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A B S T R A C T

Background

The World Health Organization (WHO) Model Lists of Essential Medicines lists chlorpromazine as one of its five medicines used in

psychotic disorders.

Objectives

To determine chlorpromazine dose response and dose side-effect relationships for schizophrenia and schizophrenia-like psychoses.

Search methods

We searched the Cochrane Schizophrenia Group’s Study-Based Register of Trials (December 2008; 2 October 2014; 19 December

2016).

Selection criteria

All relevant randomised controlled trials (RCTs) comparing low doses of chlorpromazine (≤ 400 mg/day), medium dose (401 mg/day

to 800 mg/day) or higher doses (> 800 mg/day) for people with schizophrenia, and which reported clinical outcomes.

Data collection and analysis

We included studies meeting review criteria and providing useable data. Review authors extracted data independently. For dichotomous

data, we calculated fixed-effect risk ratios (RR) and their 95% confidence intervals (CIs). For continuous data, we calculated mean

differences (MD) and their 95% CIs based on a fixed-effect model. We assessed risk of bias for included studies and graded trial quality

using GRADE (Grading of Recommendations Assessment, Development and Evaluation).

Main results

As a result of searches undertaken in 2014, we found one new study and in 2016 more data for already included studies. Five relevant

studies with 1132 participants (585 are relevant to this review) are now included. All are hospital-based trials and, despite over 60 years

of chlorpromazine use, have durations of less than six months and all are at least at moderate risk of bias. We found only data on low-

dose (≤ 400 mg/day) versus medium-dose chlorpromazine (401 mg/day to 800 mg/day) and low-dose versus high-dose chlorpromazine

(> 800 mg/day).

When low-dose chlorpromazine (≤ 400 mg/day) was compared to medium-dose chlorpromazine (401 mg/day to 800 mg/day), there

was no clear benefit of one dose over the other for both global and mental state outcomes (low-quality and very low-quality evidence).

1Chlorpromazine dose for people with schizophrenia (Review)
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There was also no clear evidence for people in one dosage group being more likely to leave the study early, over the other dosage group

(moderate-quality evidence). Similar numbers of participants from each group experienced agitation and restlessness (very low-quality

evidence). However, significantly more people in the medium-dose group (401 mg/day to 800 mg/day) experienced extrapyramidal

symptoms in the short term (2 RCTS, n = 108, RR 0.47, 95% CI 0.30 to 0.74, moderate-quality evidence). No data for death were

available.

When low-dose chlorpromazine (≤ 400 mg/day) was compared to high-dose chlorpromazine (> 800 mg/day), data from one study

with 416 patients were available. Clear evidence of a benefit of the high dose was found with regards to global state. The low-dose

group had significantly fewer people improving (RR 1.13, 95% CI 1.01 to 1.25, moderate-quality evidence). There was also a marked

difference between the number of people leaving the study from each group for any reason, with significantly more people leaving from

the high-dose group (RR 0.60, 95% CI 0.40 to 0.89, moderate-quality evidence). More people in the low-dose group had to leave the

study due to deterioration in behaviour (RR 2.70, 95% CI 1.34 to 5.44, low-quality evidence). There was clear evidence of a greater risk

of people experiencing extrapyramidal symptoms in general in the high-dose group (RR 0.43, 95% CI 0.32 to 0.59, moderate-quality

evidence). One death was reported in the high-dose group yet no effect was shown between the two dosage groups (RR 0.33, 95% CI

0.01 to 8.14, moderate-quality evidence). No data for mental state were available.

Authors’ conclusions

The dosage of chlorpromazine has changed drastically over the past 50 years with lower doses now being the preferred of choice. However,

this change was gradual and arose not due to trial-based evidence, but due to clinical experience and consensus. Chlorpromazine is one

of the most widely used antipsychotic drugs yet appropriate use of lower levels has come about after many years of trial and error with

much higher doses. In the absence of high-grade evaluative studies, clinicians have had no alternative but to learn from experience.

