13M, 17F.
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Haas 1982 (Continued)

Ethnicity: not stated.

History: All participants needed admission and none of them had received depot neu-

roleptics during at least the three weeks before hospitalisation

Included: no physical disease, needed admission, no depot ≥ 3 weeks

Excluded: other somatic and psychic diseases (epilepsy, alcoholism, organic brain disease)

and pregnancy

Consent: informed consent required.

Interventions 1. Pimozide: dose range 40-60 mg/d, n = 15.

2. Haloperidol: dose range 40-60 mg/d, n = 15.*

Outcomes Global state: no improvement (as assessed by using the CGI, including those still rated

as ’severely’ or ’moderately ill’ by 30 days)

Mental state: use of additional medication (promethazine and chloral hydrate)

Adverse effects: extrapyramidal symptoms (akathisia; rigidity; tremor; dyskinesia; seizure)

; drowsiness; fatigue; sleep disturbances; inner restlessness; sweating; dizziness; blurred

vision; sensations of heat; hypotension; tachycardia; enhanced appetite; increased thirst;

obstipation; dry mouth; loss of appetite.**

Leaving the study early.

Unable to use -

Global state: CGI (no SD).

Mental state: BPRS (no SD).

Notes *Initial dose for both drugs was 10-40 mg/d (2.5 mg in 1 mL) and increased up to the

fifth day day to 60 mg, then continued according to clinical needs. Chloral hydrate (1.5

g/d) or, if necessary, promethazine (100 mg/d) was given as sleep medication. Biperidan

(2-mg tablets) was given if extrapyramidal signs were observed

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Double blind: randomisation not de-

scribed.

Allocation concealment (selection bias) High risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double-blind: ’presentation of the drugs

was identical in liquid form’ (p71). No fur-

ther details. Not tested if blinding was suc-

cessful

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 93%. 28 participants com-

pleted the trial. One expressed the wish to

quit at the end of day 10, and another de-

veloped severe side effects

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)
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Haas 1982 (Continued)

Other bias Unclear risk Funding: Janssen Pharmaceutica (Beeres,

Belgium) provided drugs and measure-

ments of plasma drug levels for the study

Rating scales: not stated to be independent

of treatment.

Huber 1971

Methods Allocation: random.

Blinding: double.

Duration: 12 weeks.

Setting: inpatient, housed together on a ’special research ward area’

Design: parallel.

Participants Diagnosis: schizophrenia; n = 1 residual; n = 16 chronic undifferentiated; n = 1 simple;

n = 1 schizoaffective

N = 20.

Age: range 26-56 years, mean ~ 43 years.

Sex: all male.

Ethnicity: not stated.

History: Two weeks before treatment, each participant’s antipsychotic medication was

converted into an equivalent dose of thioridazine so that all participants were receiving

the same neuroleptic medication for two weeks before beginning pimozide or placebo

treatment. All antiparkinsonian medication was discontinued one week before the new

treatment was begun

Included: not stated.

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: average dose 45.7 mg (frequency unclear) oral, dose increased up to 40 mg/

d (or 8 capsules a day), n = 10.

2. Placebo: average dose 39.5 mg (frequency unclear) oral, n = 10.*

Outcomes Global state: no improvement (as assessed by using the psychiatrist’s CGI ratings, in-

cluding those still rated as ’no change’ or ’worse’ in improvement)

Mental state: specific (auditory hallucinations).

Adverse effects: various.**

Leaving the study early.

Unable to use -

Mental state: BPRS (no SD).

Behavior: NOSIE (no SD).

Notes *No ’dry-out period’ employed.

Dose adjustments were permitted in the event of toxicity or intolerance. Antiparkinso-

nian medication (benztropine mesylate) was permitted if, quote, ’deemed necessary by

the investigator’ (p304)

**ITT analysis performed.
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Huber 1971 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: ’randomly assigned’ (p304).

No further details.

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: ’Double blind procedure

was followed throughout’. No further de-

tails. Not tested if blinding was successful

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 95%. 19 participants com-

pleted the trial. One participant dropped

out before beginning the medication phase

after developing severe hyperpyrexia. Anal-

ysis was completed on 19 participants

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias Unclear risk Funding: supported in part by USPHS

Grant MH 11666 and Research Scien-

tist Development Award K135278 from

NIMH. McNeil Laboratories provided

medication and a grant-in-aid as additional

partial support

Rating scales: BPRS was completed at be-

ginning and end of study by the psychia-

trist; NOISE was completed at four-week

intervals throughout the study; CGI was

obtained from both the psychiatrist and

nursing services

Kline 1977

Methods Allocation: not described.

Blinding: double.

Duration: 16 weeks.

Setting: outpatient.

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 44.

Age: range 20-53 years.

Sex: 19M, 25F.

Ethnicity: not stated.
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Kline 1977 (Continued)

History: chronic schizophrenia of at least 2 years’ duration or previous history of hos-

pitalisation for schizophrenia with exacerbation of symptoms severe enough to require

treatment with antipsychotic medication within the preceding three months. Only those

stabilised on drugs were selected for the study. Before the study, participants received

neuroleptic medication for at least four weeks, and the dosage was stable for two weeks.

*

Included: required treatment for increasing symptoms in last 3 months, ill ≥ 2 years/

history of hospitalisation, stabilised on drugs

Excluded: severe depression; mental retardation; organic brain disease or those requiring

heavy sedation or chemical restraint to control symptoms

Consent: not described.

Interventions 1. Pimozide: dose range 4-12 mg/d, mean dose 15.7 mg/d, max 8 mg/d, n = 22.

2. Trifluoperazine: dose range 5-25 mg/d, mean dose 6.5 mg/d, n = 22.**

Outcomes Global state: no improvement*** (measured using the CGI, including participants rated

with ’no change’; ’minimally worse’; ’much worse’ or ’very much worse’ in improvement)

Mental state: no improvement (measured using the BPRS, including participants rated

with ’no change’ or ’worsened’ improvement).

Leaving the study early.

Adverse effects: insomnia; drowsiness; akathisia; anxiety; rigidity; Parkinson-like tremor;

blurred vision; increased salivation; headache; dizziness; nausea; abdominal cramps; con-

stipation; decreased weight

Need for antiparkinsonian drugs.

Unable to use -

Global state: CGI (therapeutic effect, improvement more clinically meaningful)

Notes *Maximum daily dosages for stabilising drugs were as follows: chlorpromazine 500 mg;

thioridazine 500 mg; fluphenazine 30 mg and trifluoperazine 30 mg

**Additional medication given throughout the study included antidepressants

(imipramine and amitriptyline); antiparkinsonian medication (trihexyphenidyl and ben-

ztropine mesylate (2 mg)); anxiolytic (diazepam) and chloral hydrate (for sleeping diffi-

culties) (500-1000 mg)

***Global state CGI data given as last observation carried forward

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Double blind: no description of randomi-

sation.

Allocation concealment (selection bias) High risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.
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Kline 1977 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: unclear, data reported for all

participants by 16 weeks for global state

using the CGI, but data incomplete for

mental state using the BPRS, with around

52% of participants lost in the total. LOCF

for global state data. Numbers of partici-

pants leaving the study are inconsistently

reported

Selective reporting (reporting bias) High risk Statistical data incomplete: only ’final’ CGI

data provided for all participants in results

as LOCF, but data for BPRS were presented

for each time of rating. Complete numbers

of participants lost to follow-up are unclear

Other bias Unclear risk Funding: pimozide tablets provided by Mc-

Neil Laboratories Inc., Fort Washington,

Pennsylvania (USA)

Rating scales: not stated to be independent

of treatment.

Kolivakis 1974

Methods Allocation: random.

Blinding: double.

Duration: 6 months.

Setting: outpatient.

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 51.

Age: range 17-60 years, mean ~ 38 years.

Sex: 22M, 29F.

Ethnicity: not stated.

History: participants had been stabilised on neuroleptic medication for at least two weeks

and were abruptly transferred to the study medication

Included: chronic illness, > 1 positive/negative symptom, stabilised on antipsychotics for

> 2 weeks

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: dose range 2.5-21 mg, mean dose 7 mg/d, n = 26.

2. Chlorpromazine: dose range 75-450 mg, mean dose 216 mg/d, n = 25

Dose titrated upward according to response.

Outcomes Global outcome: no improvement (measured using the CGI, including participants rated

with ’minimal’ or ’unchanged’ improvement).

Adverse effects: drowsiness; restlessness; increased leukocyte counts; intensified symp-
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Kolivakis 1974 (Continued)

toms; death.

Leaving the study early: for any reason; because of adverse effects

Unable to use -

Mental state: BPRS (’P’ values only).

Social functioning: Katz Social Adjustment Scale (’P’ values only)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: ’randomly assigned’ (p999).

No further details.

Allocation concealment (selection bias) Unclear risk ’Randomly assigned’: no further details.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: ’identical appearing cap-

sules’ (p999). No further details

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 67%: attrition included; n = 4

participants in both groups with ’intensi-

fied symptoms’; n = 3 receiving pimozide

and n = 4 receiving chlorpromazine refused

or forgot to take the medication; and n

= 1 suicide was reported in the chlorpro-

mazine group (this participant was receiv-

ing 75 mg chlorpromazine daily upon ad-

mission to the study; two weeks into the

study, a ’fit of rage’ resulted in a fracture

to his arm and loss of his job). Chlorpro-

mazine was increased to 225 mg daily. Six

days later, while taking the same dosage, he

committed suicide (p1002). Only data for

the remaining n = 35 are presented in the

analysis

Selective reporting (reporting bias) High risk For mental state outcomes using the BPRS,

quote, ’under the protocol, only patients

whose symptoms had been brought under

control with other neuroleptics were eval-

uated. Since a large number of the symp-

toms at the start of the study were rated 2

(very mild) or less, they were not expected

to improve noticeably with further treat-

ment. To provide a better measure of the

drugs’ abilities to reduce symptom severity,

only the results with the BPRS symptoms
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Kolivakis 1974 (Continued)

rated 3 (mild) to 7 (extremely severe) were in-

cluded in this analysis’ (p1000). No statis-

tical data were presented for this outcome.

Not all adverse effects were reported, only

those ’most frequently observed’ (p1002)

Other bias Unclear risk Funding: pimozide tablets provided by Mc-

Neil Laboratories Inc., Fort Washington,

Pennsylvania (USA)

Rating scales: not stated to be independent

of treatment.

Kudo 1972

Methods Allocation: random.

Blinding: double.

Duration: 2 months.

Setting: inpatient.

Design: parallel.

Participants Diagnosis: schizophrenia; n = 4 hebephrenia; n = 32 paranoid; n = 7 catatonic; n = 9

unclassified; n = 4 unknown

N = 56.

Age: range 17-57 years.

Sex: 28M, 28F.

Ethnicity: not stated.

History: not stated.

Included: no active symptoms; reduced activity; willing to participate in work therapy

Exclusion: not stated.

Consent: not stated.

Interventions 1. Pimozide: + placebo, dose range 3-8 mg/d, n = 28.

2. Carpipramine: + placebo, dose range 75-200 mg/d, n = 28.*

Outcomes Global state: no improvement (made as a ‘comparative global judgement’ using the

Schizophrenic Rating Scale for doctors, Keio method**).

Adverse effects: intensified symptoms; akathisia; parkinsonism; salivation; headache;

dizziness; restlessness; drowsiness; insomnia; fatigue; perspiration; rash; dry mouth; con-

stipation; diarrhoea; nausea and vomiting; decreased appetite; increased appetite; gas-

trointestinal disturbances; dysuria; pollakisuria; palpitation; amenorrhoea.

Leaving the study early: for any reason; because of adverse effects

Unable to use -

Effectiveness on each symptom (not specified in the protocol)

Notes *Starting daily dose was 3 tablets for both pimozide and carpipramine, which was main-

tained for one week and was increased according to participants’ symptoms in subse-

quent weeks

**Appears to be a published scale, but a reference is not yet available

98Pimozide for schizophrenia or related psychoses (Review)

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



Kudo 1972 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: the order in which partici-

pants received pimozide was randomly as-

signed. Participants were matched in pairs

for sex, clinical picture and age, the exact

method was not described (p686)

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: tablets were identical in ap-

pearance (p686). No further details

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 92%. One participant from

each group left early before completion. No

further details provided

Selective reporting (reporting bias) Unclear risk None obvious.

Other bias Unclear risk Funding: not stated.

Rating scales: not stated to be independent

of treatment.

McCreadie 1980

Methods Allocation: random.

Blinding: double.

Duration: 9 months.

Setting: inpatient, hostel ward of the rehabilitation unit of Gartnavel Royal Hospital,

Glasgow, UK, and day patients attending the hospital’s industrial and occupational

therapy departments

Design: parallel.

Participants Diagnosis: ’definite schizophrenia’ (Feighner 1972 criteria).

N = 34.

Age: range 19-70 years, mean ~ 51 years.

Sex: all male.

Ethnicity: not stated.

History: n = 9 inpatients (average length of illness as estimated from first hospital admis-

sion 26 years (mean)) and n = 26 day patients (average length of illness 18 years (mean)

)

Included: physically fit; fulfilled Feighner criteria for ’definite schizophrenia’; in the

opinion of both medical and nursing staff well controlled on and benefiting from long-

acting intramuscular antipsychotic medication; consent from participant/next of kin

Excluded: not stated.
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McCreadie 1980 (Continued)

Consent: required from participant or next of kin.

Interventions All participants were switched to fluphenazine decanoate (if not already receiving) at

least three months before the trial began

1. Pimozide: ’intermittent’, mean dose 8 mg/oral, maximum 32 mg every 4 days/wk, n

= 16

2. Fluphenazine decanoate: mean dose 12.5 mg/IM, maximum 50 mg weekly, n = 18

To ensure double-blind conditions, participants received active fluphenazine injections

and placebo pimozide tablets, or placebo fluphenazine injections and active pimozide

tablets

Outcomes Global state: relapse (defined as exacerbation of positive symptoms)

Adverse effects: dyskinesia, need for additional antiparkinsonian medication

Leaving the study early.

Unable to use -

Mental state: Hamilton-Lorr Scale, Kraweicka Scale (depression and anxiety) (outcome

reported but no usable data presented)

Behaviour: Wing Ward Behaviour Scale (independent behaviour) (outcome reported

but no usable data presented)

Notes Numbers of participants differ between the abstract and the full paper

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further description.

Allocation concealment (selection bias) Unclear risk ’Blindly allocated’: no further description.

Blinding (performance bias and detection

bias)

All outcomes

Low risk Double blind: ’to ensure double-blind

conditions, participants received active

fluphenazine injections and placebo pi-

mozide tablets, or placebo fluphenazine in-

jections and active pimozide tablets’

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: 97%. One participant receiving

pimozide refused all medication from the

sixth month and therefore was withdrawn

from the trial; ’he was counted neither as a

relapse nor as a non-relapse’ (p512)

Selective reporting (reporting bias) High risk Not all data reported for listed outcomes.

Other bias Unclear risk Funding: not stated, Janssen Pharmaceuti-

cals and ER Squibb acknowledged for sup-

plying the medication and for providing

’advice’
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McCreadie 1980 (Continued)

Rating scales: participants’ mental state was

assessed independently by two psychiatrists

McCreadie 1982*

Methods Allocation: random.

Blinding: double.

Duration: 10 months.

Setting: inpatient, hostel wards of Crichton Royal Hospital, Dumfries (UK)

Design: parallel.

Participants Diagnosis: ’definite schizophrenia’ (Feighner 1972 criteria).

N = 29.

Age: mean ~ 55 years.

Sex: all male.

Ethnicity: not stated.

History: average length of illness as estimated from first hospital admission 27 years

(mean)

Included: physically fit; fulfilled Feighner criteria for ’definite schizophrenia’; in the opin-

ion of both medical and nursing staff well controlled on and benefiting from antipsy-

chotic medication; consent from participant/next of kin

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: ’intermittent’, dose range 10-60 mg/oral, mean 40 mg/IM weekly, n = 13

2. Fluphenazine decanoate: dose range 2-25 mg/IM, mean 14 mg/IM biweekly, n = 15

Pimozide was administered daily for the first week, four consecutive days weekly for the

second, twice weekly for the third and once weekly thereafter on Monday mornings.

The once weekly dose was four times the initial daily dose, subject to a maximum of 60

mg. The maximum weekly dose of fluphenazine (which in most cases was given twice-

weekly, also on Monday mornings) was 50 mg

Outcomes Global state: relapse (defined as exacerbation of positive symptoms)

Adverse effects: dyskinesia.

Leaving the study early.

Unable to use -

Mental state: Hamilton-Lorr Scale, Kraweicka Scale (outcome reported but no usable

data presented)

Behaviour: Wing Ward Behaviour Scale (outcome reported but no usable data presented)

Notes One participant was receiving fluphenazine decanoate, and five participants were re-

ceiving daily pimozide before the study began; a further five participants were receiving

intramuscular flupenthixol decanoate

If participants were taking antiparkinsonian medication at the start of the trial, the dose

of this was steadily reduced and the drug eventually discontinued if signs of parkinsonism

were no more than ’mild’. Antiparkinsonian medication was prescribed if signs were

’moderate’ or ’severe’
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McCreadie 1982* (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further description.

Allocation concealment (selection bias) Unclear risk ’Blindly allocated’: no further description.

Blinding (performance bias and detection

bias)

All outcomes

Low risk Double blind: ’to ensure double-blind

conditions, participants received active

fluphenazine injections and placebo pi-

mozide tablets, or placebo fluphenazine in-

jections and active pimozide tablets’

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 58%. n = 5/13 taking pimozide

and n = 6/15 taking fluphenazine were

withdrawn (reasons included exacerbation

of positive symptoms; depression; suicidal

ideas and attempts; family request to with-

draw; tardive dyskinesia and complaints of

tiredness)

Selective reporting (reporting bias) High risk Not all data reported for listed outcomes.

Other bias Unclear risk Funding: sup-

ported by a research grant from Dumfries

and Galloway Health Board. Janssen Phar-

maceuticals and Squibb Limited provided

’advice’, medication and ’other materials’

Rating scales: participants’ mental state was

assessed independently by two psychiatrists

McCreadie 1987

Methods Allocation: random.

Blinding: double.

Duration: 5 weeks.

Setting: inpatient (first admission), Crichton Royal Hospital, Dumfries (UK)

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 46.

Age: range 16-68 years, mean ~ 31 years.

Sex: 21M, 25F.

Ethnicity: not stated.

History: In the three months before hospital admission, 26% had received small doses

of thioridazine or chlorpromazine; up to seven days after admission, participants could
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McCreadie 1987 (Continued)

receive droperidol for severe behavioural disturbances

Included: first episode (26% previously had antipsychotics).

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: (+ dummy injections) mean dose 18.8 mg/d, n = 23.

2. Flupenthixol: (+ dummy tablets) mean dose 20 mg/d, n = 23

ECT, droperidol, other antipsychotics, procyclidine, temazepam as required

Outcomes Leaving the study early.*

Mental state: additional medication.

Unable to use -

Mental state: Krawiecka Scale (’P’ values only).

Adverse effects: antiparkinsonian drug use (denominators unclear).

Behaviour: Wing Behaviour Scale (’P’ values only).

Cognitive functioning: WAIS, Mill Hill Vocabulary Matrices (’P’ values only)

Notes *Only 5-week data extracted. Data from 1-year, 2-year follow-up, not by experimental

group

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: participants were randomly

allocated to receive either medication

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: ’double dummy design’, no

further description.

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 91%. n = 15/23 receiving pi-

mozide completed the five weeks of treat-

ment (n = 3 refused to continue; n = 1

discharged himself against medical advice;

n = 1 developed skin rash), and a further

n = 3 switched to maintenance therapy; n

= 17/23 receiving flupenthixol completed

the five weeks (n = 1 was discharged with

no significant elevation in plasma prolactin

levels; n = 1 was discharged and left Scot-

land; n = 1 discharged himself against med-

ical advice, and a further n = 3 switched to

maintenance therapy)

Selective reporting (reporting bias) Unclear risk Numbers of participants differ between the

original reports and the follow-up reports
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Other bias High risk Funding: Janssen Pharmaceutica

and Lundbeck Limited provided ’financial

support’

Raters: not stated to be independent of

treatment.

McInnes 1978

Methods Allocation: random.

Blinding: double.

Duration: 13 weeks.

Setting: inpatient, locked ward, Cherry Farm Hospital, Dunedin, New Zealand

Design: parallel.

Participants Diagnosis: residual schizophrenia (n = 14); paranoid schizophrenia (n = 1); Korsakoff ’s

(n = 2); bipolar disorder (n = 1)

N = 18.

Age: range 39-80 years, mean ~ 70 years.

Sex: all male.

Ethnicity: not stated.

History: before the trial, n = 10 participants were not taking medication; n = 2 participants

were receiving chlorpromazine; n = 6 participants were receiving thioridazine; all had a

long history of institutionalised behaviour

Included: long-term inpatients (9 months-47 years).

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: dose data not given, n = 9.

2. Placebo: n = 9.

Outcomes Leaving the study early: because of adverse effects.

Unable to use -

Social functioning: activity withdrawal, Venables Scale (’P’ values only)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised: participants were ’randomly

assigned’ by ’flicking a coin’, using a ’double

blind code’ (p171)

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.
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McInnes 1978 (Continued)

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further description.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: unclear.

Selective reporting (reporting bias) Unclear risk None detected.

Other bias Unclear risk Funding: none stated.

Rating scales: not stated to be independent

of treatment.

Nishikawa 1985

Methods Allocation: random.

Blinding: double.

Duration: 1 year.

Setting: outpatient, Seiwakai Nishikawa Hospital, Hamada, Japan

Design: parallel.

Participants Diagnosis: schizophrenia (DSM-III).

N = 106*.

Age: mean ~ 40 years.

Sex: 78M, 28F.

Ethnicity: not stated.

History: participants in recovery stage or remission and had reported regularly to the

Seiwakai Nishikawa Hospital, Hamada, Japan

Included: in remission or residual phase.

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide alone:

• pimozide: dose 2 mg/d, n = 13.

• pimozide: dose 6 mg/d, n = 11.

2. Thioridazine alone:

• thioridazine: dose 25 mg/d, n = 12.

• thioridazine: dose 75 mg/d, n = 10.

3. Pimozide + thioridazine:

• pimozide and thioridazine: dose pimozide (2 mg/d), thioridazine (25 mg/d), n =

11.

• pimozide and thioridazine: dose pimozide (2 mg/d), thioridazine (75 mg/d), n =

11.

• pimozide and thioridazine: dose pimozide (6 mg/d), thioridazine (25 mg/d), n =

12.

• pimozide and thioridazine: dose pimozide (6 mg/d), thioridazine (75 mg/d), n =

13.

Each drug was combined with 10 mg nitrazepam (for insomnia) and 2 mg tri-
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hexyphenidyl (for drug-induced parkinsonism). All drugs were administered orally once

per day at night-time

Outcomes Global state: relapse (undefined).

Leaving the study early: any reason.

Unable to use -

Mental state: symptom-free days (data not separated into participant groups, attrition

of 77%)

Data for the placebo group.*

Notes *Data for n = 13 not included in the results, as these data were derived from a previous

study conducted by the author and utilised for a retrospective placebo control

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk Participants were ’randomly assigned’

(p1162): no further details

Blinding (performance bias and detection

bias)

All outcomes

Low risk Double blind: drug appearance, taste, vol-

ume made identical ’by adding a common

gastric acid’ (p1162)

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: Of n = 106, six participants left

early because they took drugs irregularly

and therefore were excluded from the final

data and analysis. A further number of n =

76 discontinued designated use of assigned

drugs through overdosage (n = 21) or re-

lapse (n = 55). It is not clear whether the ad-

ditional n = 76 remained in the analysis for

mental state (these data were subsequently

considered unusable)

Selective reporting (reporting bias) High risk Some data are not reported for each partic-

ipant group. Scale data are presented with-

out standard deviations. Data from a pre-

vious trial were ’utilised for retrospective

placebo control’ (p1162)

Other bias Unclear risk Funding: not stated.

Rating scales: not stated to be independent

of treatment.
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Pecknold 1980

Methods Allocation: random.

Blinding: double.

Duration: 4 weeks.

Setting: inpatient, psychiatric service of St. Mary’s Hospital, Côte-des-Neiges, Montréal,

Canada

Design: parallel.

Participants Diagnosis: acute schizophrenia.

N = 20.

Age: range 21-53 years, mean ~ 33 years.

Sex: 13M, 7F.

Ethnicity: not stated.

History: not stated.

Included: good physical health.

Excluded: latent or residual schizophrenia, organic brain syndrome, epilepsy, alcoholism,

depression

Consent: informed consent obtained.

Interventions 1. Pimozide: dose range 10-70 mg/d + placebo, n = 10.

2. Chlorpromazine: dose range 300-2100 mg/d, n = 10.

No washout period. Doses were individually titrated. Additional medication: pimozide,

chlorpromazine oral/IM (only for extreme agitation, in both treatment groups), procy-

clidine for EPS

Outcomes Global state: no improvement (using the CGI); average endpoint score (CGI)

Mental state: average endpoint score (BPRS).

Adverse effects: blurred vision; dry mouth; nausea; vomiting; dizziness; insomnia; se-

dation; fatigue. Extrapyramidal adverse effects: Extrapyramidal Symptom Scale (EPS)

average endpoint score (skewed); tremor; hypersalivation; rigidity; gait disturbance; rest-

lessness

Leaving study early: for any reason; because of adverse effects

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk ’Randomly assigned’ (p209): no further de-

tails.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.
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Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 80% completed the study, two

participants left early from each treatment

group: with pimozide, both participants

discontinued treatment because of rapid

deterioration without control of psychotic

symptoms and the presence of limiting side

effects. With chlorpromazine, one partici-

pant left early owing to lack of symptom

control and one owing to limiting side ef-

fects. Results were missing from two partic-

ipants in the chlorpromazine group for im-

provement using the BPRS. Data for these

participants were not included in the anal-

ysis

Selective reporting (reporting bias) High risk No statistical data reported for the CGI

(Item II).

Other bias Unclear risk Funding: partially supported by St.

Mary’s Foundation (Project in Psychoac-

tive Agents); medication supplied by Mc-

Neil Laboratories, Inc., Fort Washington,

Pennsylvania (USA)

Rating scales: treating psychiatrist, not in-

dependent of treatment

Pinard 1972

Methods Allocation: random.

Blinding: double.

Duration: 70 days (preceded by 21 days where all had chlorpromazine 100 mg/d)

Setting: inpatient, St.-Jean-de-Dieu Hospital, Research Unit, Montréal, Canada

Design: parallel.

Participants Diagnosis: chronic schizophrenia, BPRS mean ~ 45.

N = 80*.

Age: range 20-60 years.

Sex: 40M, 40F.

Ethnicity: not stated.

History: not stated.

Included: hospitalised > 2 years; no exacerbation in the last year; in hospital only for

social or personal reasons

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: dose 3 mg/d, n = 16.

2. Pimozide: dose 6 mg/d, n = 15.

3. Trifluoperazine: dose 5 mg/three times daily, n = 14.
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Pinard 1972 (Continued)

4. Trifluoperazine: dose 15 mg/d, n = 15.

5. Placebo: n = 14.

Chlorpromazine, methyprylon, benztropine as required.

Outcomes Adverse effects: acute cholecystitis; intensified symptoms.

Leaving the study early:for any reason; because of adverse effects

Unable to use -

Mental state: BPRS (’P’ values only).

Adverse effects: extrapyramidal symptoms, BEP (graph only).

Behaviour: NOSIE (graph only).

Insight scale: l’Echelle d’Auto-Critique (only correlations)

Notes *6 participants not accounted for.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised: number table, blocks of 5,

matched for treatment, symptom severity

(BPRS), sex, ward, evaluator (p22)

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: n = 6 participants left during

the study. ’Of these, n = 3 were on trifluop-

erazine and n = 2 on placebo. They had suf-

fered psychotic setbacks and two had sui-

cidal thoughts. The sixth was on pimozide

and had to undergo surgery for an acute

cholecystitis’ (p23). A further n = 6 were

not accounted for

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs)

Other bias Unclear risk Funding: not stated.

Rating scales: independent of treatment.
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Silverstone 1984

Methods Allocation: random.

Blinding: double.

Duration: 28 days.

Setting: inpatient.

Design: parallel.

Participants Diagnosis: acute schizophrenia.

N = 22.

Age: range 19-68 years, mean ~ 39 years.

Sex: 11M, 11F.

Ethnicity: not stated.

History: None had received more than one dose of antipsychotics in the previous week

or had been given an injection of a long-acting depot drug within the previous 4 weeks

Included: not stated.

Excluded: not stated.

Consent: All participants had signed consent forms.

Interventions 1. Pimozide: dose range 5-50 mg/d, n = 10.

2. Haloperidol: dose range 5-50 mg/d, n = 12.

Chlorpromazine IM, procyclidine (for EPS), temazepam/nitrazepam (for sedation at

night-time) as required

Outcomes Mental state: severity of symptoms (Montgomery Asberg Depression Rating Scale)

(skewed)

Adverse effects: extrapyramidal symptoms (Parkinsonian tremor and rigidity; acute dys-

tonia); drowsiness; dry mouth; nausea; constipation; palpitations; postural hypotension;

blurred vision; headache; urinary retention.

Leaving the study early: for any reason; because of adverse effects

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: no further details.

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: matching capsules.

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 82%. n = 18 completed the 28

days of treatment; n = 3 were withdrawn

from the haloperidol group, of these, two

were unwilling to continue after developing

EPS and left the hospital against advice. n
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= 1 participant taking pimozide was with-

drawn because of intercurrent illness. It is

unclear whether these participants were in-

cluded in the analysis

Selective reporting (reporting bias) Unclear risk None detected.

Other bias High risk Funding: not stated: Pimozide was assayed

by radioimmunoassay at Janssen Pharma-

ceutica; haloperidol was assayed using a

commercial radioimmunoassay kit’ (p257)

. One author was an employee of Janssen

Pharmaceutica at the time of the study

Rating scales: not stated to be independent

of treatment.

Vergara 1977

Methods Allocation: random.

Blinding: double.

Duration: 16 weeks (preceded by 2-week antipsychotic stabilisation period)

Setting: outpatient.

Design: parallel.

Participants Diagnosis: schizophrenia.

N = 20.

Age: range 20-55, mean ~ 38 years.

Sex: 13M, 7F.

Ethnicity: not stated.

History: Before the study, each participant had received various neuroleptic medications

(stabilised at a constant daily dose during the last two weeks) for at least four weeks.

Prestudy medication was discontinued in n = 13 of the participants within 28 days; the

remaining participants took up to 84 days to discontinue prestudy medication

Included: chronic illness, antipsychotics > 1 month.

Excluded: not stated.

Consent: not stated.

Interventions 1. Pimozide: dose range 2-12 mg/d, n = 10.

2. Trifluoperazine: dose range 5-30 mg/d, n = 10.*

(Dosages adjusted on the basis of clinical criteria to achieve optimal therapeutic effect.)

Outcomes Global state: relapse (defined as ’clinical deterioration’); no improvement (assessed using

the CGI)

Leaving the study early: because of relapse; because of adverse effects; for any reason

Unable to use -

Global state: CGI (no SDs, ’P’ value only).

Mental state: BPRS (no SDs, ’P’ value only).

Adverse effects: Treatment Emergent Symptoms Scale (TESS) (no data reported)
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Vergara 1977 (Continued)

Notes *The neuroleptic medications that participants were receiving before inclusion in the

study were gradually reduced and discontinued during the course of the clinical trial

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: participants were ’randomly

assigned’, no further details

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: no further details.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Follow-up: unclear, 80% completed the

study: In the pimozide group, n = 8/10

completed the study (n = 1 was withdrawn

because of clinical deterioration; n = 1 was

withdrawn because of drowsiness and dizzi-

ness), and in the trifluoperazine group, n =

8/10 completed the study (n = 1 was with-

drawn because of clinical deterioration; n

= 1 was withdrawn because of tremor and

rigidity). All participants are accounted for

under CGI results. It is unclear how many

were included in the overall analysis (for

BPRS and adverse effects)

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs). No data were reported

using TESS; individual adverse effects were

not reported

Other bias Unclear risk Funding: not stated.

Rating scales: not stated to be independent

of treatment.
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Wilson 1982*

Methods Allocation: random.

Blinding: double.

Duration: 52 weeks (preceded by 2 weeks of stabilisation on constant dose of non-trial

antipsychotic)

Setting: outpatient, Veterans Administration Hospital outpatient psychiatric clinic

(USA)

Design: parallel.

Participants Diagnosis: schizophrenia (DSM-III).

N = 43.

Age: range 24-60 years.

Sex: 42M, 1F.

Ethnicity: not stated.

History: Those included were stabilised on a constant dose of some neuroleptic other than

chlorpromazine for at least two weeks, then were shifted abruptly to study medication

Included: presence of psychotic symptoms for at least 1.5 years; demonstrated capability

of responding to drug treatment; possessing conceptual disorganisation, emotional with-

drawal, blunted affect, bizarre mannerisms, unusual thought content or hallucinations

Excluded: epilepsy; severe depression; motor retardation; organic brain disease; those

who required heavy doses of medication or chemical restraints to control aggressive or

other acutely troubling symptoms; significant cardiac disease; ophthalmologic disease

demonstrated by slit-lamp examination or those with abnormal laboratory values on

prestudy examination that were deemed to be of clinical significance

Consent: informed consent obtained.

Interventions 1. Pimozide: dose range 2-8 mg, mean dose 7.3 mg/d, max. 20 mg/d, n = 21.

2. Chlorpromazine: dose range 95-380 mg, mean dose 381 mg/d, max. 950 mg/d, n =

22

Dose adjusted according to response. Initial dose varied according to each participant’s

previous medication requirements

Outcomes Leaving the study early: for any reason; because of adverse effects

Unable to use -

Global state: CGI (44% loss of data).

Mental state: BPRS (44% loss of data, no data reported).

Physical tests: ECG (44% loss of data, no data reported).

Social functioning: Evaluation of Social Functioning Scale (56% loss of data)

Adverse effects (no data reported).

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised: ’randomly assigned’, no fur-

ther details.

Allocation concealment (selection bias) Unclear risk No description of allocation concealment.
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Wilson 1982* (Continued)

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Double blind: ’double blind fashion’, both

single daily doses, identical capsules (p62)

Incomplete outcome data (attrition bias)

All outcomes

High risk Follow-up: 55%. n = 19 failed to com-

plete the study after being enrolled for at

least one week. For pimozide, reasons in-

cluded uncooperativeness (n = 3), limiting

of adverse reaction (n = 1), drug ineffec-

tiveness (n = 2) and other reasons (n = 2)

; for chlorpromazine, reasons included un-

cooperativeness (n = 2), failure to return (n

= 1), limiting adverse reaction (n = 4), drug

ineffectiveness (n = 2) and other reasons (n

= 2) (p64)

Selective reporting (reporting bias) High risk Statistical reporting was incomplete for all

scale data (no SDs). Data not reported for

’adverse drug experiences’

Other bias Unclear risk Funding: funded in part by McNeil Lab-

oratories, Fort Washington, Pennsylvania

(USA)

Rating scales: not stated to be independent

of treatment.

Diagnostic tools

DSM: Diagnostic and Statistical Manual of Mental Disorders.

RDC: Research Diagnostic Criteria.

General

SD: standard deviation.

IM: intramuscular injection.

Behaviour scale

NOSIE: Nurses’ Observation Scale for In-patient Evaluation

Global state scale

CGI: Clinical Global Impression.

Mental state scales

BPRS: Brief Psychiatric Rating Scale.

OFCRS: Overall Factor Construct Rating Scale,

PSE: Present State Examination.

MADRS: Montgomery Asberg Depression Rating Scale.

Adverse events

ESRS: Extrapyramidal Symptom Rating Scale.

SAS: Simpson and Angus Scale.
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Baggio 1970 Allocation: not randomised, case series.

Baro 1972 Allocation: not randomised, case series.

Bobon 1968 Allocation: not randomised, case series.

Brugmans 1968 Allocation: “double blind”, no further details.

Participants: people with schizophrenia.

Interventions: pimozide versus placebo.

Outcomes: no usable data.

Cetin 2000 Allocation: randomised.

Participants: people with psychosis.

Interventions: pimozide versus risperidone.

Outcomes: no usable data.

Cheadle 1979 Allocation: not randomised, case series.

Chouinard 1979 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: pimozide versus chlorpromazine.

Outcomes: no usable data.

Clark 1971 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: pimozide versus placebo.

Outcomes: no usable data.

Crow 1986 Allocation: randomised.

Participants: people with non-affective psychosis.

Interventions: continuing drug (chlorpromazine or fluphenazine or haloperidol or pimozide or trifluoperazine)

versus placebo (drug withdrawal).

Outcome: no usable data, results not broken down by individual drug, and withdrawal study

d’Elia 1974 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: pimozide versus trifluoperazine.

Outcomes: no usable data.

Feinberg 1988 Allocation: not randomised, case series.

Friedman 1997 Allocation: not randomised, case series.

Frussa Filho 1988 Allocation: not randomised, review.

Garton 1979 Allocation: not randomised, case series.
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(Continued)

Gomez Perez 1994 Allocation: not randomised, review.

Hass 1982 Allocation: not randomised.

Holl 1992 Allocation: not randomised, review.

Huber 1983 Allocation: not randomised, review.

Ibarra 1996 Allocation: unclear.

Participants: people with delusional disorders.

Interventions: pimozide alternated with placebo, no parallel group

Johnstone 1997 Allocation: randomised.

Participants: patients with functional psychotic illness.

Interventions: pimozide versus lithium versus pimozide+lithium versus placebo.

Outcome: no usable data, graph data and significance tests.

Kenway 1971 Allocation: randomised, cross-over.

Participants: people with schizophrenia.

Interventions: pimozide versus fluphenazine.

Outcome: no usable data, no pre-cross-over data.

Kenway 1973 Allocation: not randomised, case series.

Konig 1971 Allocation: not randomised, case series.

Koo 1996 Allocation: not randomised, review.

Krumholz 1970 Allocation: unclear, cross-over study.

Participants: people with schizophrenia.

Interventions: pimozide versus placebo.

Outcomes: no usable data.

Lapierre 1976 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: pimozide + group psychotherapy versus fluphenazine + group psychotherapy.

Outcomes: no usable data.

Lehmann 1970 Allocation: ’sequential assignment’.

Participants: people with schizophrenia.

Intervention: pimozide versus fluphenazine.

Outcomes: no usable data.

Mahal 1975 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: pimozide versus placebo.

Outcomes: no usable data.

Marshall 1971 Allocation: not randomised, case series.
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(Continued)

Masiak 1976 Allocation: not randomised, case control design.

McCoy 1992 Allocation: not randomised, case report.

McCreadie 1978 Allocation: not randomised.

McCreadie 1983 Allocation: not randomised.

Meltzer 1986 Allocation: not randomised, review.

Moller 1994 Allocation: not randomised, review.

Morris 1970 Allocation: randomised (cross-over design).

Participants: people with schizophrenia.

Interventions: pimozide versus fluphenazine.

Outcomes: no usable data (data not recorded pre-cross-over).

Neziroglu 1997 Allocation: not randomised, review.

Opler 1994 Allocation: not randomised, review.

Opler 1995 Allocation: not randomised, review.

Phillips 1996 Allocation: not randomised, review.

Pinals 1996 Allocation: not randomised, review.

Poldinger 1976 Allocation: randomised.

Participants: people with psycho-vegetative syndrome and anxiety neurosis, not schizophrenia or related disor-

ders

Reyntjens 1972 Allocation: randomised.

Participants: people with stress-induced psychic and functional disorders, not schizophrenia or related disorders

Ruiz 1975 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: pimozide versus placebo.

Outcomes: no usable data.

Sims 1975 Allocation: randomised (cross-over design).

Participants: people with schizophrenia.

Interventions: pimozide versus fluphenazine.

Outcomes: no usable data.

Singh 1971 Allocation: not randomised, case series.

Smythies 1974 Allocation: ’double blind crossover’, allocation not described.

Participants: people with schizophrenia.
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(Continued)

Intervention: pimozide versus thioridazine.

Outcome: no data available.

Srinivasan 1994 Allocation: not randomised, case series.

Sterkmans 1968 Allocation: not randomised, case series.

Sugerman 1971 Allocation: not randomised, case series.

Svestka 1972 Allocation: randomised, cross-over design.

Participants: people with schizophrenia.

Intervention: pimozide versus perphenazine.

Outcome: no pre-cross-over data.

Tegeler 1983 Allocation: not randomised, review.

Tueth 1983 Allocation: not randomised, review.

Ungvari 1986 Allocation: not randomised, ABA study.

van Kammen 1982 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: amphetamine infusion versus placebo infusion, pimozide subsequently given to all participants

van Kammen 1987 Allocation: not randomised, case series.

Van Wyck 1972 Allocation: randomised, cross-over design.

Participants: patients with schizophrenia.

Interventions: pimozide versus placebo.

Outcome: no pre-cross-over data.

Vanelle 1996 Allocation: not randomised, review.

Watt 1983 Allocation: not randomised, case series.

Welbel 1979 Allocation: not randomised, case series.

Characteristics of studies awaiting assessment [ordered by study ID]
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Umene 1972

Methods Allocation: unclear.

Blinding: double.

Duration: 8 weeks.

Setting: inpatient.

Design: parallel.

Participants Diagnosis: chronic schizophrenia.

n = 92.

Age: unclear.

Sex: unclear.

Ethnicity: unclear.

History: unclear.

Included: unclear.

Excluded: unclear.

Consent: informed consent obtained.

Interventions 1. Pimozide: max. dose 12 tablets (1 mg) a day.

2. Chlorpromazine: max. dose 24 tablets (25 mg) a day.

Outcomes Unclear.

Notes Study awaits translation from Japanese.
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D A T A A N D A N A L Y S E S

Comparison 1. PIMOZIDE versus PLACEBO

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: 1. Relapse - clinical

diagnoses

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

1.1 medium term (3-12

months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.03, 1.78]

2 Global state: 2. No improvement 3 102 Risk Ratio (M-H, Random, 95% CI) 0.84 [0.69, 1.02]

2.1 short term (<3 months) 2 40 Risk Ratio (M-H, Random, 95% CI) 0.61 [0.15, 2.45]

2.2 medium term (3-12

months)

2 62 Risk Ratio (M-H, Random, 95% CI) 0.84 [0.67, 1.06]

3 Mental state: 1. Specific

symptoms

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

3.1 anxiety/tension - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 2.06 [0.09, 46.11]

3.2 auditory hallucinations -

short term (<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [0.15, 72.08]

3.3 depression - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.05, 9.47]

4 Adverse effects: 1.

Extrapyramidal adverse effects

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

4.1 dystonia - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.05, 9.47]

4.2 akathisia - short term (<3

months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 5.5 [0.30, 101.28]

4.3 akathisia - medium term

(<3 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.03, 1.85]

4.4 restlessness - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 2.0 [0.24, 16.61]

4.5 rigidity - short term (<3

months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 5.5 [0.30, 101.28]

4.6 rigidity - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.14, 12.82]

4.7 tremor - short term (<3

months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [0.15, 72.08]

4.8 tremor - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.20, 4.95]

5 Adverse effects: 2.

Anticholinergic effects

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

5.1 blurred vision - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.20, 4.95]

5.2 dry mouth - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.23 [0.01, 5.12]

6 Adverse effects: 3. Cardiovascular

effects

2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
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6.1 blood pressure increase -

short term (<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [0.15, 72.08]

6.2 chest pain - medium term

(<3 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.3 dizziness - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.11, 3.99]

6.4 ECG: primary changes

in T waves - short term (<3

months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [0.15, 72.08]

7 Adverse effects: 4. Abnormal

laboratory tests

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

7.1 haematological - any

abnormal data - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.19, 1.51]

7.2 haematological - increase

white cell count >12,000 -

short term (<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.06, 5.14]

7.3 liver function - any

abnormal data - less than 12

months

1 25 Risk Ratio (M-H, Fixed, 95% CI) 2.06 [0.09, 46.11]

7.4 liver function - increase

alkaline phosphate > 35 I.U. -

short term (<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 1.67 [0.36, 7.82]

7.5 renal - abnormal blood

urea nitrogen balance - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.23 [0.01, 5.12]

8 Adverse effects: 5. Central

nervous system effects

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

8.1 drowsiness - short term

(<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.01, 4.05]

8.2 sedation - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.03, 3.20]

8.3 headache - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 2.33 [0.60, 9.02]

8.4 insomnia - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.31, 1.09]

8.5 memory defects - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Adverse effects: 6.

Dermatological effects

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

9.1 dermatitis - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.03, 3.20]

10 Adverse effects: 7. Endocrine

effects

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

10.1 galactorrhoea - medium

term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

11 Adverse effects: 8.

Gastrointestinal effects

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

11.1 acute cholecystitis - short

term (<3 months)

1 45 Risk Ratio (M-H, Fixed, 95% CI) 1.41 [0.06, 32.53]
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11.2 constipation - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

11.3 diarrhoea - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.03, 1.85]

11.4 nausea - medium term

(3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.03, 1.85]

12 Adverse effects: 9. Other 4 262 Risk Ratio (M-H, Fixed, 95% CI) 0.57 [0.34, 0.96]

12.1 anorgasmia - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 2.06 [0.09, 46.11]

12.2 intensified symptoms -

short term (<3 months)

1 45 Risk Ratio (M-H, Fixed, 95% CI) 0.09 [0.00, 1.83]

12.3 intensified symptoms -

medium term (3-12 months)

1 41 Risk Ratio (M-H, Fixed, 95% CI) 0.42 [0.15, 1.16]

12.4 weight loss - short term

(<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.28, 1.46]

12.5 weight loss - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.09, 2.20]

12.6 weight gain - medium

term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 3.44 [0.18, 64.88]

12.7 ocular pigment deposit

increase - short term (<3

months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.8 ocular pigment deposit

decrease - short term (<3

months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.02, 8.01]

12.9 nasal congestion -

medium term (3-12 months)

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.23 [0.01, 5.12]

12.10 dreams (unpleasant) -

short term (<3 months)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 3.3 [0.15, 72.08]

13 Leaving the study early: 1. Due

to adverse effects

3 104 Risk Ratio (M-H, Fixed, 95% CI) 0.21 [0.03, 1.33]

13.1 short term (<3 months) 1 45 Risk Ratio (M-H, Fixed, 95% CI) 0.23 [0.02, 2.29]

13.2 medium term (3-12

months)

2 59 Risk Ratio (M-H, Fixed, 95% CI) 0.19 [0.01, 3.75]

14 Leaving the study early: 2. Any

reason

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

14.1 short term (<3 months) 3 90 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.30, 3.39]

14.2 medium term (3-12

months)

2 66 Risk Ratio (M-H, Fixed, 95% CI) 0.35 [0.17, 0.72]

Comparison 2. PIMOZIDE versus PLACEBO: withdrawal study

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: 1. Relapse - clinical

diagnoses

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

1.1 medium term (3-12

months)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]
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2 Mental state: 1. Use of additional

medication

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

2.1 medium term (3-12

months)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.18 [0.06, 0.51]

3 Adverse effects: 1. Death 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 medium term (3-12

months)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 69.52]

4 Leaving the study early: 1. Any

reason

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

4.1 medium term (3-12

months)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.07, 14.90]

Comparison 3. PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Service utilisation: 1. Hospital

admission

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

1.1 medium term (3-12

months)

1 44 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.35, 1.98]

2 Global state: 1. Relapse - clinical

diagnoses

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

2.1 short term (<3 months) 2 60 Risk Ratio (M-H, Fixed, 95% CI) 1.67 [0.23, 11.87]

2.2 medium term (3-12

months)

7 227 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.57, 1.17]

3 Global state: 2. No improvement 10 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 short term (<3 months) 5 146 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.48, 1.17]

3.2 medium term (3-12

months)

6 186 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.75, 1.31]

4 Global state: 3. Average score -

CGI (high = poor)

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

4.1 short term (<3 months) 1 16 Mean Difference (IV, Fixed, 95% CI) -0.15 [-1.25, 0.95]

5 Mental state: 1. Average score -

BPRS (high = poor)

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

5.1 short term (<3 months) 1 16 Mean Difference (IV, Fixed, 95% CI) -13.88 [-28.21, 0.