However, such an approach can lack scientific rigor and does not allow for proper dissemination of information that would assist

clinicians find the optimum treatment dosage for their patients. In the future, data for recently released medication should be available

from high-quality trials and studies to provide optimum treatment to patients in the shortest amount of time.

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

Chlorpromazine dose for people with schizophrenia

Review question

This review looks at the best dose of chlorpromazine for treating people with schizophrenia.

Background

Schizophrenia is a serious mental illness affecting around 1% of the adult population worldwide. People with schizophrenia often hear

voices or see things (hallucinations) and have strange beliefs (delusions). The main treatment for these symptoms of schizophrenia are

antipsychotic drugs. Chlorpromazine was one of the first antipsychotic drugs discovered to be effective in the treatment of schizophrenia

during the 1950s. It still remains one of the most commonly used and inexpensive treatments even today. However, it also has serious

side effects, such as blurred vision, a dry mouth, tremors or uncontrollable shaking, depression, muscle stiffness and restlessness.

Study characteristics

An updated search for relevant randomised controlled trials was run in October 2014, and again, in December 2016 and found one

new study. Five studies have now been found that meet the review inclusion criteria. The included studies are all randomised, and

investigate the effects of giving different doses of chlorpromazine to people with schizophrenia. The total number of participants was

585.

Key results

Chlorpromazine showed different effects at varying doses. Based on weak evidence, the effects on people’s mental health at low dosage

and medium dosage are much the same. However, there are more side effects at medium dose. There is more improvement in people’s

mental health at high dose compared to low dose. However, side effects are much more numerous and debilitating at high dose. In the

past fifty years, low dose has been the favoured amount to use with patients. This change has come about gradually and is based on

everyday experience and consensus rather than hard scientific evidence. Chlorpromazine is low-cost and widely available. Despite its

many side effects, chlorpromazine is likely to remain a benchmark or ‘gold standard’ drug and one of the most widely used treatments

for schizophrenia worldwide.

2Chlorpromazine dose for people with schizophrenia (Review)
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Quality of the evidence

All trials in the review are hospital- based and all but one date from 20 years ago. There are a limited number of studies of limited

quality and these are poorly reported and short term. Further research and trials on chlorpromazine dose are justified.

Ben Gray, Senior Peer Researcher, McPin Foundation. http://mcpin.org/
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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]

CHLORPROM AZINE LOW DOSE (≤ 400 mg/ day) compared to M EDIUM DOSE (401 mg/ day to 800 mg/ day) for people with schizophrenia

Patient or population: people with schizophrenia

Settings: hospital

Intervention: CHLORPROMAZINE LOW DOSE (≤ 400 mg/ day)

Comparison: MEDIUM DOSE (401 mg/ day to 800 mg/ day)

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

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Assumed risk Corresponding risk

M EDIUM DOSE (401-800

mg/ day)

CHLORPROM AZINE LOW

DOSE (≤ 400 mg/ day)

Global state: no improve-

ment - short term

Low1 RR 0.83

(0.28 to 2.44)

60

(1 study)

⊕©©©

very low 1,2,4

100 per 1000 83 per 1000

(28 to 244)

M oderate1

200 per 1000 166 per 1000

(56 to 488)

High1

300 per 1000 249 per 1000

(84 to 732)

Global state: needing ad-

ditional medication (seda-

tion with chloral hydrate or

a barbiturate > 5 times) -

medium term

Low1 RR 3.09

(0.4 to 23.64)

50

(1 study)

⊕⊕©©

low3,4,
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20 per 1000 62 per 1000

(8 to 473)

M oderate1

60 per 1000 185 per 1000

(24 to 1000)

High1

100 per 1000 309 per 1000

(40 to 1000)

M ental state: average end-

point score (PANSS total,

high=poor)

The mean mental state:

average endpoint score

(PANSS total, high = poor)

in the intervent ion groups

was

0.36 higher

(5.39 lower to 6.11 higher)

60

(1 study)

⊕©©©

very low2,4,5

Leaving the study early -

any reason

Low1 RR 1.06

(0.32 to 3.55)

70

(2 studies)

⊕⊕⊕©

moderate6

50 per 1000 53 per 1000

(16 to 177)

M oderate1

100 per 1000 106 per 1000

(32 to 355)

High1

150 per 1000 159 per 1000

(48 to 532)
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Behaviour: agitation and

restlessness - medium

term (categorised as ad-

verse event)

Study population RR 1.59

(0.07 to 37.03)

50

(1 study)

⊕©©©

very low3,4,7

0 per 1000 0 per 1000

(0 to 0)

M oderate

0 per 1000 0 per 1000

(0 to 0)

Adverse effects: extrapyra-

midal symptoms (unspeci-

fied extrapyramidal symp-

toms - short term)

Low RR 0.47

(0.30 to 0.74)

108

(2 studies)

⊕⊕⊕©

moderate8

200 per 1000 94 per 1000

(60 to 148)

M oderate

500 per 1000 235 per 1000

(150 to 370)

High

800 per 1000 376 per 1000

(240 to 592)

Adverse event: death No trial 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% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: Conf idence interval; RR: Risk rat io;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.
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1 Indirectness: rated serious: downgraded by 1 - unclear if clinically important improvement, no prespecif ied medium-term

data available.
2 Risk of bias: rated ’serious’: downgraded by 1 - randomisat ion not described well, no mention of allocat ion concealment or

blinding.
3 Risk of bias: rated ’serious’: downgraded by 1 - randomisat ion not described well, no mention of allocat ion concealment,

unclear regarding select ion bias or management of lost data, industry partnering of author.
4 Imprecision: rated ’serious’: downgraded by 1 - only one study providing data, there are very few part icipants, number of

events small.
5 Indirectness: rated ’serious’: downgraded by 1 - no data available for prespecif ied outcome of ’no clinically important change

in general mental state’ - only scale scores reported.
6 Risk of bias: rated ’serious’ : downgraded by 1 - randomisat ion not described well, no mention of allocat ion concealment,

unclear if loss to follow-up data for Chouinard 1976 accurate as we have made assumptions it is zero in these groups.
7 Indirectness: rated ’serious’ : downgraded by 1 - no data available for prespecif ied outcome of no clinically important change

in general behaviour - behaviour of agitat ion/ rest lessness rated within trial as adverse event.
8 Risk of bias: rated ’serious’ : downgraded by 1 - randomisat ion not described well, no mention of allocat ion concealment, Xu

2009 not blinded, concern regarding select ive report ing (Wode-Helgodt 1978 ).
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B A C K G R O U N D

Description of the condition

Schizophrenia is a severe mental illness comprising a range

of different symptoms that vary greatly between individuals

(Weinberger 2011). Typical symptoms include hallucinations

(perceptions without external stimuli), delusions (fixed false beliefs

and ideas), disorders of thinking, as well as changes in emotion and

behaviour (Barbato 1998). People with schizophrenia may recover

fully (20%), have recurrences (60%) or have a longer-term illness

(20%), (WHO 2001). About one per cent of people will experi-

ence at least one schizophrenic episode with two thirds of them

going on to suffer later episodes. Twenty-six million people in the

world are affected by schizophrenia with over 50% not receiving

appropriate treatment (MHF 2014).

Description of the intervention

Chlorpromazine is a drug from the phenothiazine group originally

developed in the 1950s as an antihistamine to be used in anaesthe-

sia (chemical name: 3-(2-chloro-10H-phenothiazin-10-yl)-N,N-

dimethyl-propan-1-amine; formula C17H19ClN2S - Figure 1).

Calming effects were noted and later tested. Being the first effec-

tive antipsychotic drug, referred to as ‘psychic penicillin’, it greatly

reduced the number of people admitted to asylums. It also trans-

formed the way people with schizophrenia were cared for after

1956 (Turner 2007). At present, the World Health Organization

(WHO) Model Lists of Essential Medicines lists chlorpromazine

as one of five medicines used in psychotic disorders (WHO 2013).