45]

6 Mental state: 2. Average score -

MADRS (high = poor, skewed)

Other data No numeric data

6.1 short term (<3 months) Other data No numeric data

7 Mental state: 3. No improvement 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

7.1 short term (<3 months) 2 54 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.43, 1.96]

7.2 medium term (3-12

months)

1 23 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.08, 15.41]

8 Mental state: 4. Specific

symptoms

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

8.1 anxiety/tension - medium

term (3-12 months)

3 161 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.20, 2.29]
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8.2 depression - short term

(<3 months)

1 44 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.30, 1.21]

8.3 depression - medium term

(3-12 months)

2 74 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.26, 0.89]

8.4 no improvement in

psychomotor activity - short

term (<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.4 [0.10, 1.60]

8.5 presence of first-rank

symptoms - short term (<3

months)

1 44 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.24, 1.29]

8.6 presence of first-rank

symptoms - medium term

(3-12 months)

1 44 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.25, 1.11]

9 Mental state: 5. Use of additional

medication

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

9.1 short term (<3 months) 3 114 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.77, 1.49]

10 Adverse effects: 1.

Extrapyramidal adverse effects -

specific

13 Risk Ratio (M-H, Random, 95% CI) Subtotals only

10.1 akathisia - short term (<3

months)

4 148 Risk Ratio (M-H, Random, 95% CI) 1.18 [0.79, 1.76]

10.2 akathisia - medium term

(3-12 months)

5 219 Risk Ratio (M-H, Random, 95% CI) 1.17 [0.26, 5.22]

10.3 acute dyskinesia - short

term (<3 months)

1 29 Risk Ratio (M-H, Random, 95% CI) 2.68 [0.62, 11.64]

10.4 dystonia - short term (<3

months)

2 42 Risk Ratio (M-H, Random, 95% CI) 0.78 [0.25, 2.48]

10.5 dystonia - medium term

(3-12 months)

2 50 Risk Ratio (M-H, Random, 95% CI) 1.30 [0.28, 6.00]

10.6 gait disturbance - short

term (<3 months)

2 59 Risk Ratio (M-H, Random, 95% CI) 1.18 [0.16, 8.62]

10.7 gait disturbance -

medium term (3-12 months)

1 38 Risk Ratio (M-H, Random, 95% CI) 0.25 [0.03, 2.04]

10.8 hypersalivation - short

term (<3 months)

3 115 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.31, 3.12]

10.9 hypersalivation -

medium term (3-12 months)

3 102 Risk Ratio (M-H, Random, 95% CI) 0.88 [0.13, 6.15]

10.10 involuntary movements

- medium term (3-12 months)

1 87 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.14]

10.11 Parkinsonism - short

term (<3 months)

1 56 Risk Ratio (M-H, Random, 95% CI) 1.25 [0.37, 4.17]

10.12 Parkinsonism - medium

term (3-12 months)

2 131 Risk Ratio (M-H, Random, 95% CI) 2.12 [0.28, 15.90]

10.13 restlessness - short term

(<3 months)

3 101 Risk Ratio (M-H, Random, 95% CI) 1.20 [0.62, 2.34]

10.14 restlessness - medium

term (3-12 months)

3 134 Risk Ratio (M-H, Random, 95% CI) 2.59 [0.41, 16.49]

10.15 rigidity - short term (<3

months)

6 186 Risk Ratio (M-H, Random, 95% CI) 1.21 [0.71, 2.05]

10.16 rigidtiy - medium term

(3-12 months)

5 219 Risk Ratio (M-H, Random, 95% CI) 1.12 [0.24, 5.25]
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10.17 seizure - short term (<3

months)

1 29 Risk Ratio (M-H, Random, 95% CI) 0.36 [0.02, 8.07]

10.18 tardive dyskinesia -

short term (<3 months)

1 43 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.05, 11.85]

10.19 tardive dyskinesia -

medium term (3-12 months)

4 108 Risk Ratio (M-H, Random, 95% CI) 1.27 [0.73, 2.23]

10.20 tremor - short term (<3

months)

6 186 Risk Ratio (M-H, Random, 95% CI) 1.52 [0.97, 2.38]

10.21 tremor - medium term

(3-12 months)

4 175 Risk Ratio (M-H, Random, 95% CI) 1.46 [0.68, 3.11]

10.22 use of antiparkinsonian

drugs - short term (<3 months)

2 67 Risk Ratio (M-H, Random, 95% CI) 1.46 [0.54, 3.94]

10.23 use of antiparkinsonian

drugs - by medium term (3-12

months)

3 116 Risk Ratio (M-H, Random, 95% CI) 0.84 [0.41, 1.72]

11 Adverse effects: 2.

Extrapyramidal adverse effects:

average score - EPS (high =

poor, skewed)

Other data No numeric data

11.1 short term (<3 months) Other data No numeric data

12 Adverse effects: 3. Death 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

12.1 suicide - medium term

(3-12 months)

1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.32 [0.01, 7.53]

13 Adverse effects: 4.

Anticholinergic effects

9 Risk Ratio (M-H, Random, 95% CI) Subtotals only

13.1 blurred vision - short

term (<3 months)

4 110 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.46, 2.09]

13.2 blurred vision - medium

term (3-12 months)

5 219 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.45, 2.12]

13.3 dry mouth - short term

(<3 months)

5 166 Risk Ratio (M-H, Random, 95% CI) 0.84 [0.54, 1.31]

13.4 dry mouth - medium

term (3-12 months)

4 175 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.23, 0.85]

13.5 sweating - short term (<3

months)

2 85 Risk Ratio (M-H, Random, 95% CI) 2.16 [0.29, 15.96]

13.6 urinary retention - short

term (<3 months)

3 121 Risk Ratio (M-H, Random, 95% CI) 1.26 [0.28, 5.67]

13.7 urinary retention -

medium term (3-12 months)

2 125 Risk Ratio (M-H, Random, 95% CI) 0.26 [0.03, 2.25]

14 Adverse effects: 5.

Cardio-vascular effects

10 Risk Ratio (M-H, Random, 95% CI) Subtotals only

14.1 chest pain - medium

term (3-12 months)

1 30 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.01, 7.58]

14.2 dizziness - short term (<3

months)

5 161 Risk Ratio (M-H, Random, 95% CI) 0.73 [0.26, 2.02]

14.3 dizziness - medium term

(3-12 months)

3 161 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.34, 3.43]

14.4 ECG changes - short

term (<3 months)

1 56 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.04, 3.01]

14.5 hypotension - short term

(<3 months)

4 143 Risk Ratio (M-H, Random, 95% CI) 1.13 [0.50, 2.59]
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14.6 hypotension - medium

term (3-12 months)

1 43 Risk Ratio (M-H, Random, 95% CI) 0.32 [0.07, 1.46]

14.7 hypotension (postural) -

short term (<3 months)

2 42 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.06, 1.92]

14.8 hypertension - short

term (<3 months)

1 56 Risk Ratio (M-H, Random, 95% CI) 1.0 [0.07, 15.21]

14.9 hypertension - medium

term (3-12 months)

1 87 Risk Ratio (M-H, Random, 95% CI) 0.51 [0.05, 5.44]

14.10 palpitations - short

term (<3 months)

2 78 Risk Ratio (M-H, Random, 95% CI) 1.28 [0.31, 5.28]

14.11 substernal pain -

medium term (3-12 months)

1 30 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.01, 7.58]

14.12 tachycardia - short term

(<3 months)

1 29 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

15 Adverse effects: 6. Abnormal

laboratory tests

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

15.1 haematological -

granulocytopenia - short term

(<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.02, 7.32]

15.2 haematological -

leukocytosis - short term (<3

months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.34, 2.93]

15.3 haematological -

leukocytosis - medium term

(<3 months)

1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.06, 14.55]

15.4 haematological -

macrocytosis - short term (<3

months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.27, 92.62]

15.5 haematological - any

abnormal lab haematology -

medium term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.31, 3.28]

15.6 liver function - abnormal

laboratory data - medium term

(3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.2 [0.03, 1.51]

15.7 renal function - albumin

in urinalysis - short term (<3

months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.14, 65.90]

15.8 renal function - granular

casts in urinalysis - short term

(<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.14, 65.90]

15.9 renal function - urea /

nitrogen abnormal - medium

term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

16 Adverse effects: 7. Central

nervous system effects

12 Risk Ratio (M-H, Random, 95% CI) Subtotals only

16.1 drowsiness - short term

(<3 months)

7 226 Risk Ratio (M-H, Random, 95% CI) 0.77 [0.60, 1.00]

16.2 drowsiness - medium

term (3-12 months)

5 229 Risk Ratio (M-H, Random, 95% CI) 0.61 [0.33, 1.11]

16.3 excitement - short term

(<3 months)

1 20 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.14, 65.90]
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16.4 excitement - medium

term (3-12 months)

1 87 Risk Ratio (M-H, Random, 95% CI) 0.68 [0.12, 3.88]

16.5 faintness - medium term

(3-12 months)

1 20 Risk Ratio (M-H, Random, 95% CI) 0.2 [0.01, 3.70]

16.6 fatigue - short term (<3

months)

3 101 Risk Ratio (M-H, Random, 95% CI) 1.07 [0.57, 2.00]

16.7 headache - short term

(<3 months)

4 161 Risk Ratio (M-H, Random, 95% CI) 0.67 [0.21, 2.07]

16.8 headache - medium term

(3-12 months)

5 219 Risk Ratio (M-H, Random, 95% CI) 2.14 [0.84, 5.45]

16.9 insomnia - short term

(<3 months)

3 101 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.67, 1.55]

16.10 insomnia - medium

term (3-12 months)

4 181 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.35, 2.39]

16.11 memory defects -

medium term (3-12 months)

1 30 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.01, 7.58]

16.12 restlessness - short term

(<3 months)

1 56 Risk Ratio (M-H, Random, 95% CI) 0.88 [0.37, 2.09]

16.13 restlessness - medium

term (3-12 months)

2 95 Risk Ratio (M-H, Random, 95% CI) 2.46 [0.26, 22.89]

16.14 sedation - short term

(<3 months)

1 43 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.47, 1.34]

16.15 sedation - medium term

(3-12 months)

3 155 Risk Ratio (M-H, Random, 95% CI) 0.30 [0.12, 0.72]

17 Adverse effects: 8.

Dermatological effects

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

17.1 acne vulgaris - short term

(<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.14, 65.90]

17.2 dermatitis - medium

term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.07, 14.55]

17.3 itching - medium term

(3-12 months)

2 131 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.08, 4.46]

17.4 rashes - short term (<3

months)

3 145 Risk Ratio (M-H, Fixed, 95% CI) 1.75 [0.47, 6.53]

17.5 rashes - medium term

(3-12 months)

2 125 Risk Ratio (M-H, Fixed, 95% CI) 0.38 [0.11, 1.31]

18 Adverse effects: 9. Endocrine

effects

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

18.1 amenorrhoea - short

term (<3 months)

1 56 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.25, 99.67]

18.2 amenorrhoea - medium

term (3-12 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.14, 65.90]

18.3 galactorrhoea - medium

term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.58]

19 Adverse effects: 10.

Gastrointestinal effects

12 Risk Ratio (M-H, Random, 95% CI) Subtotals only

19.1 abdominal cramps -

medium term (3-12 months)

3 151 Risk Ratio (M-H, Random, 95% CI) 1.97 [0.35, 10.95]

19.2 anal incontinence - short

term (<3 months)

1 20 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.14, 65.90]
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19.3 appetite decrease - short

term (<3 months)

2 85 Risk Ratio (M-H, Random, 95% CI) 1.34 [0.22, 8.07]

19.4 appetite decrease -

medium term (3-12 months)

2 107 Risk Ratio (M-H, Random, 95% CI) 1.05 [0.16, 6.84]

19.5 appetite increase - short

term (<3 months)

2 85 Risk Ratio (M-H, Random, 95% CI) 0.65 [0.15, 2.83]

19.6 constipation - short term

(<3 months)

5 190 Risk Ratio (M-H, Random, 95% CI) 0.64 [0.31, 1.30]

19.7 constipation - medium

term (3-12 months)

4 132 Risk Ratio (M-H, Random, 95% CI) 0.75 [0.30, 1.88]

19.8 diarrhoea - short term

(<3 months)

2 76 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.11, 9.33]

19.9 diarrhoea - medium term

(3-12 months)

1 30 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.13, 68.26]

19.10 nausea and vomiting -

short term (<3 months)

2 76 Risk Ratio (M-H, Random, 95% CI) 0.28 [0.05, 1.61]

19.11 nausea - short term (<3

months)

1 16 Risk Ratio (M-H, Random, 95% CI) 5.0 [0.28, 90.18]

19.12 nausea - medium term

(3-12 months)

5 203 Risk Ratio (M-H, Random, 95% CI) 0.64 [0.24, 1.69]

19.13 vomiting - short term

(<3 months)

2 59 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.14, 64.26]

19.14 vomiting - medium

term (3-12 months)

2 125 Risk Ratio (M-H, Random, 95% CI) 0.77 [0.08, 7.40]

19.15 acute cholecystitis -

short term (<3 months)

1 60 Risk Ratio (M-H, Random, 95% CI) 2.81 [0.12, 66.40]

20 Adverse effects: 11.

Genitourinary effects

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

20.1 anorgasmia - medium

term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 68.26]

20.2 nocturia - medium term

(3-12 months)

1 87 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.01, 8.14]

20.3 dysuria - short term (<3

months)

1 56 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.85]

21 Adverse effects: 12. Other 11 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

21.1 increased thirst - short

term (<3 months)

1 29 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

21.2 nasal congestion -

medium term (3-12 months)

1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

21.3 intensified symptoms -

short term (<3 months)

2 116 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.09, 2.50]

21.4 intensified symptoms -

medium term (3-12 months)

2 92 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.27, 1.28]

21.5 weight loss - short term

(<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.04, 2.69]

21.6 weight loss - medium

term (3-12 months)

3 161 Risk Ratio (M-H, Fixed, 95% CI) 1.38 [0.48, 3.98]

21.7 weight gain - short term

(<3 months)

1 43 Risk Ratio (M-H, Fixed, 95% CI) 1.58 [0.16, 16.17]

21.8 weight gain - medium

term (3-12 months)

4 175 Risk Ratio (M-H, Fixed, 95% CI) 1.55 [0.56, 4.33]
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22 Social functioning: 1. Average

score - SBAS (high = poor,

skewed)

Other data No numeric data

22.1 medium term (3-12

months)

Other data No numeric data

23 Leaving the study early: 1. Due

to relapse

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

23.1 short term (<3 months) 1 20 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.14, 65.90]

23.2 medium term (3-12

months)

3 76 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.28, 2.78]

24 Leaving the study early: 2. Due

to adverse effects

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

24.1 short term (<3 months) 7 258 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.32, 2.01]

24.2 medium term (3-12

months)

7 252 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.57, 1.72]

25 Leaving the study early: 3. Any

reason

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

25.1 short term (<3 months) 11 368 Risk Ratio (M-H, Fixed, 95% CI) 1.23 [0.63, 2.40]

25.2 medium term (3-12

months)

14 523 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.69, 1.09]

25.3 long term (>12 months) 1 62 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.60, 1.67]

Comparison 4. PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: 1. Relapse - clinical

diagnoses

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

1.1 medium term (3-12

months)

1 69 Risk Ratio (M-H, Fixed, 95% CI) 0.28 [0.15, 0.50]

2 Leaving the study early: 1. Any

reason

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

2.1 medium term (3-12

months)

1 69 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.42, 0.74]

Comparison 5. PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: 1. Average score -

CGI (high = poor, skewed)

Other data No numeric data

1.2 medium term (3-12

months)

Other data No numeric data
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2 Global state: 2. Average score -

CGI-S (high = poor)

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

2.1 short term (<3 months) 1 28 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.49, 0.49]

3 Global state: 3. Average score -

CGI-I (high = poor)

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

3.1 short term (<3 months) 1 28 Mean Difference (IV, Fixed, 95% CI) 0.60 [0.01, 1.19]

4 Mental state: 1. Average score -

BPRS (high = poor)

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

4.1 short term (<3 months) 1 28 Mean Difference (IV, Fixed, 95% CI) 1.70 [0.14, 3.26]

5 Mental state: 2. Average score -

BPRS psychosis subscale (high

= poor)

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

5.1 short term (<3 months) 1 28 Mean Difference (IV, Fixed, 95% CI) 1.70 [0.96, 2.44]

6 Mental state: 3. Average score -

PANSS (high = poor, skewed)

Other data No numeric data

6.1 medium term (3-12

months)

Other data No numeric data

7 Mental state: 4. Average score -

SANS (high = poor)

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

7.1 short term (<3 months) 1 28 Mean Difference (IV, Fixed, 95% CI) 1.0 [-3.37, 5.37]

8 Adverse effects: 1.

Extrapyramidal adverse effects -

specific

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

8.1 hypersalivation - medium

term (3-12 months)

1 53 Risk Ratio (M-H, Fixed, 95% CI) 2.99 [0.89, 10.04]

9 Adverse effects: 2.

Extrapyramidal adverse effects:

average score - ESRS (high =

poor, skewed)

Other data No numeric data

9.1 parkinsonism - medium

term (3-12 months)

Other data No numeric data

9.2 dystonia - medium term

(3-12 months)

Other data No numeric data

9.3 dyskinesia - medium term

(3-12 months)

Other data No numeric data

10 Adverse effects: 3.

Cardiovascular effects

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

10.1 bigeminy - medium term

(3-12 months)

1 53 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.02, 8.73]

10.2 hypotension - medium

term (3-12 months)

1 53 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.02, 8.73]

11 Adverse effects: 4.

Cardiovascular effects - average

score (high = poor)

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

11.1 QTc (ms) - short term

(<3 months)

1 28 Mean Difference (IV, Fixed, 95% CI) 7.40 [3.62, 11.18]

12 Adverse effects: 5.

Cardiovascular effects - average

score (high = poor, skewed)

Other data No numeric data
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12.1 diastolic blood pressure

(mm Hg) - medium term (3-12

months)

Other data No numeric data

12.2 heart rate (bpm) -

medium term (3-12 months)

Other data No numeric data

12.3 QTc (ms) - medium

term (3-12 months)

Other data No numeric data

12.4 systolic blood pressure

(mm Hg) - medium term (3-12

months)

Other data No numeric data

13 Adverse effects: 6. Abnormal

laboratory tests - average score

(skewed)

Other data No numeric data

13.1 absolute neutrophil

count (count/mm 3) - medium

term (3-12 months)

Other data No numeric data

13.2 plasma glucose level

(mg/dL) - medium term (3-12

months)

Other data No numeric data

13.3 total cholesterol level

(mg/dL) - medium term (3-12

months)

Other data No numeric data

13.4 triglyceride level (mg/dL)

- medium term (3-12 months)

Other data No numeric data

14 Adverse effects: 7. Other 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

14.1 intensified symptoms -

medium term (3-12 months)

1 53 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.01, 4.44]

15 Quality of life: 1. Average score

- SLOF (high = better, skewed)

Other data No numeric data

15.1 physical function

(SLOF) - medium term (3-12

months)

Other data No numeric data

15.2 personal care (SLOF) -

medium term (3-12 months)

Other data No numeric data

15.3 interpersonal

relationships (SLOF) - medium

term (3-12 months)

Other data No numeric data

15.4 social acceptability

(SLOF) - medium term (3-12

months)

Other data No numeric data

15.5 work skills (SLOF) -

medium term (3-12 months)

Other data No numeric data

16 Leaving the study early: 1. Due

to adverse effects

2 81 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.22, 3.25]

16.1 short term (<3 months) 1 28 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 67.91]

16.2 medium term (3-12

months)

1 53 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.11, 2.80]

17 Leaving the study early: 2. Any

reason

2 81 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.35, 3.33]

17.1 short term (<3 months) 1 28 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.26, 95.61]
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17.2 medium term (3-12

months)

1 53 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.18, 2.53]

Comparison 6. PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSY-

CHOTIC

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: 1. No improvement 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 short term (<3 months) 1 20 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.70, 35.50]

2 Global state: 2. Average score -

CGI-S (high = poor)

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

2.1 short term (<3 months) 1 20 Mean Difference (IV, Fixed, 95% CI) 2.5 [1.30, 3.70]

3 Global state: 3. Average score -

CGI-I (high = poor)

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

3.1 short term (<3 months) 1 20 Mean Difference (IV, Fixed, 95% CI) 1.50 [0.93, 2.07]

4 Mental state: 1. Average score -

SANS (high = poor)

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

4.1 short term (<3 months) 1 20 Mean Difference (IV, Fixed, 95% CI) 24.0 [5.98, 42.02]

5 Mental state: 2. Average score -

SAPS (high = poor, skew)

Other data No numeric data

5.1 short term (<3 months) Other data No numeric data

6 Adverse effects: 1.

Extrapyramidal adverse effects

- average score (high = poor,

skew)

Other data No numeric data

6.1 akathisia - short term (<3

months)

Other data No numeric data

6.2 akinesia - short term (<3

months)

Other data No numeric data

6.3 EPS symptoms - short

term (<3 months)

Other data No numeric data

6.4 rigidity - short term (<3

months)

Other data No numeric data

6.5 tremor - short term (<3

months)

Other data No numeric data

7 Adverse effects: 2.

Anticholinergenic effects -

average score (high = poor,

skew)

Other data No numeric data

7.1 blurred vision - short term

(<3 months)

Other data No numeric data

7.2 dry mouth - short term

(<3 months)

Other data No numeric data

8 Adverse effects: 3.

Cardio-vascular effects -

average score (high = poor,

skew)

Other data No numeric data
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8.1 dizziness - short term (<3

months)

Other data No numeric data

8.2 hypotension - short term

(<3 months)

Other data No numeric data

8.3 tachycardia - short term

(<3 months)

Other data No numeric data

9 Adverse effects: 4. Autonomic

effects - average score (high =

poor, skew)

Other data No numeric data

9.1 autonomic effects - short

term (<3 months)

Other data No numeric data

10 Adverse effects: 5. Central

nervous system effects - average

score (high = poor, skew)

Other data No numeric data

10.1 drowsiness - short term

(<3 months)

Other data No numeric data

10.2 headache - short term

(<3 months)

Other data No numeric data

10.3 insomnia - short term

(<3 months)

Other data No numeric data

11 Adverse effects: 6. Endocrine

effects - average score (high =

poor, skew)

Other data No numeric data

11.1 amenorrhoea - short

term (<3 months)

Other data No numeric data

11.2 endocrine system effects

- short term (<3 months)

Other data No numeric data

11.3 galactorrhoea - short

term (<3 months)

Other data No numeric data

12 Adverse effects: 7.

Gastrointestinal effects -

average score (high = poor,

skew)

Other data No numeric data

12.1 constipation - short term

(<3 months)

Other data No numeric data

12.2 nausea - short term (<3

months)

Other data No numeric data

12.3 weight gain - short term

(<3 months)

Other data No numeric data

12.4 weight loss - short term

(<3 months)

Other data No numeric data

13 Adverse effects: 8.

Gastrointestinal effects

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

13.1 constipation - short term

(<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.14, 65.90]

14 Adverse effects: 9. Other 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

14.1 mammary tension - short

term (<3 months)

1 20 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.70, 35.50]

15 Adverse effects: 10. Other -

average score (high = poor,

skew)

Other data No numeric data
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15.1 gynaecomastia - short

term (<3 months)

Other data No numeric data

16 Leaving the study early: 1. Due

to adverse effects

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

16.1 short term (<3 months) 1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.02, 7.32]

17 Leaving the study early: 2. Any

reason

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

17.1 short term (<3 months) 1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.02, 7.32]

Comparison 7. Sensitivity Analysis: PIMOZIDE vs ANY ANTIPSYCHOTIC - 1. risk of bias

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mental state: 1. No improvement 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 unclear 1 24 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.21, 2.66]

1.2 high risk 1 30 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.41, 2.70]

2 Extrapyramidal adverse effects:

1. Specific - Parkinsonism

3 187 Risk Ratio (M-H, Fixed, 95% CI) 1.55 [0.56, 4.26]

2.1 unclear 2 143 Risk Ratio (M-H, Fixed, 95% CI) 1.21 [0.40, 3.64]

2.2 high risk 1 44 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.25, 98.52]

Analysis 1.1. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 1 Global state: 1. Relapse - clinical

diagnoses.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 1 Global state: 1. Relapse - clinical diagnoses

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Falloon 1978 1/12 3/8 100.0 % 0.22 [ 0.03, 1.78 ]

Subtotal (95% CI) 12 8 100.0 % 0.22 [ 0.03, 1.78 ]

Total events: 1 (Pimozide), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.42 (P = 0.16)

0.001 0.01 0.1 1 10 100 1000
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Analysis 1.2. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 2 Global state: 2. No improvement.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 2 Global state: 2. No improvement

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 short term (<3 months)

Clark 1975* 1/12 3/9 0.9 % 0.25 [ 0.03, 2.02 ]

Huber 1971 7/9 9/10 24.0 % 0.86 [ 0.58, 1.30 ]

Subtotal (95% CI) 21 19 24.9 % 0.61 [ 0.15, 2.45 ]

Total events: 8 (Pimozide), 12 (Placebo)

Heterogeneity: Tau2 = 0.66; Chi2 = 2.11, df = 1 (P = 0.15); I2 =53%

Test for overall effect: Z = 0.70 (P = 0.49)

2 medium term (3-12 months)

Clark 1975* 1/12 2/9 0.8 % 0.38 [ 0.04, 3.52 ]

Gross 1974* 17/21 19/20 74.3 % 0.85 [ 0.68, 1.07 ]

Subtotal (95% CI) 33 29 75.1 % 0.84 [ 0.67, 1.06 ]

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

Heterogeneity: Tau2 = 0.0; Chi2 = 0.71, df = 1 (P = 0.40); I2 =0.0%

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

Total (95% CI) 54 48 100.0 % 0.84 [ 0.69, 1.02 ]

Total events: 26 (Pimozide), 33 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.76, df = 3 (P = 0.43); I2 =0.0%

Test for overall effect: Z = 1.72 (P = 0.086)

Test for subgroup differences: Chi2 = 0.20, df = 1 (P = 0.65), I2 =0.0%

0.01 0.1 1 10 100
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Analysis 1.3. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 3 Mental state: 1. Specific symptoms.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 3 Mental state: 1. Specific symptoms

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 anxiety/tension - medium term (3-12 months)

Clark 1975* 1/15 0/10 100.0 % 2.06 [ 0.09, 46.11 ]

Subtotal (95% CI) 15 10 100.0 % 2.06 [ 0.09, 46.11 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

2 auditory hallucinations - short term (<3 months)

Huber 1971 1/9 0/10 100.0 % 3.30 [ 0.15, 72.08 ]

Subtotal (95% CI) 9 10 100.0 % 3.30 [ 0.15, 72.08 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

3 depression - medium term (3-12 months)

Clark 1975* 1/15 1/10 100.0 % 0.67 [ 0.05, 9.47 ]

Subtotal (95% CI) 15 10 100.0 % 0.67 [ 0.05, 9.47 ]