Figure 1. Chlorpromazine structure

How the intervention might work

There are many theories about the causes of schizophrenia involv-

ing neurotransmitters and neuronal pathways. However, the most

fixed theory would be the dopamine hypothesis: excess dopamine

activity in the mesolimbic pathway (Bazire 2014). Hyperactivity

of dopaminergic pathways would result in positive symptoms such

as hallucinations and delusions while hypo-activity would cause

negative symptoms like cognitive dysfunctions and altered mood

(Weinberger 2001).

All antipsychotic drugs act as a dopamine D2 receptor antagonist.

However, as chlorpromazine is a first-generation antipsychotic,

these D2 receptors are blocked far more permanently than the

newer, atypical antipsychotics. This leads to extrapyramidal side

effects such as tardive dyskinesia, tremor, akinesia, etc. (Seeman

2002). Chlorpromazine is not selective and so will block the four

alternative dopamine pathways as well as ones involving other

neurotransmitters (BNF 2014). Many of the side effects can be

attributed to chlorpromazine blocking these neurotransmitter re-

ceptors.

Why it is important to do this review

Chlorpromazine is a well-established antipsychotic treatment.
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This old drug remains a ‘benchmark’ for the treatment of

schizophrenia (Bazire 2014).

Newer antipsychotics are more expensive than drugs such as chlor-

promazine and are less accessible. There is no definite evidence

that the newer antipsychotics are a more effective treatment yet

they are believed to cause fewer extrapyramidal symptoms (Geddes

2000). However, these findings may be biased because they are

compared to doses of traditional antipsychotics that are far higher

than recommended (Leucht 2003).

Little research is being done regarding optimum doses of tradi-

tional antipsychotics. These drugs do not provide the opportunity

of patenting and hence are not studies for which large pharma-

ceutical industries would consider funding or encourage further

investigations. The benefits of antipsychotic must plateau above

a certain dose, yet the adverse effects will continue to accrue as

doses increase. This exact ranges for many antipsychotic drugs are

still debated (Bollini 1994), and so, reviewing the best evidence

on comparisons for these drugs is important.

O B J E C T I V E S

To determine chlorpromazine dose response and dose side-effect

relationships for schizophrenia and schizophrenia-like psychoses.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All relevant randomised control trials. We excluded quasi-ran-

domised trials, such as those where allocation is undertaken on

alphabetical order. If a trial had been described as double-blinded,

but it was implied it had been randomised, we would have in-

cluded these trials in a Sensitivity analysis. Randomised cross-over

studies were eligible for inclusion, but if identified, we would only

have included data up to the point of first cross-over because of

the likely carry-over effects of treatments.

Types of participants

People with schizophrenia and other types of schizophrenia-like

psychoses (schizophreniform and schizoaffective disorders). There

is no clear evidence that the schizophrenia-like psychoses are

caused by fundamentally different pathophysiologic processes or

require different treatments (Carpenter 1994).

Types of interventions

Chlorpromazine alone; given in any dose irrespective of the ad-

ministration method. We predefined the dosage categories as fol-

lows.

1. Chlorpromazine: 0 mg to 400 mg/day (low dose)

2. Chlorpromazine: 401 mg to 800 mg/day (medium dose)

3. Chlorpromazine: higher than 800 mg/day (high dose)

Types of outcome measures

Where possible, we divided outcomes into three groups: short term

(up to 12 weeks), medium term (13 to 26 weeks) and long term

(over 26 weeks).

Primary outcomes

1. Global state: No clinically important improvement in

global state (as defined by individual studies) at medium term

2. Adverse effects: Extrapyramidal side effects (specifically

pseudoparkinsonism, tardive dyskinesia and neuroleptic

malignant syndrome) at long term.