Total events: 1 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

0.002 0.1 1 10 500
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Analysis 1.4. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 4 Adverse effects: 1. Extrapyramidal

adverse effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 4 Adverse effects: 1. Extrapyramidal adverse effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 dystonia - medium term (3-12 months)

Clark 1975* 1/15 1/10 100.0 % 0.67 [ 0.05, 9.47 ]

Subtotal (95% CI) 15 10 100.0 % 0.67 [ 0.05, 9.47 ]

Total events: 1 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

2 akathisia - short term (<3 months)

Huber 1971 2/9 0/10 100.0 % 5.50 [ 0.30, 101.28 ]

Subtotal (95% CI) 9 10 100.0 % 5.50 [ 0.30, 101.28 ]

Total events: 2 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

3 akathisia - medium term (<3 months)

Clark 1975* 1/15 3/10 100.0 % 0.22 [ 0.03, 1.85 ]

Subtotal (95% CI) 15 10 100.0 % 0.22 [ 0.03, 1.85 ]

Total events: 1 (Pimozide), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

4 restlessness - medium term (3-12 months)

Clark 1975* 3/15 1/10 100.0 % 2.00 [ 0.24, 16.61 ]

Subtotal (95% CI) 15 10 100.0 % 2.00 [ 0.24, 16.61 ]

Total events: 3 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.52)

5 rigidity - short term (<3 months)

Huber 1971 2/9 0/10 100.0 % 5.50 [ 0.30, 101.28 ]

Subtotal (95% CI) 9 10 100.0 % 5.50 [ 0.30, 101.28 ]

Total events: 2 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

6 rigidity - medium term (3-12 months)

Clark 1975* 2/15 1/10 100.0 % 1.33 [ 0.14, 12.82 ]

Subtotal (95% CI) 15 10 100.0 % 1.33 [ 0.14, 12.82 ]

0.001 0.01 0.1 1 10 100 1000

Favours pimozide Favours placebo
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(. . . Continued)
Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

Total events: 2 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)

7 tremor - short term (<3 months)

Huber 1971 1/9 0/10 100.0 % 3.30 [ 0.15, 72.08 ]

Subtotal (95% CI) 9 10 100.0 % 3.30 [ 0.15, 72.08 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

8 tremor - medium term (3-12 months)

Clark 1975* 3/15 2/10 100.0 % 1.00 [ 0.20, 4.95 ]

Subtotal (95% CI) 15 10 100.0 % 1.00 [ 0.20, 4.95 ]

Total events: 3 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Chi2 = 5.41, df = 7 (P = 0.61), I2 =0.0%

0.001 0.01 0.1 1 10 100 1000
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Analysis 1.5. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 5 Adverse effects: 2. Anticholinergic

effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 5 Adverse effects: 2. Anticholinergic effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 blurred vision - medium term (3-12 months)

Clark 1975* 3/15 2/10 100.0 % 1.00 [ 0.20, 4.95 ]

Subtotal (95% CI) 15 10 100.0 % 1.00 [ 0.20, 4.95 ]

Total events: 3 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

2 dry mouth - medium term (3-12 months)

Clark 1975* 0/15 1/10 100.0 % 0.23 [ 0.01, 5.12 ]

Subtotal (95% CI) 15 10 100.0 % 0.23 [ 0.01, 5.12 ]

Total events: 0 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)
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Analysis 1.6. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 6 Adverse effects: 3. Cardiovascular

effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 6 Adverse effects: 3. Cardiovascular effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 blood pressure increase - short term (<3 months)

Huber 1971 1/9 0/10 100.0 % 3.30 [ 0.15, 72.08 ]

Subtotal (95% CI) 9 10 100.0 % 3.30 [ 0.15, 72.08 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

2 chest pain - medium term (<3 months)

Clark 1975* 0/15 0/10 Not estimable

Subtotal (95% CI) 15 10 Not estimable

Total events: 0 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

3 dizziness - medium term (3-12 months)

Clark 1975* 2/15 2/10 100.0 % 0.67 [ 0.11, 3.99 ]

Subtotal (95% CI) 15 10 100.0 % 0.67 [ 0.11, 3.99 ]

Total events: 2 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

4 ECG: primary changes in T waves - short term (<3 months)

Huber 1971 1/9 0/10 100.0 % 3.30 [ 0.15, 72.08 ]

Subtotal (95% CI) 9 10 100.0 % 3.30 [ 0.15, 72.08 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

0.001 0.01 0.1 1 10 100 1000
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Analysis 1.7. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 7 Adverse effects: 4. Abnormal

laboratory tests.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 7 Adverse effects: 4. Abnormal laboratory tests

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 haematological - any abnormal data - medium term (3-12 months)

Clark 1975* 4/15 5/10 100.0 % 0.53 [ 0.19, 1.51 ]

Subtotal (95% CI) 15 10 100.0 % 0.53 [ 0.19, 1.51 ]

Total events: 4 (Pimozide), 5 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)

2 haematological - increase white cell count >12,000 - short term (<3 months)

Huber 1971 1/9 2/10 100.0 % 0.56 [ 0.06, 5.14 ]

Subtotal (95% CI) 9 10 100.0 % 0.56 [ 0.06, 5.14 ]

Total events: 1 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.52 (P = 0.60)

3 liver function - any abnormal data - less than 12 months

Clark 1975* 1/15 0/10 100.0 % 2.06 [ 0.09, 46.11 ]

Subtotal (95% CI) 15 10 100.0 % 2.06 [ 0.09, 46.11 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

4 liver function - increase alkaline phosphate > 35 I.U. - short term (<3 months)

Huber 1971 3/9 2/10 100.0 % 1.67 [ 0.36, 7.82 ]

Subtotal (95% CI) 9 10 100.0 % 1.67 [ 0.36, 7.82 ]

Total events: 3 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.52)

5 renal - abnormal blood urea nitrogen balance - medium term (3-12 months)

Clark 1975* 0/15 1/10 100.0 % 0.23 [ 0.01, 5.12 ]

Subtotal (95% CI) 15 10 100.0 % 0.23 [ 0.01, 5.12 ]

Total events: 0 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)
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Analysis 1.8. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 8 Adverse effects: 5. Central nervous

system effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 8 Adverse effects: 5. Central nervous system effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 drowsiness - short term (<3 months)

Huber 1971 0/9 2/10 100.0 % 0.22 [ 0.01, 4.05 ]

Subtotal (95% CI) 9 10 100.0 % 0.22 [ 0.01, 4.05 ]

Total events: 0 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

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

2 sedation - medium term (3-12 months)

Clark 1975* 1/15 2/10 100.0 % 0.33 [ 0.03, 3.20 ]

Subtotal (95% CI) 15 10 100.0 % 0.33 [ 0.03, 3.20 ]

Total events: 1 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.95 (P = 0.34)

3 headache - medium term (3-12 months)

Clark 1975* 7/15 2/10 100.0 % 2.33 [ 0.60, 9.02 ]

Subtotal (95% CI) 15 10 100.0 % 2.33 [ 0.60, 9.02 ]

Total events: 7 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.23 (P = 0.22)

4 insomnia - medium term (3-12 months)

Clark 1975* 7/15 8/10 100.0 % 0.58 [ 0.31, 1.09 ]

Subtotal (95% CI) 15 10 100.0 % 0.58 [ 0.31, 1.09 ]

Total events: 7 (Pimozide), 8 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.69 (P = 0.090)

5 memory defects - medium term (3-12 months)

Clark 1975* 0/15 0/10 Not estimable

Subtotal (95% CI) 15 10 Not estimable

Total events: 0 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 1.9. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 9 Adverse effects: 6. Dermatological

effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 9 Adverse effects: 6. Dermatological effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 dermatitis - medium term (3-12 months)

Clark 1975* 1/15 2/10 100.0 % 0.33 [ 0.03, 3.20 ]

Subtotal (95% CI) 15 10 100.0 % 0.33 [ 0.03, 3.20 ]

Total events: 1 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.95 (P = 0.34)

Test for subgroup differences: Not applicable

0.001 0.01 0.1 1 10 100 1000

Favours pimozide Favours placebo

Analysis 1.10. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 10 Adverse effects: 7. Endocrine

effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 10 Adverse effects: 7. Endocrine effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 galactorrhoea - medium term (3-12 months)

Clark 1975* 0/15 0/15 Not estimable

Subtotal (95% CI) 15 15 Not estimable

Total events: 0 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 1.11. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 11 Adverse effects: 8. Gastrointestinal

effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 11 Adverse effects: 8. Gastrointestinal effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 acute cholecystitis - short term (<3 months)

Pinard 1972 1/31 0/14 100.0 % 1.41 [ 0.06, 32.53 ]

Subtotal (95% CI) 31 14 100.0 % 1.41 [ 0.06, 32.53 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.21 (P = 0.83)

2 constipation - medium term (3-12 months)

Clark 1975* 0/15 0/10 Not estimable

Subtotal (95% CI) 15 10 Not estimable

Total events: 0 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

3 diarrhoea - medium term (3-12 months)

Clark 1975* 1/15 3/10 100.0 % 0.22 [ 0.03, 1.85 ]

Subtotal (95% CI) 15 10 100.0 % 0.22 [ 0.03, 1.85 ]

Total events: 1 (Pimozide), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

4 nausea - medium term (3-12 months)

Clark 1975* 1/15 3/10 100.0 % 0.22 [ 0.03, 1.85 ]

Subtotal (95% CI) 15 10 100.0 % 0.22 [ 0.03, 1.85 ]

Total events: 1 (Pimozide), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)
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Analysis 1.12. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 12 Adverse effects: 9. Other.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 12 Adverse effects: 9. Other

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 anorgasmia - medium term (3-12 months)

Clark 1975* 1/15 0/10 2.1 % 2.06 [ 0.09, 46.11 ]

Subtotal (95% CI) 15 10 2.1 % 2.06 [ 0.09, 46.11 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

2 intensified symptoms - short term (<3 months)

Pinard 1972 0/31 2/14 12.3 % 0.09 [ 0.00, 1.83 ]

Subtotal (95% CI) 31 14 12.3 % 0.09 [ 0.00, 1.83 ]

Total events: 0 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.56 (P = 0.12)

3 intensified symptoms - medium term (3-12 months)

Gross 1974* 4/21 9/20 33.3 % 0.42 [ 0.15, 1.16 ]

Subtotal (95% CI) 21 20 33.3 % 0.42 [ 0.15, 1.16 ]

Total events: 4 (Pimozide), 9 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.67 (P = 0.094)

4 weight loss - short term (<3 months)

Huber 1971 4/9 7/10 23.9 % 0.63 [ 0.28, 1.46 ]

Subtotal (95% CI) 9 10 23.9 % 0.63 [ 0.28, 1.46 ]

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

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

5 weight loss - medium term (3-12 months)

Clark 1975* 2/15 3/10 13.0 % 0.44 [ 0.09, 2.20 ]

Subtotal (95% CI) 15 10 13.0 % 0.44 [ 0.09, 2.20 ]

Total events: 2 (Pimozide), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

6 weight gain - medium term (3-12 months)

Clark 1975* 2/15 0/10 2.1 % 3.44 [ 0.18, 64.88 ]

Subtotal (95% CI) 15 10 2.1 % 3.44 [ 0.18, 64.88 ]

Total events: 2 (Pimozide), 0 (Placebo)
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(. . . Continued)
Study or subgroup Pimozide Placebo 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 = 0.82 (P = 0.41)

7 ocular pigment deposit increase - short term (<3 months)

Huber 1971 0/9 0/10 Not estimable

Subtotal (95% CI) 9 10 Not estimable

Total events: 0 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

8 ocular pigment deposit decrease - short term (<3 months)

Huber 1971 0/9 1/10 5.2 % 0.37 [ 0.02, 8.01 ]

Subtotal (95% CI) 9 10 5.2 % 0.37 [ 0.02, 8.01 ]

Total events: 0 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.52)

9 nasal congestion - medium term (3-12 months)

Clark 1975* 0/15 1/10 6.4 % 0.23 [ 0.01, 5.12 ]

Subtotal (95% CI) 15 10 6.4 % 0.23 [ 0.01, 5.12 ]

Total events: 0 (Pimozide), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)

10 dreams (unpleasant) - short term (<3 months)

Huber 1971 1/9 0/10 1.7 % 3.30 [ 0.15, 72.08 ]

Subtotal (95% CI) 9 10 1.7 % 3.30 [ 0.15, 72.08 ]

Total events: 1 (Pimozide), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

Total (95% CI) 148 114 100.0 % 0.57 [ 0.34, 0.96 ]

Total events: 14 (Pimozide), 23 (Placebo)

Heterogeneity: Chi2 = 5.66, df = 8 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 2.12 (P = 0.034)

Test for subgroup differences: Chi2 = 5.65, df = 8 (P = 0.69), I2 =0.0%
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Analysis 1.13. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 13 Leaving the study early: 1. Due to

adverse effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 13 Leaving the study early: 1. Due to adverse effects

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Pinard 1972 1/31 2/14 51.9 % 0.23 [ 0.02, 2.29 ]

Subtotal (95% CI) 31 14 51.9 % 0.23 [ 0.02, 2.29 ]

Total events: 1 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.26 (P = 0.21)

2 medium term (3-12 months)

Gross 1974* 0/21 2/20 48.1 % 0.19 [ 0.01, 3.75 ]

McInnes 1978 0/9 0/9 Not estimable

Subtotal (95% CI) 30 29 48.1 % 0.19 [ 0.01, 3.75 ]

Total events: 0 (Pimozide), 2 (Placebo)

Heterogeneity: not applicable

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

Total (95% CI) 61 43 100.0 % 0.21 [ 0.03, 1.33 ]

Total events: 1 (Pimozide), 4 (Placebo)

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.93); I2 =0.0%

Test for overall effect: Z = 1.66 (P = 0.098)

Test for subgroup differences: Chi2 = 0.01, df = 1 (P = 0.93), I2 =0.0%
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Analysis 1.14. Comparison 1 PIMOZIDE versus PLACEBO, Outcome 14 Leaving the study early: 2. Any

reason.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 1 PIMOZIDE versus PLACEBO

Outcome: 14 Leaving the study early: 2. Any reason

Study or subgroup Pimozide Placebo Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Clark 1975* 3/15 1/10 26.9 % 2.00 [ 0.24, 16.61 ]

Huber 1971 1/10 0/10 11.2 % 3.00 [ 0.14, 65.90 ]

Pinard 1972 1/31 2/14 61.8 % 0.23 [ 0.02, 2.29 ]

Subtotal (95% CI) 56 34 100.0 % 1.01 [ 0.30, 3.39 ]

Total events: 5 (Pimozide), 3 (Placebo)

Heterogeneity: Chi2 = 2.48, df = 2 (P = 0.29); I2 =20%

Test for overall effect: Z = 0.02 (P = 0.98)

2 medium term (3-12 months)

Clark 1975* 2/15 6/10 39.0 % 0.22 [ 0.06, 0.89 ]

Gross 1974* 5/21 11/20 61.0 % 0.43 [ 0.18, 1.02 ]

Subtotal (95% CI) 36 30 100.0 % 0.35 [ 0.17, 0.72 ]

Total events: 7 (Pimozide), 17 (Placebo)

Heterogeneity: Chi2 = 0.65, df = 1 (P = 0.42); I2 =0.0%

Test for overall effect: Z = 2.83 (P = 0.0046)
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Analysis 2.1. Comparison 2 PIMOZIDE versus PLACEBO: withdrawal study, Outcome 1 Global state: 1.

Relapse - clinical diagnoses.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 2 PIMOZIDE versus PLACEBO: withdrawal study

Outcome: 1 Global state: 1. Relapse - clinical diagnoses

Study or subgroup Pimizode Placebo Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Denijs 1973 0/20 1/20 100.0 % 0.33 [ 0.01, 7.72 ]

Subtotal (95% CI) 20 20 100.0 % 0.33 [ 0.01, 7.72 ]

Total events: 0 (Pimizode), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 2.2. Comparison 2 PIMOZIDE versus PLACEBO: withdrawal study, Outcome 2 Mental state: 1.

Use of additional medication.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 2 PIMOZIDE versus PLACEBO: withdrawal study

Outcome: 2 Mental state: 1. Use of additional medication

Study or subgroup Pimizode Placebo Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Denijs 1973 3/20 17/20 100.0 % 0.18 [ 0.06, 0.51 ]

Subtotal (95% CI) 20 20 100.0 % 0.18 [ 0.06, 0.51 ]

Total events: 3 (Pimizode), 17 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 3.21 (P = 0.0013)
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Analysis 2.3. Comparison 2 PIMOZIDE versus PLACEBO: withdrawal study, Outcome 3 Adverse effects: 1.

Death.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 2 PIMOZIDE versus PLACEBO: withdrawal study

Outcome: 3 Adverse effects: 1. Death

Study or subgroup Pimizode Placebo Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Denijs 1973 1/20 0/20 100.0 % 3.00 [ 0.13, 69.52 ]

Subtotal (95% CI) 20 20 100.0 % 3.00 [ 0.13, 69.52 ]

Total events: 1 (Pimizode), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 2.4. Comparison 2 PIMOZIDE versus PLACEBO: withdrawal study, Outcome 4 Leaving the study

early: 1. Any reason.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 2 PIMOZIDE versus PLACEBO: withdrawal study

Outcome: 4 Leaving the study early: 1. Any reason

Study or subgroup Pimizode Placebo Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Denijs 1973 1/20 1/20 100.0 % 1.00 [ 0.07, 14.90 ]

Subtotal (95% CI) 20 20 100.0 % 1.00 [ 0.07, 14.90 ]

Total events: 1 (Pimizode), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 3.1. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 1 Service utilisation: 1.

Hospital admission.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 1 Service utilisation: 1. Hospital admission

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Falloon 1978 7/24 7/20 100.0 % 0.83 [ 0.35, 1.98 ]

Subtotal (95% CI) 24 20 100.0 % 0.83 [ 0.35, 1.98 ]

Total events: 7 (Pimozide), 7 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.41 (P = 0.68)
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Analysis 3.2. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 2 Global state: 1.

Relapse - clinical diagnoses.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 2 Global state: 1. Relapse - clinical diagnoses

Study or subgroup Favours pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Andersen 1972 1/20 1/20 66.7 % 1.00 [ 0.07, 14.90 ]

Chouinard 1970 1/10 0/10 33.3 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 30 30 100.0 % 1.67 [ 0.23, 11.87 ]

Total events: 2 (Favours pimozide), 1 (Antipsychotic)

Heterogeneity: Chi2 = 0.28, df = 1 (P = 0.60); I2 =0.0%

Test for overall effect: Z = 0.51 (P = 0.61)

2 medium term (3-12 months)

Amin 1977 0/10 1/10 4.2 % 0.33 [ 0.02, 7.32 ]

Barnes 1983 3/17 3/19 8.0 % 1.12 [ 0.26, 4.81 ]

Falloon 1978 5/24 8/20 24.6 % 0.52 [ 0.20, 1.34 ]

McCreadie 1980 3/15 3/18 7.7 % 1.20 [ 0.28, 5.10 ]

McCreadie 1982* 2/13 1/15 2.6 % 2.31 [ 0.24, 22.62 ]

Nishikawa 1985 15/24 17/22 50.0 % 0.81 [ 0.55, 1.19 ]

Vergara 1977 1/10 1/10 2.8 % 1.00 [ 0.07, 13.87 ]

Subtotal (95% CI) 113 114 100.0 % 0.82 [ 0.57, 1.17 ]

Total events: 29 (Favours pimozide), 34 (Antipsychotic)

Heterogeneity: Chi2 = 2.46, df = 6 (P = 0.87); I2 =0.0%

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

0.01 0.1 1 10 100

Favours pimozide Favours antipsychotic

152Pimozide for schizophrenia or related psychoses (Review)

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



Analysis 3.3. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 3 Global state: 2. No

improvement.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 3 Global state: 2. No improvement

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Clark 1975* 1/12 2/14 6.9 % 0.58 [ 0.06, 5.66 ]

Gowardman 1973 4/10 6/10 22.5 % 0.67 [ 0.27, 1.66 ]

Haas 1982 0/13 2/15 8.7 % 0.23 [ 0.01, 4.37 ]

Kudo 1972 14/28 14/28 52.5 % 1.00 [ 0.59, 1.69 ]

Pecknold 1980 0/8 2/8 9.4 % 0.20 [ 0.01, 3.61 ]

Subtotal (95% CI) 71 75 100.0 % 0.75 [ 0.48, 1.17 ]

Total events: 19 (Pimozide), 26 (Antipsychotic)

Heterogeneity: Chi2 = 2.67, df = 4 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 1.25 (P = 0.21)

2 medium term (3-12 months)

Amin 1977 1/10 5/10 12.5 % 0.20 [ 0.03, 1.42 ]

Clark 1975* 1/12 0/14 1.2 % 3.46 [ 0.15, 77.86 ]

Gross 1974* 17/21 19/20 48.5 % 0.85 [ 0.68, 1.07 ]

Kline 1977 13/22 11/22 27.4 % 1.18 [ 0.69, 2.04 ]

Kolivakis 1974 6/19 2/16 5.4 % 2.53 [ 0.59, 10.83 ]

Vergara 1977 2/10 2/10 5.0 % 1.00 [ 0.17, 5.77 ]

Subtotal (95% CI) 94 92 100.0 % 0.99 [ 0.75, 1.31 ]

Total events: 40 (Pimozide), 39 (Antipsychotic)

Heterogeneity: Chi2 = 6.80, df = 5 (P = 0.24); I2 =26%

Test for overall effect: Z = 0.07 (P = 0.94)
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Analysis 3.4. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 4 Global state: 3.

Average score - CGI (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 4 Global state: 3. Average score - CGI (high = poor)

Study or subgroup Pimozide Antipsychotic
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Pecknold 1980 8 3.25 (0.46) 8 3.4 (1.52) 100.0 % -0.15 [ -1.25, 0.95 ]

Subtotal (95% CI) 8 8 100.0 % -0.15 [ -1.25, 0.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.27 (P = 0.79)

Test for subgroup differences: Not applicable
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Analysis 3.5. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 5 Mental state: 1.

Average score - BPRS (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 5 Mental state: 1. Average score - BPRS (high = poor)

Study or subgroup Pimozide Antipsychotic
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Pecknold 1980 8 35.37 (3.81) 8 49.25 (20.32) 100.0 % -13.88 [ -28.21, 0.45 ]

Subtotal (95% CI) 8 8 100.0 % -13.88 [ -28.21, 0.45 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.90 (P = 0.058)

Test for subgroup differences: Not applicable
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Analysis 3.6. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 6 Mental state: 2.

Average score - MADRS (high = poor, skewed).

Mental state: 2. Average score - MADRS (high = poor, skewed)

Study Intervention Mean SD N

short term (<3 months)

Silverstone 1984 pimozide 4.7 3.61 10

Silverstone 1984 haloperidol 4.7 4.15 12

Analysis 3.7. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 7 Mental state: 3. No

improvement.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 7 Mental state: 3. No improvement

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Anumonye 1976 3/12 4/12 42.9 % 0.75 [ 0.21, 2.66 ]

Kline 1977 6/16 5/14 57.1 % 1.05 [ 0.41, 2.70 ]

Subtotal (95% CI) 28 26 100.0 % 0.92 [ 0.43, 1.96 ]

Total events: 9 (Pimozide), 9 (Antipsychotic)

Heterogeneity: Chi2 = 0.18, df = 1 (P = 0.68); I2 =0.0%

Test for overall effect: Z = 0.21 (P = 0.83)

2 medium term (3-12 months)

Kline 1977 1/11 1/12 100.0 % 1.09 [ 0.08, 15.41 ]

Subtotal (95% CI) 11 12 100.0 % 1.09 [ 0.08, 15.41 ]

Total events: 1 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.06 (P = 0.95)
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Analysis 3.8. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 8 Mental state: 4.

Specific symptoms.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 8 Mental state: 4. Specific symptoms

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 anxiety/tension - medium term (3-12 months)

Claghorn 1974 2/43 2/44 33.1 % 1.02 [ 0.15, 6.94 ]

Clark 1975* 1/15 1/15 16.7 % 1.00 [ 0.07, 14.55 ]

Kline 1977 1/22 3/22 50.2 % 0.33 [ 0.04, 2.96 ]

Subtotal (95% CI) 80 81 100.0 % 0.67 [ 0.20, 2.29 ]

Total events: 4 (Pimozide), 6 (Antipsychotic)

Heterogeneity: Chi2 = 0.67, df = 2 (P = 0.72); I2 =0.0%

Test for overall effect: Z = 0.63 (P = 0.53)

2 depression - short term (<3 months)

Falloon 1978 8/24 11/20 100.0 % 0.61 [ 0.30, 1.21 ]

Subtotal (95% CI) 24 20 100.0 % 0.61 [ 0.30, 1.21 ]

Total events: 8 (Pimozide), 11 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.42 (P = 0.16)

3 depression - medium term (3-12 months)

Clark 1975* 1/15 2/15 11.6 % 0.50 [ 0.05, 4.94 ]

Falloon 1978 8/24 14/20 88.4 % 0.48 [ 0.25, 0.90 ]

Subtotal (95% CI) 39 35 100.0 % 0.48 [ 0.26, 0.89 ]

Total events: 9 (Pimozide), 16 (Antipsychotic)

Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 2.32 (P = 0.020)

4 no improvement in psychomotor activity - short term (<3 months)

Gowardman 1973 2/10 5/10 100.0 % 0.40 [ 0.10, 1.60 ]

Subtotal (95% CI) 10 10 100.0 % 0.40 [ 0.10, 1.60 ]

Total events: 2 (Pimozide), 5 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.20)

5 presence of first-rank symptoms - short term (<3 months)

Falloon 1978 6/24 9/20 100.0 % 0.56 [ 0.24, 1.29 ]

Subtotal (95% CI) 24 20 100.0 % 0.56 [ 0.24, 1.29 ]

Total events: 6 (Pimozide), 9 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.36 (P = 0.17)
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

6 presence of first-rank symptoms - medium term (3-12 months)

Falloon 1978 7/24 11/20 100.0 % 0.53 [ 0.25, 1.11 ]

Subtotal (95% CI) 24 20 100.0 % 0.53 [ 0.25, 1.11 ]

Total events: 7 (Pimozide), 11 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.68 (P = 0.092)

0.05 0.2 1 5 20

Favours pimozide Favours antipsychotic

Analysis 3.9. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 9 Mental state: 5. Use of

additional medication.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 9 Mental state: 5. Use of additional medication

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Chouinard 1982 13/20 11/20 36.2 % 1.18 [ 0.71, 1.97 ]

Haas 1982 9/13 8/15 24.4 % 1.30 [ 0.72, 2.36 ]

McCreadie 1987 10/23 12/23 39.4 % 0.83 [ 0.45, 1.53 ]

Subtotal (95% CI) 56 58 100.0 % 1.07 [ 0.77, 1.49 ]

Total events: 32 (Pimozide), 31 (Antipsychotic)

Heterogeneity: Chi2 = 1.19, df = 2 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 0.42 (P = 0.68)

Test for subgroup differences: Not applicable
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Analysis 3.10. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 10 Adverse effects: 1.

Extrapyramidal adverse effects - specific.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 10 Adverse effects: 1. Extrapyramidal adverse effects - specific

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 akathisia - short term (<3 months)

Chouinard 1970 4/10 5/10 16.8 % 0.80 [ 0.30, 2.13 ]

Falloon 1978 15/24 9/19 50.3 % 1.32 [ 0.75, 2.32 ]

Haas 1982 6/14 3/15 11.6 % 2.14 [ 0.66, 6.97 ]

Kudo 1972 7/28 8/28 21.4 % 0.88 [ 0.37, 2.09 ]

Subtotal (95% CI) 76 72 100.0 % 1.18 [ 0.79, 1.76 ]

Total events: 32 (Pimozide), 25 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.19, df = 3 (P = 0.53); I2 =0.0%

Test for overall effect: Z = 0.79 (P = 0.43)

2 akathisia - medium term (3-12 months)

Amin 1977 4/10 1/10 21.0 % 4.00 [ 0.54, 29.80 ]

Claghorn 1974 0/43 3/44 14.7 % 0.15 [ 0.01, 2.75 ]

Clark 1975* 1/15 0/15 13.6 % 3.00 [ 0.13, 68.26 ]

Falloon 1978 4/19 12/19 30.0 % 0.33 [ 0.13, 0.85 ]

Kline 1977 5/22 1/22 20.6 % 5.00 [ 0.63, 39.39 ]

Subtotal (95% CI) 109 110 100.0 % 1.17 [ 0.26, 5.22 ]

Total events: 14 (Pimozide), 17 (Antipsychotic)

Heterogeneity: Tau2 = 1.70; Chi2 = 10.92, df = 4 (P = 0.03); I2 =63%

Test for overall effect: Z = 0.21 (P = 0.83)

3 acute dyskinesia - short term (<3 months)

Haas 1982 5/14 2/15 100.0 % 2.68 [ 0.62, 11.64 ]

Subtotal (95% CI) 14 15 100.0 % 2.68 [ 0.62, 11.64 ]

Total events: 5 (Pimozide), 2 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.31 (P = 0.19)

4 dystonia - short term (<3 months)

Chouinard 1970 0/10 1/10 13.9 % 0.33 [ 0.02, 7.32 ]

Silverstone 1984 3/10 4/12 86.1 % 0.90 [ 0.26, 3.11 ]

Subtotal (95% CI) 20 22 100.0 % 0.78 [ 0.25, 2.48 ]

Total events: 3 (Pimozide), 5 (Antipsychotic)
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Heterogeneity: Tau2 = 0.0; Chi2 = 0.35, df = 1 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 0.41 (P = 0.68)

5 dystonia - medium term (3-12 months)

Amin 1977 2/10 2/10 76.1 % 1.00 [ 0.17, 5.77 ]

Clark 1975* 1/15 0/15 23.9 % 3.00 [ 0.13, 68.26 ]

Subtotal (95% CI) 25 25 100.0 % 1.30 [ 0.28, 6.00 ]

Total events: 3 (Pimozide), 2 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.37, df = 1 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 0.34 (P = 0.74)

6 gait disturbance - short term (<3 months)

Falloon 1978 3/24 4/19 67.9 % 0.59 [ 0.15, 2.34 ]

Pecknold 1980 2/8 0/8 32.1 % 5.00 [ 0.28, 90.18 ]

Subtotal (95% CI) 32 27 100.0 % 1.18 [ 0.16, 8.62 ]

Total events: 5 (Pimozide), 4 (Antipsychotic)

Heterogeneity: Tau2 = 1.03; Chi2 = 1.77, df = 1 (P = 0.18); I2 =44%

Test for overall effect: Z = 0.16 (P = 0.87)

7 gait disturbance - medium term (3-12 months)

Falloon 1978 1/19 4/19 100.0 % 0.25 [ 0.03, 2.04 ]

Subtotal (95% CI) 19 19 100.0 % 0.25 [ 0.03, 2.04 ]

Total events: 1 (Pimozide), 4 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.20)

8 hypersalivation - short term (<3 months)

Falloon 1978 2/24 2/19 38.4 % 0.79 [ 0.12, 5.11 ]

Kudo 1972 2/28 3/28 45.6 % 0.67 [ 0.12, 3.69 ]

Pecknold 1980 2/8 0/8 16.0 % 5.00 [ 0.28, 90.18 ]

Subtotal (95% CI) 60 55 100.0 % 0.98 [ 0.31, 3.12 ]

Total events: 6 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.50, df = 2 (P = 0.47); I2 =0.0%

Test for overall effect: Z = 0.03 (P = 0.98)

9 hypersalivation - medium term (3-12 months)

Amin 1977 1/10 0/10 27.7 % 3.00 [ 0.14, 65.90 ]

Falloon 1978 1/19 5/19 45.4 % 0.20 [ 0.03, 1.55 ]

Kline 1977 1/22 0/22 27.0 % 3.00 [ 0.13, 69.87 ]

Subtotal (95% CI) 51 51 100.0 % 0.88 [ 0.13, 6.15 ]

Total events: 3 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Tau2 = 1.08; Chi2 = 3.11, df = 2 (P = 0.21); I2 =36%

Test for overall effect: Z = 0.13 (P = 0.90)

10 involuntary movements - medium term (3-12 months)
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Claghorn 1974 0/43 1/44 100.0 % 0.34 [ 0.01, 8.14 ]

Subtotal (95% CI) 43 44 100.0 % 0.34 [ 0.01, 8.14 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

11 Parkinsonism - short term (<3 months)

Kudo 1972 5/28 4/28 100.0 % 1.25 [ 0.37, 4.17 ]

Subtotal (95% CI) 28 28 100.0 % 1.25 [ 0.37, 4.17 ]

Total events: 5 (Pimozide), 4 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

12 Parkinsonism - medium term (3-12 months)

Claghorn 1974 1/43 1/44 54.2 % 1.02 [ 0.07, 15.84 ]

Kline 1977 2/22 0/22 45.8 % 5.00 [ 0.25, 98.52 ]

Subtotal (95% CI) 65 66 100.0 % 2.12 [ 0.28, 15.90 ]

Total events: 3 (Pimozide), 1 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.60, df = 1 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 0.73 (P = 0.47)

13 restlessness - short term (<3 months)

Haas 1982 5/14 2/15 20.6 % 2.68 [ 0.62, 11.64 ]

Kudo 1972 8/28 9/28 70.2 % 0.89 [ 0.40, 1.97 ]

Pecknold 1980 2/8 1/8 9.2 % 2.00 [ 0.22, 17.89 ]

Subtotal (95% CI) 50 51 100.0 % 1.20 [ 0.62, 2.34 ]

Total events: 15 (Pimozide), 12 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.93, df = 2 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 0.54 (P = 0.59)

14 restlessness - medium term (3-12 months)

Claghorn 1974 1/43 2/44 39.2 % 0.51 [ 0.05, 5.44 ]

Clark 1975* 3/15 0/15 29.9 % 7.00 [ 0.39, 124.83 ]

McCreadie 1982* 3/8 0/9 30.8 % 7.78 [ 0.46, 130.88 ]

Subtotal (95% CI) 66 68 100.0 % 2.59 [ 0.41, 16.49 ]

Total events: 7 (Pimozide), 2 (Antipsychotic)

Heterogeneity: Tau2 = 0.82; Chi2 = 2.87, df = 2 (P = 0.24); I2 =30%

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

15 rigidity - short term (<3 months)

Chouinard 1970 3/10 4/10 13.9 % 0.75 [ 0.22, 2.52 ]

Falloon 1978 9/24 10/19 28.2 % 0.71 [ 0.36, 1.39 ]
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Haas 1982 7/14 6/15 23.3 % 1.25 [ 0.56, 2.81 ]

Kudo 1972 6/28 5/28 16.7 % 1.20 [ 0.41, 3.48 ]

Pecknold 1980 6/8 1/8 6.9 % 6.00 [ 0.92, 39.18 ]

Silverstone 1984 5/10 2/12 11.1 % 3.00 [ 0.73, 12.27 ]

Subtotal (95% CI) 94 92 100.0 % 1.21 [ 0.71, 2.05 ]

Total events: 36 (Pimozide), 28 (Antipsychotic)

Heterogeneity: Tau2 = 0.14; Chi2 = 7.51, df = 5 (P = 0.19); I2 =33%

Test for overall effect: Z = 0.71 (P = 0.48)

16 rigidtiy - medium term (3-12 months)

Amin 1977 3/10 0/10 17.1 % 7.00 [ 0.41, 120.16 ]

Claghorn 1974 0/43 2/44 16.0 % 0.20 [ 0.01, 4.14 ]

Clark 1975* 2/15 0/15 16.3 % 5.00 [ 0.26, 96.13 ]

Falloon 1978 4/19 12/19 35.5 % 0.33 [ 0.13, 0.85 ]

Kline 1977 1/22 0/22 15.1 % 3.00 [ 0.13, 69.87 ]

Subtotal (95% CI) 109 110 100.0 % 1.12 [ 0.24, 5.25 ]

Total events: 10 (Pimozide), 14 (Antipsychotic)

Heterogeneity: Tau2 = 1.51; Chi2 = 8.31, df = 4 (P = 0.08); I2 =52%

Test for overall effect: Z = 0.15 (P = 0.88)

17 seizure - short term (<3 months)

Haas 1982 0/14 1/15 100.0 % 0.36 [ 0.02, 8.07 ]

Subtotal (95% CI) 14 15 100.0 % 0.36 [ 0.02, 8.07 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.52)

18 tardive dyskinesia - short term (<3 months)

Falloon 1978 1/24 1/19 100.0 % 0.79 [ 0.05, 11.85 ]

Subtotal (95% CI) 24 19 100.0 % 0.79 [ 0.05, 11.85 ]

Total events: 1 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.17 (P = 0.87)

19 tardive dyskinesia - medium term (3-12 months)

Amin 1977 0/10 2/10 3.7 % 0.20 [ 0.01, 3.70 ]

Falloon 1978 4/19 4/19 20.7 % 1.00 [ 0.29, 3.43 ]

McCreadie 1980 4/15 2/18 13.0 % 2.40 [ 0.51, 11.34 ]

McCreadie 1982* 6/8 5/9 62.6 % 1.35 [ 0.66, 2.74 ]

Subtotal (95% CI) 52 56 100.0 % 1.27 [ 0.73, 2.23 ]
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Total events: 14 (Pimozide), 13 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.45, df = 3 (P = 0.48); I2 =0.0%

Test for overall effect: Z = 0.85 (P = 0.40)

20 tremor - short term (<3 months)

Chouinard 1970 5/10 4/10 20.7 % 1.25 [ 0.47, 3.33 ]

Falloon 1978 10/24 4/19 20.2 % 1.98 [ 0.73, 5.33 ]

Haas 1982 6/14 5/15 22.6 % 1.29 [ 0.50, 3.28 ]

Kudo 1972 6/28 5/28 17.5 % 1.20 [ 0.41, 3.48 ]

Pecknold 1980 3/8 2/8 8.9 % 1.50 [ 0.34, 6.70 ]

Silverstone 1984 5/10 2/12 10.0 % 3.00 [ 0.73, 12.27 ]

Subtotal (95% CI) 94 92 100.0 % 1.52 [ 0.97, 2.38 ]

Total events: 35 (Pimozide), 22 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.65, df = 5 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 1.84 (P = 0.065)

21 tremor - medium term (3-12 months)

Amin 1977 4/10 2/10 27.3 % 2.00 [ 0.47, 8.56 ]

Claghorn 1974 1/43 1/44 7.7 % 1.02 [ 0.07, 15.84 ]

Clark 1975* 3/15 2/15 21.5 % 1.50 [ 0.29, 7.73 ]

Falloon 1978 5/19 4/19 43.6 % 1.25 [ 0.40, 3.95 ]

Subtotal (95% CI) 87 88 100.0 % 1.46 [ 0.68, 3.11 ]

Total events: 13 (Pimozide), 9 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.32, df = 3 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 0.97 (P = 0.33)

22 use of antiparkinsonian drugs - short term (<3 months)

Andersen 1972 6/19 7/19 47.5 % 0.86 [ 0.35, 2.08 ]

Haas 1982 11/14 5/15 52.5 % 2.36 [ 1.10, 5.07 ]

Subtotal (95% CI) 33 34 100.0 % 1.46 [ 0.54, 3.94 ]

Total events: 17 (Pimozide), 12 (Antipsychotic)

Heterogeneity: Tau2 = 0.34; Chi2 = 2.88, df = 1 (P = 0.09); I2 =65%

Test for overall effect: Z = 0.74 (P = 0.46)

23 use of antiparkinsonian drugs - by medium term (3-12 months)

Andersen 1972 3/19 4/19 21.7 % 0.75 [ 0.19, 2.91 ]

Kline 1977 14/22 13/22 67.3 % 1.08 [ 0.67, 1.72 ]

McCreadie 1980 1/16 5/18 11.0 % 0.23 [ 0.03, 1.73 ]

Subtotal (95% CI) 57 59 100.0 % 0.84 [ 0.41, 1.72 ]

Total events: 18 (Pimozide), 22 (Antipsychotic)
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(. . . Continued)

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Heterogeneity: Tau2 = 0.14; Chi2 = 2.76, df = 2 (P = 0.25); I2 =28%

Test for overall effect: Z = 0.48 (P = 0.63)
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Analysis 3.11. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 11 Adverse effects: 2.

Extrapyramidal adverse effects: average score - EPS (high = poor, skewed).

Adverse effects: 2. Extrapyramidal adverse effects: average score - EPS (high = poor, skewed)

Study Intervention Mean SD N

short term (<3 months)

Pecknold 1980 pimozide 10.12 3.84 8

Pecknold 1980 chlorpromazine 0.75 1.48 8

Analysis 3.12. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 12 Adverse effects: 3.

Death.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 12 Adverse effects: 3. Death

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 suicide - medium term (3-12 months)

Kolivakis 1974 0/26 1/25 100.0 % 0.32 [ 0.01, 7.53 ]

Subtotal (95% CI) 26 25 100.0 % 0.32 [ 0.01, 7.53 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Test for subgroup differences: Not applicable

0.002 0.1 1 10 500

Favours pimozide Favours antipsychotic

163Pimozide for schizophrenia or related psychoses (Review)

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



Analysis 3.13. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 13 Adverse effects: 4.

Anticholinergic effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 13 Adverse effects: 4. Anticholinergic effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 blurred vision - short term (<3 months)

Falloon 1978 5/24 9/19 34.4 % 0.44 [ 0.18, 1.10 ]

Haas 1982 7/14 7/15 40.8 % 1.07 [ 0.50, 2.28 ]

Pecknold 1980 1/8 0/8 5.7 % 3.00 [ 0.14, 64.26 ]

Silverstone 1984 4/10 2/12 19.1 % 2.40 [ 0.55, 10.49 ]

Subtotal (95% CI) 56 54 100.0 % 0.98 [ 0.46, 2.09 ]

Total events: 17 (Pimozide), 18 (Antipsychotic)

Heterogeneity: Tau2 = 0.22; Chi2 = 4.86, df = 3 (P = 0.18); I2 =38%

Test for overall effect: Z = 0.06 (P = 0.95)

2 blurred vision - medium term (3-12 months)

Amin 1977 2/10 0/10 7.0 % 5.00 [ 0.27, 92.62 ]

Claghorn 1974 2/43 1/44 10.7 % 2.05 [ 0.19, 21.75 ]

Clark 1975* 0/15 1/15 6.1 % 0.33 [ 0.01, 7.58 ]

Falloon 1978 5/19 7/19 65.2 % 0.71 [ 0.27, 1.86 ]

Kline 1977 2/22 1/22 11.0 % 2.00 [ 0.20, 20.49 ]

Subtotal (95% CI) 109 110 100.0 % 0.98 [ 0.45, 2.12 ]

Total events: 11 (Pimozide), 10 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.89, df = 4 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 0.05 (P = 0.96)

3 dry mouth - short term (<3 months)

Falloon 1978 8/24 10/19 39.2 % 0.63 [ 0.31, 1.29 ]

Haas 1982 5/14 8/15 27.4 % 0.67 [ 0.29, 1.56 ]

Kudo 1972 4/28 2/28 7.6 % 2.00 [ 0.40, 10.05 ]

Pecknold 1980 1/8 0/8 2.1 % 3.00 [ 0.14, 64.26 ]

Silverstone 1984 5/10 5/12 23.7 % 1.20 [ 0.48, 2.99 ]
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Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Subtotal (95% CI) 84 82 100.0 % 0.84 [ 0.54, 1.31 ]

Total events: 23 (Pimozide), 25 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 3.31, df = 4 (P = 0.51); I2 =0.0%

Test for overall effect: Z = 0.75 (P = 0.45)

4 dry mouth - medium term (3-12 months)

Amin 1977 1/10 0/10 4.6 % 3.00 [ 0.14, 65.90 ]

Claghorn 1974 0/43 1/44 4.3 % 0.34 [ 0.01, 8.14 ]

Clark 1975* 0/15 3/15 5.3 % 0.14 [ 0.01, 2.55 ]

Falloon 1978 6/19 14/19 85.8 % 0.43 [ 0.21, 0.88 ]

Subtotal (95% CI) 87 88 100.0 % 0.44 [ 0.23, 0.85 ]

Total events: 7 (Pimozide), 18 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.10, df = 3 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 2.45 (P = 0.014)

5 sweating - short term (<3 months)

Haas 1982 2/14 0/15 45.9 % 5.33 [ 0.28, 102.26 ]

Kudo 1972 1/28 1/28 54.1 % 1.00 [ 0.07, 15.21 ]

Subtotal (95% CI) 42 43 100.0 % 2.16 [ 0.29, 15.96 ]

Total events: 3 (Pimozide), 1 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.68, df = 1 (P = 0.41); I2 =0.0%

Test for overall effect: Z = 0.75 (P = 0.45)

6 urinary retention - short term (<3 months)

Falloon 1978 3/24 0/19 26.7 % 5.60 [ 0.31, 102.21 ]

Kudo 1972 1/28 2/28 41.0 % 0.50 [ 0.05, 5.20 ]

Silverstone 1984 1/10 1/12 32.3 % 1.20 [ 0.09, 16.84 ]

Subtotal (95% CI) 62 59 100.0 % 1.26 [ 0.28, 5.67 ]

Total events: 5 (Pimozide), 3 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.66, df = 2 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 0.31 (P = 0.76)

7 urinary retention - medium term (3-12 months)

Claghorn 1974 0/43 1/44 46.7 % 0.34 [ 0.01, 8.14 ]

Falloon 1978 0/19 2/19 53.3 % 0.20 [ 0.01, 3.91 ]

Subtotal (95% CI) 62 63 100.0 % 0.26 [ 0.03, 2.25 ]

Total events: 0 (Pimozide), 3 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.06, df = 1 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 1.23 (P = 0.22)
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Analysis 3.14. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 14 Adverse effects: 5.

Cardio-vascular effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 14 Adverse effects: 5. Cardio-vascular effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 chest pain - medium term (3-12 months)

Clark 1975* 0/15 1/15 100.0 % 0.33 [ 0.01, 7.58 ]

Subtotal (95% CI) 15 15 100.0 % 0.33 [ 0.01, 7.58 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

2 dizziness - short term (<3 months)

Chouinard 1970 1/10 2/10 15.3 % 0.50 [ 0.05, 4.67 ]

Chouinard 1982 1/20 9/20 18.2 % 0.11 [ 0.02, 0.80 ]

Haas 1982 4/14 2/15 25.0 % 2.14 [ 0.46, 9.93 ]

Kudo 1972 2/28 2/28 19.3 % 1.00 [ 0.15, 6.61 ]

Pecknold 1980 2/8 2/8 22.2 % 1.00 [ 0.18, 5.46 ]

Subtotal (95% CI) 80 81 100.0 % 0.73 [ 0.26, 2.02 ]

Total events: 10 (Pimozide), 17 (Antipsychotic)

Heterogeneity: Tau2 = 0.46; Chi2 = 6.12, df = 4 (P = 0.19); I2 =35%

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

3 dizziness - medium term (3-12 months)

Claghorn 1974 2/43 3/44 44.5 % 0.68 [ 0.12, 3.88 ]

Clark 1975* 2/15 2/15 40.4 % 1.00 [ 0.16, 6.20 ]

Kline 1977 2/22 0/22 15.1 % 5.00 [ 0.25, 98.52 ]

Subtotal (95% CI) 80 81 100.0 % 1.08 [ 0.34, 3.43 ]

Total events: 6 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.32, df = 2 (P = 0.52); I2 =0.0%

Test for overall effect: Z = 0.12 (P = 0.90)

4 ECG changes - short term (<3 months)

Kudo 1972 1/28 3/28 100.0 % 0.33 [ 0.04, 3.01 ]

Subtotal (95% CI) 28 28 100.0 % 0.33 [ 0.04, 3.01 ]

Total events: 1 (Pimozide), 3 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.98 (P = 0.33)

5 hypotension - short term (<3 months)
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Chouinard 1970 6/10 6/10 79.1 % 1.00 [ 0.49, 2.05 ]

Falloon 1978 4/19 1/19 14.3 % 4.00 [ 0.49, 32.57 ]

Haas 1982 0/14 0/15 Not estimable

Kudo 1972 0/28 1/28 6.6 % 0.33 [ 0.01, 7.85 ]

Subtotal (95% CI) 71 72 100.0 % 1.13 [ 0.50, 2.59 ]

Total events: 10 (Pimozide), 8 (Antipsychotic)

Heterogeneity: Tau2 = 0.09; Chi2 = 2.20, df = 2 (P = 0.33); I2 =9%

Test for overall effect: Z = 0.30 (P = 0.76)

6 hypotension - medium term (3-12 months)

Falloon 1978 2/24 5/19 100.0 % 0.32 [ 0.07, 1.46 ]

Subtotal (95% CI) 24 19 100.0 % 0.32 [ 0.07, 1.46 ]

Total events: 2 (Pimozide), 5 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

7 hypotension (postural) - short term (<3 months)

Chouinard 1970 1/10 2/10 62.0 % 0.50 [ 0.05, 4.67 ]

Silverstone 1984 0/10 3/12 38.0 % 0.17 [ 0.01, 2.93 ]

Subtotal (95% CI) 20 22 100.0 % 0.33 [ 0.06, 1.92 ]

Total events: 1 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.36, df = 1 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 1.23 (P = 0.22)

8 hypertension - short term (<3 months)

Kudo 1972 1/28 1/28 100.0 % 1.00 [ 0.07, 15.21 ]

Subtotal (95% CI) 28 28 100.0 % 1.00 [ 0.07, 15.21 ]

Total events: 1 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

9 hypertension - medium term (3-12 months)

Claghorn 1974 1/43 2/44 100.0 % 0.51 [ 0.05, 5.44 ]

Subtotal (95% CI) 43 44 100.0 % 0.51 [ 0.05, 5.44 ]

Total events: 1 (Pimozide), 2 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.58)

10 palpitations - short term (<3 months)

Kudo 1972 0/28 1/28 20.0 % 0.33 [ 0.01, 7.85 ]

Silverstone 1984 3/10 2/12 80.0 % 1.80 [ 0.37, 8.74 ]

Subtotal (95% CI) 38 40 100.0 % 1.28 [ 0.31, 5.28 ]

Total events: 3 (Pimozide), 3 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.90, df = 1 (P = 0.34); I2 =0.0%
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Test for overall effect: Z = 0.35 (P = 0.73)

11 substernal pain - medium term (3-12 months)

Clark 1975* 0/15 1/15 100.0 % 0.33 [ 0.01, 7.58 ]

Subtotal (95% CI) 15 15 100.0 % 0.33 [ 0.01, 7.58 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

12 tachycardia - short term (<3 months)

Haas 1982 0/14 0/15 Not estimable

Subtotal (95% CI) 14 15 Not estimable

Total events: 0 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 3.15. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 15 Adverse effects: 6.