Secondary outcomes

1. Global state

1.1 Relapse (as defined by the individual studies)

1.2 No clinically important improvement in global state (as de-

fined by individual studies) at short and long term

1.3 Average endpoint global state score

1.4 Average change in global state scores

1.5 Needing additional medication

1.6 Healthy days

2. Mental state (with particular reference to the positive and

negative symptoms of schizophrenia)

2.1 No clinically important change in general mental state

2.2 Average endpoint general mental state score

2.3 Average change in general mental state scores

2.4 No clinically important change in specific symptoms (positive

and negative symptoms of schizophrenia)

2.5 Average endpoint specific symptom score

2.6 Average change in specific symptom scores
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3. Leaving the studies early

3.1 Inefficacy of treatment

3.2 Disabling adverse effects

3.3 Any reason provided

3.4 Others

4. General functioning

4.1 No clinically important change in general functioning

4.2 Average endpoint general functioning score

4.3 Average change in general functioning scores

4.4 No clinically important change in specific aspects of function-

ing, such as social or life skills

4.5 Average endpoint specific aspects of functioning, such as social

or life skills

4.6 Average change in specific aspects of functioning, such as social

or life skills

5. Behaviour

5.1 No clinically important change in general behaviour

5.2 Average endpoint general behaviour score

5.3 Average change in general behaviour scores

5.4 No clinically important change in specific aspects of behaviour

5.5 Average endpoint specific aspects of behaviour

5.6 Average change in specific aspects of behaviour

6. Quality of life/satisfaction with treatment

6.1 No clinically important change in general quality of life

6.2 Average endpoint general quality of life score

6.3 Average change in general quality of life scores

7. Cognitive functioning

7.1 No clinically important change in overall cognitive functioning

7.2 Average endpoint of overall cognitive functioning score

7.3 Average change of overall cognitive functioning scores

8. Service use

8.1 Number of participants hospitalised

8.2 Time to hospitalisation

9. Adverse effects

9.1 Number of participants with at least one adverse effect

9.2 Clinically important specific adverse effects (cardiovascular, oc-

ular, haematological, hepatic, gastrointestinal, genitourinary, en-

docrine and metabolic, dermatologic, and central nervous system

disorders)

9.3 Average endpoint in specific adverse effects

9.4 Average change in specific adverse effects

9.5 Use of any drugs for adverse effects

9.6 Death

10. Economic (cost of care)

11. ’Summary of findings’ table

We used the GRADE approach to interpret findings (Schünemann

2008; Schünemann 2011) and used the GRADE profiler to im-

port data from Review Manager 5 (RevMan) to create ’Summary

of findings’ tables. These tables provide outcome-specific informa-

tion concerning the overall quality of evidence from each included

study in the comparison, the magnitude of effect of the interven-

tions examined, and the sum of available data on all outcomes we

rated as important to patient-care and decision making. We se-

lected the following main outcomes for inclusion in the summary

of findings table.

1. Global state: no clinically important improvement in global

state (as defined by individual studies) at medium term.

2. Global state: needing additional medication.

3. Mental state: no clinically important change in general mental

state (as defined by individual studies).

4. Leaving the study early.

5. Behaviour: no clinically important change in general behaviour

(as defined by individual studies) at long term.

6. Adverse effects: important movement disorder (as defined by

individual studies).

7. Adverse effects: death.

Search methods for identification of studies

For previous searches, please see also Appendix 1.

Electronic searches

Cochrane Schizophrenia Group’s Study-Based Register of

Trials

On December 19, 2016, the Information Specialist searched the

register using the following search strategy.

Dosage - Chlorpromazine in Intervention Field of STUDY

In such study-based register, searching the major concept retrieves

all the synonyms and relevant studies because all the studies have

already been organised based on their interventions and linked to

the relevant topics.

This register is compiled by systematic searches of major re-

sources (including AMED, BIOSIS, CINAHL, Embase, MED-

LINE, PsycINFO, PubMed, and registries of clinical trials) and
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their monthly updates, handsearches, grey literature, and confer-

ence proceedings (see Group’s Module). There is no language,

date, document type, or publication status limitations for inclu-

sion of records into the register.

Searching other resources

1. Reference lists

We searched all references of articles selected for inclusion for

further relevant trials.

2. Personal contact

If required, we contacted the first author of each included study

for information regarding unpublished trials and noted response

or non-response in Characteristics of included studies

Data collection and analysis

For previous data collection and analysis methods please see

Appendix 2.

Selection of studies

For the 2016 and 2014 searches, review author KD independently

inspected citations from the new electronic search and identified

relevant abstracts. KD also inspected full articles of the abstracts

meeting inclusion criteria.

Data extraction and management

1. Extraction

For the 2016 and 2014 searches, review author KD extracted data

from new included studies. KD extracted data presented only in

graphs and figures whenever it was possible. When further infor-

mation was necessary, KD contacted authors of studies in order

to obtain missing data or for clarification. If studies were multi-

centre, where possible, KD extracted data relevant to each com-

ponent centre 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; or

c) the instrument should be a global assessment of an area of func-

tioning and not subscores which are not, in themselves, validated

or shown to be reliable.

However there are exceptions, we included subscores from men-

tal state scales measuring positive and negative symptoms of

schizophrenia.

Ideally, the measuring instrument was either i. a self-report or ii.

completed by an independent rater or relative (not the therapist).

We realised that this was not often reported clearly; we have noted

whether or not this was the case in Description of studies.

2.3 Endpoint versus change data

There are advantages of both endpoint and change data. Change

data can remove a component of between-person variability from

the analysis. On the other hand, calculation of change needs two

assessments (baseline and endpoint), which can be difficult in

unstable and difficult to measure conditions such as schizophrenia.

We decided primarily to use endpoint data, and only use change

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

change data in the analysis as we used mean differences (MD)

rather than standardised mean differences (SMD) throughout (

Deeks 2011).

2.4 Skewed data

Continuous data on clinical and social outcomes are often not

normally distributed. To avoid the pitfall of applying parametric

tests to non-parametric data, we applied the following standards.

For change data

• We entered change data, as when continuous data are

presented on a scale that included a possibility of negative values

(such as change data), it was difficult to tell whether data were

skewed or not. We presented and entered change data into

statistical analyses.

For endpoint data from studies < 200 participants

• When a scale starts from the finite number 0, we subtracted

the lowest possible value from the mean, and divided this by the

standard deviation (SD). If this value is lower than 1, it strongly

suggests a skew, and we would exclude such data. If this ratio is

higher than 1 but below 2, there is a suggestion of skew. We
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would enter such data and test whether its inclusion or exclusion

changes the results substantially. Finally, if the ratio is larger than

2, we would include such data because skew is less likely (Altman

1996; Higgins 2011).

• If a scale started from a positive value (such as the Positive

and Negative Syndrome Scale (PANSS), which could have values

from 30 to 210) (Kay 1986), we modified the calculation

described above to take into account the scale starting point. In

such cases skew is present if 2 SD > (S - S min), where S was the

mean score and S min was the minimum score.

(Please note, irrespective of the above rules, we planned to enter

endpoint data from studies of at least 200 participants in the anal-

ysis because skewed data pose less of a problem in large studies).

2.5 Common measure

To facilitate comparison between trials, we planned 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).

2.6 Conversion of continuous to binary

Where possible, we made efforts to convert outcome measures to

dichotomous data. This was done by identifying cut-off points on

rating scales and dividing participants accordingly into ’clinically

improved’ or ’not clinically improved’. It is generally assumed that

if there is a 50% reduction in a scale-derived score such as the

Brief Psychiatric Rating Scale (BPRS, Overall 1962) or the Positive

and Negative Syndrome Scale (PANSS, Kay 1986), this could be

considered as a clinically significant response (Leucht 2005; Leucht

2005a). If data based on these thresholds were not available, we

used the primary cut-off presented by the original authors.

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 chlorpromazine dose. If keeping to this was not possible, we

reported data where the left of the line indicates an unfavourable

outcome and noted this on the graph.