Abnormal laboratory tests.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 15 Adverse effects: 6. Abnormal laboratory tests

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 haematological - granulocytopenia - short term (<3 months)

Chouinard 1970 0/10 1/10 100.0 % 0.33 [ 0.02, 7.32 ]

Subtotal (95% CI) 10 10 100.0 % 0.33 [ 0.02, 7.32 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

2 haematological - leukocytosis - short term (<3 months)

Gowardman 1973 4/10 4/10 100.0 % 1.00 [ 0.34, 2.93 ]

Subtotal (95% CI) 10 10 100.0 % 1.00 [ 0.34, 2.93 ]

Total events: 4 (Pimozide), 4 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

3 haematological - leukocytosis - medium term (<3 months)

Kolivakis 1974 1/26 1/25 100.0 % 0.96 [ 0.06, 14.55 ]

Subtotal (95% CI) 26 25 100.0 % 0.96 [ 0.06, 14.55 ]

Total events: 1 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.03 (P = 0.98)

4 haematological - macrocytosis - short term (<3 months)

Gowardman 1973 2/10 0/10 100.0 % 5.00 [ 0.27, 92.62 ]

Subtotal (95% CI) 10 10 100.0 % 5.00 [ 0.27, 92.62 ]

Total events: 2 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

5 haematological - any abnormal lab haematology - medium term (3-12 months)

Clark 1975* 4/15 4/15 100.0 % 1.00 [ 0.31, 3.28 ]

Subtotal (95% CI) 15 15 100.0 % 1.00 [ 0.31, 3.28 ]

Total events: 4 (Pimozide), 4 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

6 liver function - abnormal laboratory data - medium term (3-12 months)

Clark 1975* 1/15 5/15 100.0 % 0.20 [ 0.03, 1.51 ]

Subtotal (95% CI) 15 15 100.0 % 0.20 [ 0.03, 1.51 ]

Total events: 1 (Pimozide), 5 (Antipsychotic)
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic 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 = 1.56 (P = 0.12)

7 renal function - albumin in urinalysis - short term (<3 months)

Chouinard 1970 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

8 renal function - granular casts in urinalysis - short term (<3 months)

Chouinard 1970 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

9 renal function - urea / nitrogen abnormal - medium term (3-12 months)

Clark 1975* 0/15 0/15 Not estimable

Subtotal (95% CI) 15 15 Not estimable

Total events: 0 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 3.16. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 16 Adverse effects: 7.

Central nervous system effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 16 Adverse effects: 7. Central nervous system effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 drowsiness - short term (<3 months)

Chouinard 1970 0/10 1/10 0.7 % 0.33 [ 0.02, 7.32 ]

Chouinard 1982 9/20 16/20 23.7 % 0.56 [ 0.33, 0.96 ]

Falloon 1978 12/24 12/19 24.1 % 0.79 [ 0.47, 1.34 ]

Haas 1982 0/14 0/15 Not estimable

Kudo 1972 3/28 4/28 3.4 % 0.75 [ 0.18, 3.05 ]

Pecknold 1980 3/8 5/8 6.2 % 0.60 [ 0.21, 1.70 ]

Silverstone 1984 8/10 10/12 41.9 % 0.96 [ 0.64, 1.43 ]

Subtotal (95% CI) 114 112 100.0 % 0.77 [ 0.60, 1.00 ]

Total events: 35 (Pimozide), 48 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 3.41, df = 5 (P = 0.64); I2 =0.0%

Test for overall effect: Z = 1.96 (P = 0.050)

2 drowsiness - medium term (3-12 months)

Amin 1977 0/10 3/10 4.6 % 0.14 [ 0.01, 2.45 ]

Claghorn 1974 2/43 3/44 12.3 % 0.68 [ 0.12, 3.88 ]

Falloon 1978 5/19 11/19 52.0 % 0.45 [ 0.20, 1.06 ]

Kline 1977 1/17 1/16 5.1 % 0.94 [ 0.06, 13.82 ]

Kolivakis 1974 5/26 4/25 26.0 % 1.20 [ 0.36, 3.97 ]

Subtotal (95% CI) 115 114 100.0 % 0.61 [ 0.33, 1.11 ]

Total events: 13 (Pimozide), 22 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.83, df = 4 (P = 0.59); I2 =0.0%

Test for overall effect: Z = 1.61 (P = 0.11)

3 excitement - short term (<3 months)

Chouinard 1970 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

4 excitement - medium term (3-12 months)

Claghorn 1974 2/43 3/44 100.0 % 0.68 [ 0.12, 3.88 ]
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Subtotal (95% CI) 43 44 100.0 % 0.68 [ 0.12, 3.88 ]

Total events: 2 (Pimozide), 3 (Antipsychotic)

Heterogeneity: not applicable

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

5 faintness - medium term (3-12 months)

Amin 1977 0/10 2/10 100.0 % 0.20 [ 0.01, 3.70 ]

Subtotal (95% CI) 10 10 100.0 % 0.20 [ 0.01, 3.70 ]

Total events: 0 (Pimozide), 2 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

6 fatigue - short term (<3 months)

Haas 1982 8/14 8/15 51.1 % 1.07 [ 0.56, 2.06 ]

Kudo 1972 5/28 8/28 29.9 % 0.63 [ 0.23, 1.68 ]

Pecknold 1980 5/8 2/8 19.0 % 2.50 [ 0.67, 9.31 ]

Subtotal (95% CI) 50 51 100.0 % 1.07 [ 0.57, 2.00 ]

Total events: 18 (Pimozide), 18 (Antipsychotic)

Heterogeneity: Tau2 = 0.09; Chi2 = 2.74, df = 2 (P = 0.25); I2 =27%

Test for overall effect: Z = 0.21 (P = 0.83)

7 headache - short term (<3 months)

Chouinard 1982 1/20 5/20 21.0 % 0.20 [ 0.03, 1.56 ]

Falloon 1978 1/24 0/19 10.9 % 2.40 [ 0.10, 55.79 ]

Kudo 1972 2/28 6/28 30.7 % 0.33 [ 0.07, 1.51 ]

Silverstone 1984 4/10 3/12 37.4 % 1.60 [ 0.46, 5.53 ]

Subtotal (95% CI) 82 79 100.0 % 0.67 [ 0.21, 2.07 ]

Total events: 8 (Pimozide), 14 (Antipsychotic)

Heterogeneity: Tau2 = 0.49; Chi2 = 4.80, df = 3 (P = 0.19); I2 =38%

Test for overall effect: Z = 0.70 (P = 0.49)

8 headache - medium term (3-12 months)

Amin 1977 2/10 0/10 10.3 % 5.00 [ 0.27, 92.62 ]

Claghorn 1974 0/43 1/44 8.7 % 0.34 [ 0.01, 8.14 ]

Clark 1975* 6/15 3/15 62.2 % 2.00 [ 0.61, 6.55 ]

Falloon 1978 1/19 0/19 8.9 % 3.00 [ 0.13, 69.31 ]

Kline 1977 2/22 0/22 9.9 % 5.00 [ 0.25, 98.52 ]

Subtotal (95% CI) 109 110 100.0 % 2.14 [ 0.84, 5.45 ]

Total events: 11 (Pimozide), 4 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.98, df = 4 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 1.59 (P = 0.11)

9 insomnia - short term (<3 months)
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Haas 1982 6/14 5/15 19.8 % 1.29 [ 0.50, 3.28 ]

Kudo 1972 15/28 16/28 78.4 % 0.94 [ 0.59, 1.50 ]

Pecknold 1980 1/8 0/8 1.9 % 3.00 [ 0.14, 64.26 ]

Subtotal (95% CI) 50 51 100.0 % 1.02 [ 0.67, 1.55 ]

Total events: 22 (Pimozide), 21 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.87, df = 2 (P = 0.65); I2 =0.0%

Test for overall effect: Z = 0.09 (P = 0.93)

10 insomnia - medium term (3-12 months)

Amin 1977 2/10 3/10 18.1 % 0.67 [ 0.14, 3.17 ]

Claghorn 1974 6/43 19/44 27.9 % 0.32 [ 0.14, 0.73 ]

Clark 1975* 7/15 5/15 26.8 % 1.40 [ 0.57, 3.43 ]

Kline 1977 11/22 5/22 27.1 % 2.20 [ 0.92, 5.29 ]

Subtotal (95% CI) 90 91 100.0 % 0.92 [ 0.35, 2.39 ]

Total events: 26 (Pimozide), 32 (Antipsychotic)

Heterogeneity: Tau2 = 0.68; Chi2 = 11.31, df = 3 (P = 0.01); I2 =73%

Test for overall effect: Z = 0.18 (P = 0.86)

11 memory defects - medium term (3-12 months)

Clark 1975* 0/15 1/15 100.0 % 0.33 [ 0.01, 7.58 ]

Subtotal (95% CI) 15 15 100.0 % 0.33 [ 0.01, 7.58 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

12 restlessness - short term (<3 months)

Kudo 1972 7/28 8/28 100.0 % 0.88 [ 0.37, 2.09 ]

Subtotal (95% CI) 28 28 100.0 % 0.88 [ 0.37, 2.09 ]

Total events: 7 (Pimozide), 8 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

13 restlessness - medium term (3-12 months)

Kline 1977 7/22 6/22 66.3 % 1.17 [ 0.47, 2.92 ]

Kolivakis 1974 5/26 0/25 33.7 % 10.59 [ 0.62, 182.12 ]

Subtotal (95% CI) 48 47 100.0 % 2.46 [ 0.26, 22.89 ]

Total events: 12 (Pimozide), 6 (Antipsychotic)

Heterogeneity: Tau2 = 1.74; Chi2 = 2.50, df = 1 (P = 0.11); I2 =60%

Test for overall effect: Z = 0.79 (P = 0.43)

14 sedation - short term (<3 months)

Falloon 1978 12/24 12/19 100.0 % 0.79 [ 0.47, 1.34 ]
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Subtotal (95% CI) 24 19 100.0 % 0.79 [ 0.47, 1.34 ]

Total events: 12 (Pimozide), 12 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.39)

15 sedation - medium term (3-12 months)

Claghorn 1974 1/43 7/44 16.7 % 0.15 [ 0.02, 1.14 ]

Clark 1975* 1/15 8/15 18.3 % 0.13 [ 0.02, 0.88 ]

Falloon 1978 5/19 11/19 65.1 % 0.45 [ 0.20, 1.06 ]

Subtotal (95% CI) 77 78 100.0 % 0.30 [ 0.12, 0.72 ]

Total events: 7 (Pimozide), 26 (Antipsychotic)

Heterogeneity: Tau2 = 0.13; Chi2 = 2.40, df = 2 (P = 0.30); I2 =17%

Test for overall effect: Z = 2.68 (P = 0.0073)
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Analysis 3.17. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 17 Adverse effects: 8.

Dermatological effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 17 Adverse effects: 8. Dermatological effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 acne vulgaris - short term (<3 months)

Chouinard 1970 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

2 dermatitis - medium term (3-12 months)

Clark 1975* 1/15 1/15 100.0 % 1.00 [ 0.07, 14.55 ]

Subtotal (95% CI) 15 15 100.0 % 1.00 [ 0.07, 14.55 ]

Total events: 1 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

3 itching - medium term (3-12 months)

Claghorn 1974 0/43 1/44 59.7 % 0.34 [ 0.01, 8.14 ]

Kline 1977 1/22 1/22 40.3 % 1.00 [ 0.07, 15.00 ]

Subtotal (95% CI) 65 66 100.0 % 0.61 [ 0.08, 4.46 ]

Total events: 1 (Pimozide), 2 (Antipsychotic)

Heterogeneity: Chi2 = 0.26, df = 1 (P = 0.61); I2 =0.0%

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

4 rashes - short term (<3 months)

Falloon 1978 3/24 2/19 69.1 % 1.19 [ 0.22, 6.40 ]

Kudo 1972 1/28 0/28 15.5 % 3.00 [ 0.13, 70.64 ]

McCreadie 1987 1/23 0/23 15.5 % 3.00 [ 0.13, 70.02 ]

Subtotal (95% CI) 75 70 100.0 % 1.75 [ 0.47, 6.53 ]

Total events: 5 (Pimozide), 2 (Antipsychotic)

Heterogeneity: Chi2 = 0.43, df = 2 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 0.83 (P = 0.41)

5 rashes - medium term (3-12 months)

Claghorn 1974 1/43 2/44 24.8 % 0.51 [ 0.05, 5.44 ]

Falloon 1978 2/19 6/19 75.2 % 0.33 [ 0.08, 1.45 ]

Subtotal (95% CI) 62 63 100.0 % 0.38 [ 0.11, 1.31 ]

Total events: 3 (Pimozide), 8 (Antipsychotic)

Heterogeneity: Chi2 = 0.09, df = 1 (P = 0.76); I2 =0.0%

Test for overall effect: Z = 1.54 (P = 0.12)
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Analysis 3.18. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 18 Adverse effects: 9.

Endocrine effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 18 Adverse effects: 9. Endocrine effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 amenorrhoea - short term (<3 months)

Kudo 1972 2/28 0/28 100.0 % 5.00 [ 0.25, 99.67 ]

Subtotal (95% CI) 28 28 100.0 % 5.00 [ 0.25, 99.67 ]

Total events: 2 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

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

2 amenorrhoea - medium term (3-12 months)

Amin 1977 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

3 galactorrhoea - medium term (3-12 months)

Clark 1975* 0/15 1/15 100.0 % 0.33 [ 0.01, 7.58 ]

Subtotal (95% CI) 15 15 100.0 % 0.33 [ 0.01, 7.58 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)
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Analysis 3.19. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 19 Adverse effects: 10.

Gastrointestinal effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 19 Adverse effects: 10. Gastrointestinal effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 abdominal cramps - medium term (3-12 months)

Amin 1977 1/10 0/10 30.9 % 3.00 [ 0.14, 65.90 ]

Claghorn 1974 1/43 1/44 39.3 % 1.02 [ 0.07, 15.84 ]

Kline 1977 1/22 0/22 29.8 % 3.00 [ 0.13, 69.87 ]

Subtotal (95% CI) 75 76 100.0 % 1.97 [ 0.35, 10.95 ]

Total events: 3 (Pimozide), 1 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.36, df = 2 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 0.77 (P = 0.44)

2 anal incontinence - short term (<3 months)

Chouinard 1970 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

3 appetite decrease - short term (<3 months)

Haas 1982 4/14 1/15 37.4 % 4.29 [ 0.54, 33.85 ]

Kudo 1972 6/28 9/28 62.6 % 0.67 [ 0.27, 1.62 ]

Subtotal (95% CI) 42 43 100.0 % 1.34 [ 0.22, 8.07 ]

Total events: 10 (Pimozide), 10 (Antipsychotic)

Heterogeneity: Tau2 = 1.14; Chi2 = 2.73, df = 1 (P = 0.10); I2 =63%

Test for overall effect: Z = 0.32 (P = 0.75)

4 appetite decrease - medium term (3-12 months)

Amin 1977 0/10 1/10 36.9 % 0.33 [ 0.02, 7.32 ]

Claghorn 1974 2/43 1/44 63.1 % 2.05 [ 0.19, 21.75 ]

Subtotal (95% CI) 53 54 100.0 % 1.05 [ 0.16, 6.84 ]

Total events: 2 (Pimozide), 2 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.84, df = 1 (P = 0.36); I2 =0.0%

Test for overall effect: Z = 0.05 (P = 0.96)

5 appetite increase - short term (<3 months)

Haas 1982 3/14 7/15 81.1 % 0.46 [ 0.15, 1.44 ]

Kudo 1972 1/28 0/28 18.9 % 3.00 [ 0.13, 70.64 ]
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Subtotal (95% CI) 42 43 100.0 % 0.65 [ 0.15, 2.83 ]

Total events: 4 (Pimozide), 7 (Antipsychotic)

Heterogeneity: Tau2 = 0.35; Chi2 = 1.24, df = 1 (P = 0.27); I2 =19%

Test for overall effect: Z = 0.57 (P = 0.57)

6 constipation - short term (<3 months)

Chouinard 1982 3/20 10/20 31.2 % 0.30 [ 0.10, 0.93 ]

Falloon 1978 7/24 6/19 43.3 % 0.92 [ 0.37, 2.29 ]

Haas 1982 0/14 1/15 5.0 % 0.36 [ 0.02, 8.07 ]

Kudo 1972 3/28 1/28 9.8 % 3.00 [ 0.33, 27.12 ]

Silverstone 1984 1/10 3/12 10.6 % 0.40 [ 0.05, 3.27 ]

Subtotal (95% CI) 96 94 100.0 % 0.64 [ 0.31, 1.30 ]

Total events: 14 (Pimozide), 21 (Antipsychotic)

Heterogeneity: Tau2 = 0.09; Chi2 = 4.57, df = 4 (P = 0.33); I2 =12%

Test for overall effect: Z = 1.25 (P = 0.21)

7 constipation - medium term (3-12 months)

Amin 1977 1/10 1/10 12.2 % 1.00 [ 0.07, 13.87 ]

Clark 1975* 0/15 1/15 8.7 % 0.33 [ 0.01, 7.58 ]

Falloon 1978 4/19 6/19 70.6 % 0.67 [ 0.22, 1.99 ]

Kline 1977 1/22 0/22 8.5 % 3.00 [ 0.13, 69.87 ]

Subtotal (95% CI) 66 66 100.0 % 0.75 [ 0.30, 1.88 ]

Total events: 6 (Pimozide), 8 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.10, df = 3 (P = 0.78); I2 =0.0%

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

8 diarrhoea - short term (<3 months)

Chouinard 1970 1/10 0/10 51.1 % 3.00 [ 0.14, 65.90 ]

Kudo 1972 0/28 1/28 48.9 % 0.33 [ 0.01, 7.85 ]

Subtotal (95% CI) 38 38 100.0 % 1.02 [ 0.11, 9.33 ]

Total events: 1 (Pimozide), 1 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.95, df = 1 (P = 0.33); I2 =0.0%

Test for overall effect: Z = 0.02 (P = 0.98)

9 diarrhoea - medium term (3-12 months)

Clark 1975* 1/15 0/15 100.0 % 3.00 [ 0.13, 68.26 ]

Subtotal (95% CI) 15 15 100.0 % 3.00 [ 0.13, 68.26 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

10 nausea and vomiting - short term (<3 months)

Chouinard 1970 0/10 2/10 36.3 % 0.20 [ 0.01, 3.70 ]
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(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Kudo 1972 1/28 3/28 63.7 % 0.33 [ 0.04, 3.01 ]

Subtotal (95% CI) 38 38 100.0 % 0.28 [ 0.05, 1.61 ]

Total events: 1 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.08, df = 1 (P = 0.78); I2 =0.0%

Test for overall effect: Z = 1.43 (P = 0.15)

11 nausea - short term (<3 months)

Pecknold 1980 2/8 0/8 100.0 % 5.00 [ 0.28, 90.18 ]

Subtotal (95% CI) 8 8 100.0 % 5.00 [ 0.28, 90.18 ]

Total events: 2 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

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

12 nausea - medium term (3-12 months)

Amin 1977 1/10 0/10 9.8 % 3.00 [ 0.14, 65.90 ]

Claghorn 1974 0/43 3/44 10.9 % 0.15 [ 0.01, 2.75 ]

Clark 1975* 1/15 1/15 13.1 % 1.00 [ 0.07, 14.55 ]

Kline 1977 3/22 3/22 42.3 % 1.00 [ 0.23, 4.42 ]

Silverstone 1984 1/10 5/12 24.0 % 0.24 [ 0.03, 1.73 ]

Subtotal (95% CI) 100 103 100.0 % 0.64 [ 0.24, 1.69 ]

Total events: 6 (Pimozide), 12 (Antipsychotic)

Heterogeneity: Tau2 = 0.0; Chi2 = 3.40, df = 4 (P = 0.49); I2 =0.0%

Test for overall effect: Z = 0.90 (P = 0.37)

13 vomiting - short term (<3 months)

Falloon 1978 0/24 0/19 Not estimable

Pecknold 1980 1/8 0/8 100.0 % 3.00 [ 0.14, 64.26 ]

Subtotal (95% CI) 32 27 100.0 % 3.00 [ 0.14, 64.26 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.48)

14 vomiting - medium term (3-12 months)

Claghorn 1974 2/43 1/44 57.7 % 2.05 [ 0.19, 21.75 ]

Falloon 1978 0/19 2/19 42.3 % 0.20 [ 0.01, 3.91 ]

Subtotal (95% CI) 62 63 100.0 % 0.77 [ 0.08, 7.40 ]

Total events: 2 (Pimozide), 3 (Antipsychotic)

Heterogeneity: Tau2 = 0.87; Chi2 = 1.46, df = 1 (P = 0.23); I2 =32%

Test for overall effect: Z = 0.23 (P = 0.82)

15 acute cholecystitis - short term (<3 months)

Pinard 1972 1/31 0/29 100.0 % 2.81 [ 0.12, 66.40 ]
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(. . . Continued)

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Subtotal (95% CI) 31 29 100.0 % 2.81 [ 0.12, 66.40 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.52)
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Analysis 3.20. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 20 Adverse effects: 11.

Genitourinary effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 20 Adverse effects: 11. Genitourinary effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 anorgasmia - medium term (3-12 months)

Clark 1975* 1/15 0/15 100.0 % 3.00 [ 0.13, 68.26 ]

Subtotal (95% CI) 15 15 100.0 % 3.00 [ 0.13, 68.26 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

2 nocturia - medium term (3-12 months)

Claghorn 1974 0/43 1/44 100.0 % 0.34 [ 0.01, 8.14 ]

Subtotal (95% CI) 43 44 100.0 % 0.34 [ 0.01, 8.14 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

3 dysuria - short term (<3 months)

Kudo 1972 0/28 1/28 100.0 % 0.33 [ 0.01, 7.85 ]

Subtotal (95% CI) 28 28 100.0 % 0.33 [ 0.01, 7.85 ]

Total events: 0 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.68 (P = 0.50)
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Analysis 3.21. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 21 Adverse effects: 12.

Other.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 21 Adverse effects: 12. Other

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 increased thirst - short term (<3 months)

Haas 1982 0/14 0/15 Not estimable

Subtotal (95% CI) 14 15 Not estimable

Total events: 0 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: not applicable

2 nasal congestion - medium term (3-12 months)

Clark 1975* 0/15 0/15 Not estimable

Subtotal (95% CI) 15 15 Not estimable

Total events: 0 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: not applicable

3 intensified symptoms - short term (<3 months)

Kudo 1972 1/28 1/28 24.4 % 1.00 [ 0.07, 15.21 ]

Pinard 1972 1/31 3/29 75.6 % 0.31 [ 0.03, 2.83 ]

Subtotal (95% CI) 59 57 100.0 % 0.48 [ 0.09, 2.50 ]

Total events: 2 (Pimozide), 4 (Antipsychotic)

Heterogeneity: Chi2 = 0.43, df = 1 (P = 0.51); I2 =0.0%

Test for overall effect: Z = 0.87 (P = 0.38)

4 intensified symptoms - medium term (3-12 months)

Gross 1974* 4/21 9/20 69.3 % 0.42 [ 0.15, 1.16 ]

Kolivakis 1974 4/26 4/25 30.7 % 0.96 [ 0.27, 3.43 ]

Subtotal (95% CI) 47 45 100.0 % 0.59 [ 0.27, 1.28 ]

Total events: 8 (Pimozide), 13 (Antipsychotic)

Heterogeneity: Chi2 = 0.98, df = 1 (P = 0.32); I2 =0.0%

Test for overall effect: Z = 1.34 (P = 0.18)

5 weight loss - short term (<3 months)

Chouinard 1970 1/10 3/10 100.0 % 0.33 [ 0.04, 2.69 ]

Subtotal (95% CI) 10 10 100.0 % 0.33 [ 0.04, 2.69 ]

0.002 0.1 1 10 500

Favours pimozide Favours antipsychotic

(Continued . . . )

181Pimozide for schizophrenia or related psychoses (Review)

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



(. . . Continued)
Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

Total events: 1 (Pimozide), 3 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

6 weight loss - medium term (3-12 months)

Claghorn 1974 3/43 3/44 54.3 % 1.02 [ 0.22, 4.79 ]

Clark 1975* 2/15 0/15 9.1 % 5.00 [ 0.26, 96.13 ]

Kline 1977 2/22 2/22 36.6 % 1.00 [ 0.15, 6.48 ]

Subtotal (95% CI) 80 81 100.0 % 1.38 [ 0.48, 3.98 ]

Total events: 7 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Chi2 = 0.99, df = 2 (P = 0.61); I2 =0.0%

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

7 weight gain - short term (<3 months)

Falloon 1978 2/24 1/19 100.0 % 1.58 [ 0.16, 16.17 ]

Subtotal (95% CI) 24 19 100.0 % 1.58 [ 0.16, 16.17 ]

Total events: 2 (Pimozide), 1 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.70)

8 weight gain - medium term (3-12 months)

Amin 1977 1/10 0/10 9.1 % 3.00 [ 0.14, 65.90 ]

Claghorn 1974 3/43 1/44 18.0 % 3.07 [ 0.33, 28.37 ]

Clark 1975* 2/15 2/15 36.4 % 1.00 [ 0.16, 6.20 ]

Falloon 1978 2/19 2/19 36.4 % 1.00 [ 0.16, 6.38 ]

Subtotal (95% CI) 87 88 100.0 % 1.55 [ 0.56, 4.33 ]

Total events: 8 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Chi2 = 0.98, df = 3 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 0.85 (P = 0.40)
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Analysis 3.22. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 22 Social functioning: 1.

Average score - SBAS (high = poor, skewed).

Social functioning: 1. Average score - SBAS (high = poor, skewed)

Study Intervention Mean SD N

medium term (3-12 months)

Barnes 1983 pimozide 7.1 6.9 17

182Pimozide for schizophrenia or related psychoses (Review)

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



Social functioning: 1. Average score - SBAS (high = poor, skewed) (Continued)

Barnes 1983 fluphenazine 7.3 6.1 19

Analysis 3.23. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 23 Leaving the study

early: 1. Due to relapse.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 23 Leaving the study early: 1. Due to relapse

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Chouinard 1970 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

2 medium term (3-12 months)

Amin 1977 0/10 1/10 28.1 % 0.33 [ 0.02, 7.32 ]

Barnes 1983 3/17 3/19 53.1 % 1.12 [ 0.26, 4.81 ]

Vergara 1977 1/10 1/10 18.7 % 1.00 [ 0.07, 13.87 ]

Subtotal (95% CI) 37 39 100.0 % 0.88 [ 0.28, 2.78 ]

Total events: 4 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Chi2 = 0.49, df = 2 (P = 0.78); I2 =0.0%

Test for overall effect: Z = 0.23 (P = 0.82)
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Analysis 3.24. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 24 Leaving the study

early: 2. Due to adverse effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 24 Leaving the study early: 2. Due to adverse effects

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Anumonye 1976 0/12 0/12 Not estimable

Haas 1982 1/15 0/15 5.3 % 3.00 [ 0.13, 68.26 ]

Kudo 1972 1/28 1/28 10.6 % 1.00 [ 0.07, 15.21 ]

McCreadie 1987 1/23 0/23 5.3 % 3.00 [ 0.13, 70.02 ]

Pecknold 1980 2/10 2/10 21.3 % 1.00 [ 0.17, 5.77 ]

Pinard 1972 1/31 3/29 33.0 % 0.31 [ 0.03, 2.83 ]

Silverstone 1984 0/10 2/12 24.4 % 0.24 [ 0.01, 4.42 ]

Subtotal (95% CI) 129 129 100.0 % 0.80 [ 0.32, 2.01 ]

Total events: 6 (Pimozide), 8 (Antipsychotic)

Heterogeneity: Chi2 = 2.82, df = 5 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 0.48 (P = 0.63)

2 medium term (3-12 months)

Amin 1977 1/10 0/10 2.5 % 3.00 [ 0.14, 65.90 ]

Donlon 1977 2/23 2/23 10.0 % 1.00 [ 0.15, 6.51 ]

Kline 1977 4/22 2/22 10.0 % 2.00 [ 0.41, 9.82 ]

Kolivakis 1974 4/26 4/25 20.3 % 0.96 [ 0.27, 3.43 ]

McCreadie 1982* 5/13 6/15 27.8 % 0.96 [ 0.38, 2.43 ]

Vergara 1977 2/10 2/10 10.0 % 1.00 [ 0.17, 5.77 ]

Wilson 1982* 1/21 4/22 19.5 % 0.26 [ 0.03, 2.16 ]

Subtotal (95% CI) 125 127 100.0 % 0.99 [ 0.57, 1.72 ]

Total events: 19 (Pimozide), 20 (Antipsychotic)

Heterogeneity: Chi2 = 2.78, df = 6 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 0.05 (P = 0.96)
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Analysis 3.25. Comparison 3 PIMOZIDE versus ANY ANTIPSYCHOTIC, Outcome 25 Leaving the study

early: 3. Any reason.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 3 PIMOZIDE versus ANY ANTIPSYCHOTIC

Outcome: 25 Leaving the study early: 3. Any reason

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Anumonye 1976 0/12 0/12 Not estimable

Chouinard 1970 1/10 0/10 3.6 % 3.00 [ 0.14, 65.90 ]

Chouinard 1982 0/20 0/20 Not estimable

Clark 1975* 3/15 1/15 7.2 % 3.00 [ 0.35, 25.68 ]

Gowardman 1973 0/10 0/10 Not estimable

Haas 1982 2/15 0/15 3.6 % 5.00 [ 0.26, 96.13 ]

Kudo 1972 1/28 1/28 7.2 % 1.00 [ 0.07, 15.21 ]

McCreadie 1987 5/23 3/23 21.7 % 1.67 [ 0.45, 6.17 ]

Pecknold 1980 2/10 2/10 14.5 % 1.00 [ 0.17, 5.77 ]

Pinard 1972 1/31 3/29 22.4 % 0.31 [ 0.03, 2.83 ]

Silverstone 1984 1/10 3/12 19.7 % 0.40 [ 0.05, 3.27 ]

Subtotal (95% CI) 184 184 100.0 % 1.23 [ 0.63, 2.40 ]

Total events: 16 (Pimozide), 13 (Antipsychotic)

Heterogeneity: Chi2 = 4.71, df = 7 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 0.62 (P = 0.54)

2 medium term (3-12 months)

Amin 1977 2/10 3/10 3.4 % 0.67 [ 0.14, 3.17 ]

Andersen 1972 1/20 1/20 1.1 % 1.00 [ 0.07, 14.90 ]

Barnes 1983 5/17 5/19 5.3 % 1.12 [ 0.39, 3.20 ]

Clark 1975* 2/15 3/15 3.4 % 0.67 [ 0.13, 3.44 ]

Donlon 1977 9/23 6/23 6.7 % 1.50 [ 0.64, 3.53 ]

Falloon 1978 3/24 0/20 0.6 % 5.88 [ 0.32, 107.49 ]

Gross 1974* 5/21 9/20 10.3 % 0.53 [ 0.21, 1.31 ]

Kline 1977 10/22 12/22 13.4 % 0.83 [ 0.46, 1.51 ]

Kolivakis 1974 7/26 9/25 10.3 % 0.75 [ 0.33, 1.70 ]

McCreadie 1980 1/16 0/18 0.5 % 3.35 [ 0.15, 76.93 ]
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(. . . Continued)

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

McCreadie 1982* 5/13 6/15 6.2 % 0.96 [ 0.38, 2.43 ]

Nishikawa 1985 17/24 21/22 24.5 % 0.74 [ 0.57, 0.97 ]

Vergara 1977 2/10 2/10 2.2 % 1.00 [ 0.17, 5.77 ]

Wilson 1982* 8/21 11/22 12.0 % 0.76 [ 0.38, 1.51 ]

Subtotal (95% CI) 262 261 100.0 % 0.87 [ 0.69, 1.09 ]

Total events: 77 (Pimozide), 88 (Antipsychotic)

Heterogeneity: Chi2 = 7.17, df = 13 (P = 0.89); I2 =0.0%

Test for overall effect: Z = 1.22 (P = 0.22)

3 long term (>12 months)

Abuzzahab 1980* 15/31 15/31 100.0 % 1.00 [ 0.60, 1.67 ]

Subtotal (95% CI) 31 31 100.0 % 1.00 [ 0.60, 1.67 ]

Total events: 15 (Pimozide), 15 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)
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Analysis 4.1. Comparison 4 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC,

Outcome 1 Global state: 1. Relapse - clinical diagnoses.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 4 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC

Outcome: 1 Global state: 1. Relapse - clinical diagnoses

Study or subgroup Pimozide+antipsychoticAntipsychotic Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Nishikawa 1985 10/47 17/22 100.0 % 0.28 [ 0.15, 0.50 ]

Subtotal (95% CI) 47 22 100.0 % 0.28 [ 0.15, 0.50 ]

Total events: 10 (Pimozide+antipsychotic), 17 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 4.25 (P = 0.000021)

Test for subgroup differences: Not applicable
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Analysis 4.2. Comparison 4 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC,

Outcome 2 Leaving the study early: 1. Any reason.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 4 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC

Outcome: 2 Leaving the study early: 1. Any reason

Study or subgroup Pimozide+antipsychoticAntipsychotic Risk Ratio Weight Risk Ratio

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

1 medium term (3-12 months)

Nishikawa 1985 25/47 21/22 100.0 % 0.56 [ 0.42, 0.74 ]

Subtotal (95% CI) 47 22 100.0 % 0.56 [ 0.42, 0.74 ]

Total events: 25 (Pimozide+antipsychotic), 21 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 4.05 (P = 0.000052)

Test for subgroup differences: Not applicable

0.2 0.5 1 2 5

Favours pimozide+antipsychotic Favours antipsychotic

Analysis 5.1. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 1 Global state: 1. Average score - CGI (high = poor, skewed).

Global state: 1. Average score - CGI (high = poor, skewed)

Study Intervention Mean SD N

medium term (3-12 months)

Friedman 2011 pimozide + clozapine -0.14 0.56 25

Friedman 2011 placebo + clozapine -0.35 0.57 28
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Analysis 5.2. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 2 Global state: 2. Average score - CGI-S (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 2 Global state: 2. Average score - CGI-S (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+placebo
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Gunduz-Bruce 2013 14 3.9 (0.5) 14 3.9 (0.8) 100.0 % 0.0 [ -0.49, 0.49 ]

Subtotal (95% CI) 14 14 100.0 % 0.0 [ -0.49, 0.49 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Not applicable
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Favours pimozide+antipsychotic Favours antipsychotic+placebo

Analysis 5.3. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 3 Global state: 3. Average score - CGI-I (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 3 Global state: 3. Average score - CGI-I (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+placebo
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Gunduz-Bruce 2013 14 3.4 (0.5) 14 2.8 (1) 100.0 % 0.60 [ 0.01, 1.19 ]

Subtotal (95% CI) 14 14 100.0 % 0.60 [ 0.01, 1.19 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.01 (P = 0.045)

Test for subgroup differences: Not applicable
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Analysis 5.4. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 4 Mental state: 1. Average score - BPRS (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 4 Mental state: 1. Average score - BPRS (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+placebo
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Gunduz-Bruce 2013 14 39.6 (2.1) 14 37.9 (2.1) 100.0 % 1.70 [ 0.14, 3.26 ]

Subtotal (95% CI) 14 14 100.0 % 1.70 [ 0.14, 3.26 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.14 (P = 0.032)

Test for subgroup differences: Not applicable
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Favours pimozide+antipsychotic Favours antipsychotic+placebo

Analysis 5.5. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 5 Mental state: 2. Average score - BPRS psychosis subscale (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 5 Mental state: 2. Average score - BPRS psychosis subscale (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+placebo
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Gunduz-Bruce 2013 14 11.6 (1) 14 9.9 (1) 100.0 % 1.70 [ 0.96, 2.44 ]

Subtotal (95% CI) 14 14 100.0 % 1.70 [ 0.96, 2.44 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.50 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 5.6. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 6 Mental state: 3. Average score - PANSS (high = poor, skewed).

Mental state: 3. Average score - PANSS (high = poor, skewed)

Study Intervention Mean SD N

medium term (3-12 months)

Friedman 2011 pimozide + clozapine -0.75 10.60 25

Friedman 2011 placebo + clozapine -3.59 10.15 28

Analysis 5.7. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 7 Mental state: 4. Average score - SANS (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 7 Mental state: 4. Average score - SANS (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+placebo
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

Gunduz-Bruce 2013 14 37.3 (5.9) 14 36.3 (5.9) 100.0 % 1.00 [ -3.37, 5.37 ]

Subtotal (95% CI) 14 14 100.0 % 1.00 [ -3.37, 5.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)

Test for subgroup differences: Not applicable
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Analysis 5.8. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 8 Adverse effects: 1. Extrapyramidal adverse effects - specific.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 8 Adverse effects: 1. Extrapyramidal adverse effects - specific

Study or subgroup Pimozide+antipsychoticAntipsychotic+placebo Risk Ratio Weight Risk Ratio

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

1 hypersalivation - medium term (3-12 months)

Friedman 2011 8/25 3/28 100.0 % 2.99 [ 0.89, 10.04 ]

Subtotal (95% CI) 25 28 100.0 % 2.99 [ 0.89, 10.04 ]

Total events: 8 (Pimozide+antipsychotic), 3 (Antipsychotic+placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.77 (P = 0.077)

Test for subgroup differences: Not applicable
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Analysis 5.9. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 9 Adverse effects: 2. Extrapyramidal adverse effects: average score - ESRS (high = poor,

skewed).

Adverse effects: 2. Extrapyramidal adverse effects: average score - ESRS (high = poor, skewed)

Study Intervention Mean SD N

parkinsonism - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 1.59 4.37 25

Friedman 2011 placebo + clozapine 1.37 4.27 28

dystonia - medium term (3-12 months)

Friedman 2011 pimozide + clozapine -0.09 1.63 25

Friedman 2011 placebo + clozapine 0.50 1.98 28

dyskinesia - medium term (3-12 months)

Friedman 2011 pimozide + clozapine -0.05 1.89 25

Friedman 2011 placebo + clozapine -0.21 4.01 28
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Analysis 5.10. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 10 Adverse effects: 3. Cardiovascular effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 10 Adverse effects: 3. Cardiovascular effects

Study or subgroup Pimozide+antipsychoticAntipsychotic+placebo Risk Ratio Weight Risk Ratio

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

1 bigeminy - medium term (3-12 months)

Friedman 2011 0/25 1/28 100.0 % 0.37 [ 0.02, 8.73 ]

Subtotal (95% CI) 25 28 100.0 % 0.37 [ 0.02, 8.73 ]

Total events: 0 (Pimozide+antipsychotic), 1 (Antipsychotic+placebo)

Heterogeneity: not applicable

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

2 hypotension - medium term (3-12 months)

Friedman 2011 0/25 1/28 100.0 % 0.37 [ 0.02, 8.73 ]

Subtotal (95% CI) 25 28 100.0 % 0.37 [ 0.02, 8.73 ]

Total events: 0 (Pimozide+antipsychotic), 1 (Antipsychotic+placebo)

Heterogeneity: not applicable

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

Test for subgroup differences: Chi2 = 0.0, df = 1 (P = 1.00), I2 =0.0%
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Analysis 5.11. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 11 Adverse effects: 4. Cardiovascular effects - average score (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 11 Adverse effects: 4. Cardiovascular effects - average score (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+placebo
Mean

Difference Weight
Mean

Difference

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

1 QTc (ms) - short term (<3 months)

Gunduz-Bruce 2013 14 420.3 (5.2) 14 412.9 (5) 100.0 % 7.40 [ 3.62, 11.18 ]

Subtotal (95% CI) 14 14 100.0 % 7.40 [ 3.62, 11.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.84 (P = 0.00012)

Test for subgroup differences: Not applicable
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Favours pimozide+antipsychotic Favours antipsychotic+placebo

Analysis 5.12. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 12 Adverse effects: 5. Cardiovascular effects - average score (high = poor, skewed).

Adverse effects: 5. Cardiovascular effects - average score (high = poor, skewed)

Study Intervention Mean SD N

diastolic blood pressure (mm Hg) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine -0.32 9.39 25

Friedman 2011 placebo + clozapine 1.04 8.74 28

heart rate (bpm) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 1.59 12.39 25

Friedman 2011 placebo + clozapine 2.16 7.33 28

QTc (ms) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 9.04 24.70 25

Friedman 2011 placebo + clozapine -1.50 29.59 28

systolic blood pressure (mm Hg) - medium term (3-12 months)
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Adverse effects: 5. Cardiovascular effects - average score (high = poor, skewed) (Continued)

Friedman 2011 pimozide + clozapine 0.91 10.59 25

Friedman 2011 placebo + clozapine -1.37 13.39 28

Analysis 5.13. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 13 Adverse effects: 6. Abnormal laboratory tests - average score (skewed).

Adverse effects: 6. Abnormal laboratory tests - average score (skewed)

Study Intervention Mean SD N

absolute neutrophil count (count/mm 3) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 0.27 1.07 25

Friedman 2011 placebo + clozapine -0.40 1.52 28

plasma glucose level (mg/dL) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 4.31 18.87 25

Friedman 2011 placebo + clozapine -0.10 14.20 28

total cholesterol level (mg/dL) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine -1.56 25.34 25

Friedman 2011 placebo + clozapine -12.29 40.01 28

triglyceride level (mg/dL) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine -5.19 46.60 25

Friedman 2011 placebo + clozapine -28.35 60.35 28
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Analysis 5.14. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 14 Adverse effects: 7. Other.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 14 Adverse effects: 7. Other

Study or subgroup Pimozide+antipsychoticAntipsychotic+placebo Risk Ratio Weight Risk Ratio

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

1 intensified symptoms - medium term (3-12 months)

Friedman 2011 0/25 2/28 100.0 % 0.22 [ 0.01, 4.44 ]

Subtotal (95% CI) 25 28 100.0 % 0.22 [ 0.01, 4.44 ]

Total events: 0 (Pimozide+antipsychotic), 2 (Antipsychotic+placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.98 (P = 0.33)
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Favours pimozide+antipsychotic Favours antipsychotic+placebo

Analysis 5.15. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 15 Quality of life: 1. Average score - SLOF (high = better, skewed).

Quality of life: 1. Average score - SLOF (high = better, skewed)

Study Intervention Mean SD N

physical function (SLOF) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 0 1.28 25

Friedman 2011 placebo + clozapine 0.18 0.66 28

personal care (SLOF) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 0.28 2.65 25

Friedman 2011 placebo + clozapine 0.50 3.19 28

interpersonal relationships (SLOF) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 0.52 5.38 25

Friedman 2011 placebo + clozapine 0.41 3.19 28

social acceptability (SLOF) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 0.52 3.16 25
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Quality of life: 1. Average score - SLOF (high = better, skewed) (Continued)

Friedman 2011 placebo + clozapine 0.18 2.81 28

work skills (SLOF) - medium term (3-12 months)

Friedman 2011 pimozide + clozapine 0.52 4.02 25

Friedman 2011 placebo + clozapine 0.18 3.03 28

Analysis 5.16. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 16 Leaving the study early: 1. Due to adverse effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 16 Leaving the study early: 1. Due to adverse effects

Study or subgroup Pimozide+antipsychoticAntipsychotic+placebo Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Gunduz-Bruce 2013 1/14 0/14 11.7 % 3.00 [ 0.13, 67.91 ]

Subtotal (95% CI) 14 14 11.7 % 3.00 [ 0.13, 67.91 ]

Total events: 1 (Pimozide+antipsychotic), 0 (Antipsychotic+placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

2 medium term (3-12 months)

Friedman 2011 2/25 4/28 88.3 % 0.56 [ 0.11, 2.80 ]

Subtotal (95% CI) 25 28 88.3 % 0.56 [ 0.11, 2.80 ]

Total events: 2 (Pimozide+antipsychotic), 4 (Antipsychotic+placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Total (95% CI) 39 42 100.0 % 0.85 [ 0.22, 3.25 ]

Total events: 3 (Pimozide+antipsychotic), 4 (Antipsychotic+placebo)

Heterogeneity: Chi2 = 0.88, df = 1 (P = 0.35); I2 =0.0%

Test for overall effect: Z = 0.24 (P = 0.81)

Test for subgroup differences: Chi2 = 0.88, df = 1 (P = 0.35), I2 =0.0%
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Analysis 5.17. Comparison 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC +

PLACEBO, Outcome 17 Leaving the study early: 2. Any reason.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 5 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + PLACEBO

Outcome: 17 Leaving the study early: 2. Any reason

Study or subgroup Pimozide+antipsychoticAntipsychotic+placebo Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

Gunduz-Bruce 2013 2/14 0/14 9.6 % 5.00 [ 0.26, 95.61 ]

Subtotal (95% CI) 14 14 9.6 % 5.00 [ 0.26, 95.61 ]

Total events: 2 (Pimozide+antipsychotic), 0 (Antipsychotic+placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

2 medium term (3-12 months)

Friedman 2011 3/25 5/28 90.4 % 0.67 [ 0.18, 2.53 ]

Subtotal (95% CI) 25 28 90.4 % 0.67 [ 0.18, 2.53 ]

Total events: 3 (Pimozide+antipsychotic), 5 (Antipsychotic+placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.59 (P = 0.56)

Total (95% CI) 39 42 100.0 % 1.09 [ 0.35, 3.33 ]

Total events: 5 (Pimozide+antipsychotic), 5 (Antipsychotic+placebo)

Heterogeneity: Chi2 = 1.53, df = 1 (P = 0.22); I2 =35%

Test for overall effect: Z = 0.15 (P = 0.88)

Test for subgroup differences: Chi2 = 1.48, df = 1 (P = 0.22), I2 =32%
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Analysis 6.1. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 1 Global state: 1. No improvement.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 1 Global state: 1. No improvement

Study or subgroup Pimozide+antipsychoticAntipsychotic+antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

De Ronchi 1996 5/10 1/10 100.0 % 5.00 [ 0.70, 35.50 ]

Subtotal (95% CI) 10 10 100.0 % 5.00 [ 0.70, 35.50 ]

Total events: 5 (Pimozide+antipsychotic), 1 (Antipsychotic+antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.61 (P = 0.11)

Test for subgroup differences: Not applicable
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Analysis 6.2. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 2 Global state: 2. Average score - CGI-S (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 2 Global state: 2. Average score - CGI-S (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+antipsychotic
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

De Ronchi 1996 10 5.5 (1.8) 10 3 (0.7) 100.0 % 2.50 [ 1.30, 3.70 ]

Subtotal (95% CI) 10 10 100.0 % 2.50 [ 1.30, 3.70 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.09 (P = 0.000043)

Test for subgroup differences: Not applicable
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Analysis 6.3. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 3 Global state: 3. Average score - CGI-I (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 3 Global state: 3. Average score - CGI-I (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+antipsychotic
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

De Ronchi 1996 10 4.4 (0.7) 10 2.9 (0.6) 100.0 % 1.50 [ 0.93, 2.07 ]

Subtotal (95% CI) 10 10 100.0 % 1.50 [ 0.93, 2.07 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.14 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 6.4. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 4 Mental state: 1. Average score - SANS (high = poor).

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 4 Mental state: 1. Average score - SANS (high = poor)

Study or subgroup Pimozide+antipsychotic Antipsychotic+antipsychotic
Mean

Difference Weight
Mean

Difference

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

1 short term (<3 months)

De Ronchi 1996 10 72.8 (20.9) 10 48.8 (20.2) 100.0 % 24.00 [ 5.98, 42.02 ]

Subtotal (95% CI) 10 10 100.0 % 24.00 [ 5.98, 42.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.61 (P = 0.0090)

Test for subgroup differences: Not applicable
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Analysis 6.5. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 5 Mental state: 2. Average score - SAPS (high = poor, skew).

Mental state: 2. Average score - SAPS (high = poor, skew)

Study Intervention Mean SD N

short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 31.0 20.8 10

De Ronchi 1996 levosulpiride + haloperidol 6.9 4.7 10

Analysis 6.6. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 6 Adverse effects: 1. Extrapyramidal adverse effects - average score (high =

poor, skew).

Adverse effects: 1. Extrapyramidal adverse effects - average score (high = poor, skew)

Study Intervention Mean SD N

akathisia - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10

De Ronchi 1996 levosulpiride + haloperidol 0.2 0.4 10

akinesia - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.7 0.5 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

EPS symptoms - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 1.7 1.1 10

De Ronchi 1996 levosulpiride + haloperidol 0.5 1.0 10

rigidity - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.6 0.5 10

De Ronchi 1996 levosulpiride + haloperidol 0.1 0.3 10

tremor - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.4 0.5 10
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Adverse effects: 1. Extrapyramidal adverse effects - average score (high = poor, skew) (Continued)

De Ronchi 1996 levosulpiride + haloperidol 0.2 0.4 10

Analysis 6.7. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 7 Adverse effects: 2. Anticholinergenic effects - average score (high = poor,

skew).

Adverse effects: 2. Anticholinergenic effects - average score (high = poor, skew)

Study Intervention Mean SD N

blurred vision - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.1 0.3 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

dry mouth - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.3 0.5 10

De Ronchi 1996 levosulpiride + haloperidol 0.1 0.3 10

Analysis 6.8. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 8 Adverse effects: 3. Cardio-vascular effects - average score (high = poor, skew).

Adverse effects: 3. Cardio-vascular effects - average score (high = poor, skew)

Study Intervention Mean SD N

dizziness - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

hypotension - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.6 0.5 10

De Ronchi 1996 levosulpiride + haloperidol 0.4 0.5 10

tachycardia - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.1 0.3 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10
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Analysis 6.9. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 9 Adverse effects: 4. Autonomic effects - average score (high = poor, skew).

Adverse effects: 4. Autonomic effects - average score (high = poor, skew)

Study Intervention Mean SD N

autonomic effects - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 1.2 1.2 10

De Ronchi 1996 levosulpiride + haloperidol 0.5 0.7 10

Analysis 6.10. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 10 Adverse effects: 5. Central nervous system effects - average score (high =

poor, skew).

Adverse effects: 5. Central nervous system effects - average score (high = poor, skew)

Study Intervention Mean SD N

drowsiness - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.1 0.3 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

headache - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

insomnia - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

Analysis 6.11. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 11 Adverse effects: 6. Endocrine effects - average score (high = poor, skew).

Adverse effects: 6. Endocrine effects - average score (high = poor, skew)

Study Intervention Mean SD N

amenorrhoea - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10
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Adverse effects: 6. Endocrine effects - average score (high = poor, skew) (Continued)

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

endocrine system effects - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 1.0 0.8 10

De Ronchi 1996 levosulpiride + haloperidol 0.8 0.8 10

galactorrhoea - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.1 0.3 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

Analysis 6.12. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 12 Adverse effects: 7. Gastrointestinal effects - average score (high = poor, skew).

Adverse effects: 7. Gastrointestinal effects - average score (high = poor, skew)

Study Intervention Mean SD N

constipation - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.1 0.3 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

nausea - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10

weight gain - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.4 0.5 10

De Ronchi 1996 levosulpiride + haloperidol 0.6 0.5 10

weight loss - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.0 0.0 10

De Ronchi 1996 levosulpiride + haloperidol 0.0 0.0 10
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Analysis 6.13. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 13 Adverse effects: 8. Gastrointestinal effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 13 Adverse effects: 8. Gastrointestinal effects

Study or subgroup Pimozide+antipsychoticAntipsychotic+antipsychotic Risk Ratio Weight Risk Ratio

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

1 constipation - short term (<3 months)

De Ronchi 1996 1/10 0/10 100.0 % 3.00 [ 0.14, 65.90 ]

Subtotal (95% CI) 10 10 100.0 % 3.00 [ 0.14, 65.90 ]

Total events: 1 (Pimozide+antipsychotic), 0 (Antipsychotic+antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Test for subgroup differences: Not applicable

0.001 0.01 0.1 1 10 100 1000

Favours pimozide+antipsychotic Favours antipsychotic+antipsychotic

Analysis 6.14. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 14 Adverse effects: 9. Other.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 14 Adverse effects: 9. Other

Study or subgroup Pimozide+antipsychoticAntipsychotic+antipsychotic Risk Ratio Weight Risk Ratio

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

1 mammary tension - short term (<3 months)

De Ronchi 1996 5/10 1/10 100.0 % 5.00 [ 0.70, 35.50 ]

Subtotal (95% CI) 10 10 100.0 % 5.00 [ 0.70, 35.50 ]

Total events: 5 (Pimozide+antipsychotic), 1 (Antipsychotic+antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.61 (P = 0.11)

0.002 0.1 1 10 500

Favours pimozide+antipsychotic Favours antipsychotic+antipsychotic
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Analysis 6.15. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 15 Adverse effects: 10. Other - average score (high = poor, skew).

Adverse effects: 10. Other - average score (high = poor, skew)

Study Intervention Mean SD N

gynaecomastia - short term (<3 months)

De Ronchi 1996 pimozide + haloperidol 0.5 0.5 10

De Ronchi 1996 levosulpiride + haloperidol 0.2 0.4 10

Analysis 6.16. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 16 Leaving the study early: 1. Due to adverse effects.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 16 Leaving the study early: 1. Due to adverse effects

Study or subgroup Pimozide+antipsychoticAntipsychotic+antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

De Ronchi 1996 0/10 1/10 100.0 % 0.33 [ 0.02, 7.32 ]

Subtotal (95% CI) 10 10 100.0 % 0.33 [ 0.02, 7.32 ]

Total events: 0 (Pimozide+antipsychotic), 1 (Antipsychotic+antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Test for subgroup differences: Not applicable

0.001 0.01 0.1 1 10 100 1000

Favours pimozide+antipsychotic Favours antipsychotic+antipsychotic
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Analysis 6.17. Comparison 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY

ANTIPSYCHOTIC, Outcome 17 Leaving the study early: 2. Any reason.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 6 PIMOZIDE + ANY ANTIPSYCHOTIC versus ANY ANTIPSYCHOTIC + ANY ANTIPSYCHOTIC

Outcome: 17 Leaving the study early: 2. Any reason

Study or subgroup Pimozide+antipsychoticAntipsychotic+antipsychotic Risk Ratio Weight Risk Ratio

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

1 short term (<3 months)

De Ronchi 1996 0/10 1/10 100.0 % 0.33 [ 0.02, 7.32 ]

Subtotal (95% CI) 10 10 100.0 % 0.33 [ 0.02, 7.32 ]

Total events: 0 (Pimozide+antipsychotic), 1 (Antipsychotic+antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Test for subgroup differences: Not applicable

0.005 0.1 1 10 200

Favours pimozide+antipsychotic Favours antipsychotic+antipsychotic
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Analysis 7.1. Comparison 7 Sensitivity Analysis: PIMOZIDE vs ANY ANTIPSYCHOTIC - 1. risk of bias,

Outcome 1 Mental state: 1. No improvement.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 7 Sensitivity Analysis: PIMOZIDE vs ANY ANTIPSYCHOTIC - 1. risk of bias

Outcome: 1 Mental state: 1. No improvement

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 unclear

Anumonye 1976 3/12 4/12 100.0 % 0.75 [ 0.21, 2.66 ]

Subtotal (95% CI) 12 12 100.0 % 0.75 [ 0.21, 2.66 ]

Total events: 3 (Pimozide), 4 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.66)

2 high risk

Kline 1977 6/16 5/14 100.0 % 1.05 [ 0.41, 2.70 ]

Subtotal (95% CI) 16 14 100.0 % 1.05 [ 0.41, 2.70 ]

Total events: 6 (Pimozide), 5 (Antipsychotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

Test for subgroup differences: Chi2 = 0.17, df = 1 (P = 0.68), I2 =0.0%

0.002 0.1 1 10 500

Favours pimozide Favours antipsychotic
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Analysis 7.2. Comparison 7 Sensitivity Analysis: PIMOZIDE vs ANY ANTIPSYCHOTIC - 1. risk of bias,

Outcome 2 Extrapyramidal adverse effects: 1. Specific - Parkinsonism.

Review: Pimozide for schizophrenia or related psychoses

Comparison: 7 Sensitivity Analysis: PIMOZIDE vs ANY ANTIPSYCHOTIC - 1. risk of bias

Outcome: 2 Extrapyramidal adverse effects: 1. Specific - Parkinsonism

Study or subgroup Pimozide Antipsychotic Risk Ratio Weight Risk Ratio

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

1 unclear

Claghorn 1974 1/43 1/44 18.0 % 1.02 [ 0.07, 15.84 ]

Kudo 1972 5/28 4/28 72.9 % 1.25 [ 0.37, 4.17 ]

Subtotal (95% CI) 71 72 90.9 % 1.21 [ 0.40, 3.64 ]

Total events: 6 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 0.33 (P = 0.74)

2 high risk

Kline 1977 2/22 0/22 9.1 % 5.00 [ 0.25, 98.52 ]

Subtotal (95% CI) 22 22 9.1 % 5.00 [ 0.25, 98.52 ]

Total events: 2 (Pimozide), 0 (Antipsychotic)

Heterogeneity: not applicable

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

Total (95% CI) 93 94 100.0 % 1.55 [ 0.56, 4.26 ]

Total events: 8 (Pimozide), 5 (Antipsychotic)

Heterogeneity: Chi2 = 0.80, df = 2 (P = 0.67); I2 =0.0%

Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Chi2 = 0.77, df = 1 (P = 0.38), I2 =0.0%

0.005 0.1 1 10 200

Favours pimozide Favours antipsychotic

A D D I T I O N A L T A B L E S

Table 1. Suggested design for future trials

Methods Allocation: randomised, with sequence generation and concealment of allocation clearly described.

Blindness: double.

Duration: 12 months at least.

Participants Diagnosis: people with schizophrenia.

n = 300*.

Sex: both.

Age: any.

208Pimozide for schizophrenia or related psychoses (Review)

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



Table 1. Suggested design for future trials (Continued)

Intervention 1. Pimozide (any dose and pattern of administration) vs:

Other antipsychotic of choice.

2. Pimozide + any (atypical/typical) antipsychotic vs:

Any (atypical/typical) antipsychotics.

3. Pimozide low dose vs:

Standard dose.

Outcomes Mental state: relapse**, negative symptoms, delusional disorder, behaviour, total amounts of medication used, clini-

cally relevant global endpoints.

Adverse events.

Quality of life.

Subjective reports of participants and relatives.

Service outcomes: length of hospitalisation, change in legal status.

Economic evaluations: cost-effectiveness, cost-benefit.

Notes *Size of study with sufficient power to highlight about a 10% difference between groups for primary outcome.

**Primary outcomes.

Rating scales: to be administered by an independent party.

Table 2. Differences between original review and 2012 update

Major Minor

1. Additions have been made to Types of interventions: The pro-

tocol to the current review did not specify a comparison with

specific named drugs (atypical or typical) nor dosages, which is

certainly a comparison of interest for people receiving treatment

as well as for clinicians administering medication and was subse-

quently addressed in the final text

2. Fixed-effect model used in this 2012 update, whereas a random-

effects model was used in the originally published review. The

review authors believe that a random-effects model puts added

weight onto small studies, which often are the most biased (see

Data synthesis). However, a random-effects model was used (1) in

a sensitivity analysis to inspect whether this changes the estimate

of the effect, and (2) when considerable heterogeneity was present

1. The Data collection and analysis section has been updated

to reflect changes in methodology that have occurred whilst this

review was being written, namely, inclusion of Risk of Bias tables

and Summary of Findings tables

2. Types of outcome measures have been modified/clarified from

the original protocol, this decision was not influenced by the re-

sults. Economic outcomes of direct and indirect costs have been

qualified as ’defined by each study’, to take into account that what

may constitute a direct or an indirect cost can differ between

trial authors. A further subcategory of ’cost-effectiveness’ has been

added, again, a factor that would be ’defined by each study’

3. Further, the protocol specified a global state outcome of ’no

clinically important change in global state (as defined by individual

studies)’; this has been changed to ’any clinically important change

in global state (as defined by individual studies)’. The direction

of the graphs has been modified to represent an unfavourable

outcome for intermittent treatment when results are presented to

the left of the line of no effect
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A P P E N D I C E S

Appendix 1. Previous methods

Criteria for considering studies for this review

Types of studies

We included all relevant randomised controlled trials. Where the allocation method was unclear, we included these studies only when

they did not change the results of the review. We excluded quasi-randomised studies such as those allocating by alternate days of the

week.

Appendix 2. Previous search strategies

1. Electronic searches

1.1. Update (2005)

We searched the Cochrane Schizophrenia Group Trials Register (July 2005) using the phrase:

[(pimozide or orap or antalon or opiran or pirium in REFERENCE title, abstract and index fields) OR (pimozide or orap or antalon

or opiran or pirium) in STUDY intervention field]

This register is compiled by systematic searches of major databases, handsearches and searches of conference proceedings (see Group

Module).

1.2. Original search (2002)

The Cochrane Schizophrenia Group Trials Register (September 2002) was searched using the phrase:

[(*pimozide* or * orap* or *antalon* or *opiran* or *pirium* in title, abstract or index terms of REFERENCE) or (pimozide / R.6238

in interventions of STUDY)]

The Cochrane Schizophrenia Group Trials Register is based on regular searches of BIOSIS Inside; CENTRAL; CINAHL; EMBASE;

MEDLINE and PsycINFO; the handsearching of relevant journals and conference proceedings and searches of several key grey literature

sources. A full description is given in the Group’s module.

2. Details of previous searches:

2.1. Electronic searching

We identified relevant randomised trials by searching the following electronic databases:

2.1.1. We searched Biological Abstracts (January 1982 to April 1999) using the Cochrane Schizophrenia Group’s phrase for randomised

controlled trials (see Group search strategy) combined with:

[and PIMOZIDE or ORAP or ANTALON or OPIRAN or PIRIUM]

2.1.2. We searched CINAHL (January 1982 to April 1999) using the Cochrane Schizophrenia Group’s phrase for randomised controlled

trials (see Group search strategy) combined with:

[and PIMOZIDE or ORAP or ANTALON or OPIRAN or PIRIUM]

2.1.3. We searched the Cochrane Schizophrenia Group’s Register (April 1999) using the phrase:

[PIMOZIDE or ORAP or ANTALON or OPIRAN or PIRIUM or #42=1]
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#42 is the field in this register in which codes for each intervention are stored, and 1 is the code for pimozide.

2.1.4. We searched The Cochrane Library (Issue 1, 1998) using the phrase:

[PIMOZIDE or ORAP or ANTALON or OPIRAN or PIRIUM or PIMOZIDE*:ME]

2.1.5. We searched EMBASE (January 1980 to April 1999) using the Cochrane Schizophrenia Group’s phrase for randomised controlled

trials (see Group search strategy) combined with:

[and (PIMOZIDE or ORAP or ANTALON or OPIRAN or PIRIUM or explode “PIMOZIDE”/ all subheadings)]

2.1.6. We searched MEDLINE (January 1966 to April 1999) using the Cochrane Schizophrenia Group’s phrase for randomised

controlled trials (see Group search strategy) combined with:

[and ((explode “PIMOZIDE”/ all subheadings) or PIMOZIDE or ORAP or ANTALON or OPIRAN or PIRIUM)]

2.1.7. We searched PsycLIT (January 1887 to April 1999) using the Cochrane Schizophrenia Group’s phrase for randomised

2.2 Reference searching

We inspected the references of all identified studies to find more studies.

2.3 Personal contact

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

2.4 Drug company

We contacted the manufacturers of pimozide (Janssen-Cilag) to ask for additional data.

2.5. Handsearching

It was originally planned that high-yield journals would be identified by electronic searches and if available and not already handsearched

would be subjected to page-by-page inspection.

Appendix 3. Previous data collection and analysis

[For definitions of terms used in this, and other sections, please refer to the Glossary]

1. Selection of trials

Material downloaded from electronic sources included details of author, institution or journal of publication.

For the original publication, the principal review author (AS) inspected all reports. These were then re-inspected by TM to ensure

reliable selection. We resolved any disagreement by discussion, and when doubt contiinued, we acquired the full article for further

inspection. Once the full articles were obtained, we (AS and TM) decided whether the studies met the review criteria. If disagreement

could not be resolved by discussion, we sought further information, and these trials were added to the list of those awaiting assessment.

For the 2005 update, JR independently selected studies identified through the 2005 search strategy.

2. Assessment of methodological quality

We assessed the methodological quality of included trials in this review using the criteria described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2005) and the Jadad Scale (Jadad 1996). The former is based on evidence of a strong

relationship between allocation concealment and direction of effect (Schulz 1995). The categories are defined below.

A. Low risk of bias (adequate allocation concealment).

B. Moderate risk of bias (some doubt about the results).

211Pimozide for schizophrenia or related psychoses (Review)

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



C. High risk of bias (inadequate allocation concealment). For the purpose of the analysis in this review, trials were included if they met

the Cochrane Handbook for Systematic Reviews of Interventions criterion A or B.

The Jadad Scale measures a wider range of factors that can impact the quality of a trial. The scale includes three items.

1. Was the study described as randomised?

2. Was the study described as double-blind?

3. Was there a description of withdrawals and people leaving the study early?

Each item receives one point if the answer is positive. In addition, a point can be deducted if the randomisation or the blinding/masking

procedures described are inadequate. For this review, we used a cut-off of two points on the Jadad Scale to check the assessment made

in accordace with the Cochrane Handbook for Systematic Reviews of Interventions criteria. However, we did not use the Jadad Scale to

exclude trials.

3. Data collection

AS independently extracted data from selected trials, while TM separately re-extracted information from two different samples (10%).

When disputes arose, we attempted to resolve these by discussion. When this was not possible and further information was necessary

to resolve the dilemma, data were not entered, and we added the trial to the list of those awaiting assessment. For the 2005 update,

JR independently extracted data. When doubts arose as to the appropriateness of a study, this was discussed with the Cochrane

Schizophrenia Group’s Co-ordinating Editor.

4. Data synthesis

4.1 Data types

We assessed outcomes using continuous (e.g. changes on a behaviour scale), categorical (e.g. one of three categories on a behaviour

scale, such as ’little change’, ’moderate change’ or ’much change’) or dichotomous (e.g. ’no important changes’ or ’important changes’

in a person’s behaviour) measures. Currently RevMan does not support categorical data, so we were unable to analysis this.

4.2 Incomplete data

We did not include trial outcomes if more than 40% of participants were not reported in the final analysis.

4.3 Dichotomous

yes/no

data

We carried out an intention-to-treat analysis. On the condition that more than 60% of people completed the study, all participants

allocated to the intervention were counted, whether they completed the follow-up or not. It was assumed that those who dropped out

had the negative outcome, with the exception of death. Where possible, efforts were made to convert outcome measures to dichotomous

data. This can be done by identifying cut-off points on rating scales and dividing participants accordingly into ’clinically improved’ and

’not clinically improved’. If the authors of a study had used a predefined cut-off point for determining clinical effectiveness, this was

used by the review authors where appropriate. Otherwise it was generally assumed that if there a 50% reduction had been noted in a

scale-derived score, this could be considered as a clinically significant response. Similarly, a rating of ’at least much improved’ according

to the Clinical Global Impression Scale (Guy 1976) was considered as a clinically significant response.

The relative risk (RR) and its 95% confidence interval (CI) were calculated on the basis of the random-effects model, as this takes into

account any differences between studies, even if no statistically significant heterogeneity is observed. It has been shown that RR is more

intuitive (Boiseel 1999) than odds ratios, which tend to be interpreted as RR by clinicians (Deekes 2000). This misinterpretation then

leads to an overestimate of the impression of the effect. We inspected data to see whether an analysis using a fixed-effect model made any

substantive difference in outcomes that were not statistically significantly heterogeneous. When the overall results were significant, we

calculated the number needed to treat for an additional beneficial outcome (NNTB) and the number needed to treat for an additional

harmful outcome (NNTH) as the inverse of the risk difference.
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4.4 Continuous data

4.4.1 Normally distributed data: Continuous data on clinical and social outcomes often are not normally distributed. To avoid the

pitfall of applying parametric tests to non-parametric data, we applied the following standards to all data before inclusion: (a) Standard

deviations and means were reported in the paper or were obtainable from the authors; (b) when a scale started from the finite number

zero, the standard deviation, when multiplied by two, was less than the mean (as otherwise, the mean is unlikely to be an appropriate

measure of the centre of the distribution) (Altman 1996); (c) if a scale started from a positive value (such as PANSS, which can have

values from 30 to 210), the calculation described above was modified to take the scale starting point into account. In these cases, skew

is present if 2 SD > (S - Smin), where S is the mean score and Smin is the minimum score. Endpoint scores on scales often have finite

starting and ending points, and these rules can be applied to them. When continuous data are presented on a scale that includes a

possibility of negative values (such as change on a scale), it is difficult to tell whether or not data are non-normally distributed (skewed).

Skewed data from studies of fewer than 200 participants would have been entered into additional tables rather than into an analysis.

Skewed data pose less of a problem when one is looking at means if the sample size is large and would have been entered into a synthesis.

For change data (endpoint minus baseline), the situation is even more problematic. In the absence of individual participant data, it is

impossible to know whether data are skewed, although this is likely. After consulting the ALLSTAT electronic statistics mailing list,

we presented change data in MetaView to summarise available information. In doing this, it was assumed that data were not skewed

or that the analyses could cope with the unknown degree of skew. Without individual participant data, it is impossible to test this

assumption. When both change and endpoint data were available for the same outcome category, only endpoint data were presented. We

acknowledge that by doing this many of the published change data were excluded, but we argue that endpoint data are more clinically

relevant and that if change data were to be presented along with endpoint data, this would be given undeserved equal prominence. We

are contacting authors of studies reporting only change data for endpoint figures. We reported non-normally distributed data in the

’other data types’ tables.

4.4.2 Rating scales: A wide range of instruments are available to measure mental health outcomes. These instruments vary in quality,

and many are not valid, or even ad hoc. For outcome instruments, some minimum standards have to be set. It has been shown that

the use of rating scales that have not been described in a peer-reviewed journal (Marshall 2000) is associated with bias; therefore the

results of such scales were excluded. Furthermore, we stipulated that the instrument shouldbe a self-report or should be completed

by an independent rater or relative (not the therapist), and that the instrument could be considered a global assessment of an area

of functioning. However, as it was expected that therapists would frequently also be the raters, such data were included but were

commented on as ’prone to bias’.

Whenever possible, we took the opportunity to make direct comparisons between trials that used the same measurement instrument

to quantify specific outcomes. When continuous data were presented from different scales in rating the same effect, both sets of data

were presented, and the general direction of effect was inspected.

4.4.3 Summary statistic

For continuous outcomes, we estimated a weighted mean difference (WMD) between groups, again based on the random-effects model,

as this takes into account any differences between studies, even if no statistically significant heterogeneity is noted.

4.5 Cluster trials

Studies increasingly employ ’cluster randomisation’ (such as randomisation by clinician or practice), but analysis and pooling of clustered

data pose problems. First, authors often fail to account for intraclass correlation in clustered studies, leading to a ’unit of analysis’ error

(Divine 1992) whereby P values are spuriously low, confidence intervals unduly narrow and statistical significance overestimated. This

causes type I errors (Bland 1997; Gulliford 1999).

When clustering was not accounted for in primary studies, we presented the data in a table, with an (*) symbol to indicate the presence of

a probable unit of analysis error. In subsequent versions of this review, we will seek to contact first authors of studies to obtain intraclass

correlation coefficients of their clustered data and to adjust for these using accepted methods (Gulliford 1999). Where clustering has

been incorporated into the analysis of primary studies, we will present these data as if from a non-cluster randomised study, but adjusted

for the clustering effect.

We have sought statistical advice and have been advised that the binary data as presented in a report should be divided by a ’design

effect’. This is calculated using the mean number of participants per cluster (m) and the intraclass correlation coefficient (ICC) [Design

effect = 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, with intraclass correlation coefficients and relevant data documented in the report

taken into account, synthesis with other studies would have been possible using the generic inverse variance technique.
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5. Investigation for heterogeneity

First, we considered all included studies within any comparison to judge clinical heterogeneity. Then graphs were visually inspected to

investigate the possibility of statistical heterogeneity. This was supplemented using, primarily, the I2 statistic. This provides an estimate

of the percentage of variability due to heterogeneity rather than chance alone. When the I2 estimate was greater than or equal to 75%,

we interpreted this as indicating the presence of high levels of heterogeneity (Higgins 2003). If inconsistency was high, we did not

summate data but presented the data separately and investigated the reasons for heterogeneity.

6. Addressing publication bias

We entered data from all identified and selected trials into a funnel graph (trial effect vs trial size) in an attempt to investigate the

likelihood of overt publication bias.

7. Sensitivity analyses

If available, results for delusional disorder will be compared with results for other psychotic diagnoses with regard to primary outcomes.

8. General

When possible, we entered data in such a way that the area to the left of the line of no effect indicated a favourable outcome for

pimozide.

W H A T ’ S N E W

Last assessed as up-to-date: 17 May 2007.

Date Event Description

11 September 2013 New citation required and conclusions have changed Minor changes to conclusions after results of 2013

search added to review

28 February 2013 New search has been performed Results of 2011 and 2013 update search added. Six

previously included studies have been excluded, and

three new studies have been identified and included,

bringing the total number of included studies in the

review to 32; new comparisons and outcomes added

with new data, resulting in minor changes to conclu-

sions
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H I S T O R Y

Protocol first published: Issue 3, 1999

Review first published: Issue 1, 2000

Date Event Description

5 August 2009 New search has been performed Minor update.

23 April 2008 New search has been performed Republished.

23 April 2008 Amended Converted to new review format.

17 May 2007 New citation required and conclusions have changed Substantive amendment.

17 May 2007 Amended Amended.

25 February 2003 Amended Edited.

1 June 2000 Amended Substantive amendment.

26 October 1999 New search has been performed Review first published.

C O N T R I B U T I O N S O F A U T H O R S

Meghana Mothi - (update 2012) selected studies, extracted data and helped with report writing.

Stephanie Sampson - (update 2012) selected studies, extracted data and helped with report writing.

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

• St. Patrick’s Hospital, Dublin, Ireland.
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External sources

• National Institute for Health Research (NIHR), UK.

Cochrane Collaboration Programme Grant 2011

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

See Table 2 on differences between protocol and review, which lists changes as ’minor’ or ’major’ and details differences between the

previously published review and this 2013 updated version.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Antipsychotic Agents [∗therapeutic use]; Delusions [drug therapy]; Pimozide [∗therapeutic use]; Psychotic Disorders [∗drug therapy;

psychology]; Randomized Controlled Trials as Topic; Recurrence; Schizophrenia [∗drug therapy]; Schizophrenic Psychology

MeSH check words

Humans

216Pimozide for schizophrenia or related psychoses (Review)

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