Assessment of risk of bias in included studies

For the 2016 and 2014 updates, KD worked independently by

using criteria described in the Cochrane Handbook for Systematic

Reviews of Interventions (Higgins 2011a) to assess trial quality. This

new set of criteria is based on evidence of associations between

overestimate 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 in

order to obtain additional information.

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

and in the Summary of findings for the main comparison and the

Summary of findings 2.

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 ratios

and that odds ratios tend to be interpreted as RR by clinicians

(Deeks 2000). The Number Needed to Treat/Harm (NNT/H)

statistic with its confidence intervals is intuitively attractive to

clinicians but is problematic both in its accurate calculation in

meta-analyses and interpretation (Hutton 2009). For binary data

presented in the ’Summary of findings’ table/s, where possible, we

calculated illustrative comparative risks.

2. Continuous data

For continuous outcomes, we estimated mean difference (MD)

between groups. We preferred not to calculate effect size measures

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

considerable similarity had been used, we would have presumed

there was a small difference in measurement, and we would have

calculated the effect size and transformed the effect back to the

units of one or more of the specific instruments.

Unit of analysis issues

1. Cluster trials

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

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

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

tra-class correlation in clustered studies, leading to a ’unit of anal-

ysis’ 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).

If we had found cluster trials not accounted for in primary studies,

we would have presented data in a table, with a (*) symbol to indi-

cate the presence of a probable unit of analysis error. If such trials

are identified in subsequent versions of this review, we will attempt

to contact first authors of studies to obtain intra-class correlation

coefficients (ICCs) for their clustered data and adjust for this by

using accepted methods (Gulliford 1999). Where clustering has

been incorporated into the analysis of these primary studies, we
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will present these data as if from a non-cluster randomised study,

but adjust for the clustering effect.

We have sought statistical advice and have been advised that the

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

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

per cluster (m) and the ICC [Design effect = 1+(m-1)*ICC] (

Donner 2002). If the ICC is not reported it was assumed to be

0.1 (Ukoumunne 1999).

If cluster studies have been appropriately analysed taking into ac-

count ICCs and relevant data documented in the report, synthesis

with other studies will be possible using the generic inverse vari-

ance technique.

2. Cross-over trials

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

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

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

second phase. As a consequence, on entry to the second phase the

participants can differ systematically from their initial state despite

a 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 very likely in severe mental illness, if we had

included cross-over trials, we would have used only data from the

first phase of cross-over studies.

3. Studies with multiple treatment groups

Where a study involved more than two treatment arms, if relevant,

we presented the additional treatment arms in comparisons. If

data were binary we simply added these and combined within

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

following the formula in chapter 7 of the Cochrane Handbook

for Systematic Reviews of Interventions (Higgins 2011). Where the

additional treatment arms were not relevant, we did not reproduce

these data.

Dealing with missing data

1. Overall loss of credibility

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

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

than 50% of data be unaccounted for, we would not reproduce

these data or use them within analyses. If, however, more than

50% of those in one arm of a study was lost, but the total loss was

less than 50%, we would have addressed this within the ’Summary

of findings’ table/s by down-rating quality. Finally, we would have

also downgraded quality within the ’Summary of findings’ table/

s had loss been 25% to 50% in total.

2. Binary

In the case where attrition for a binary outcome was between 0%

and 50% and where these data were not clearly described, we

presented data on a ’once-randomised-always-analyse’ basis (an

intention-to-treat (ITT) analysis). Those leaving the study early

were all assumed to have the same rates of negative outcome as

those who completed, with the exception of the outcome of death

and adverse effects. For these outcomes, we used the rate of those

who stayed in the study - in that particular arm of the trial - for

those who did not. We undertook a sensitivity analysis to test how

prone the primary outcomes were to change when ’completer’

data only were compared to the ITT analysis using the above

assumptions.

3. Continuous

3.1 Attrition

Had we found data where attrition for a continuous outcome was

between 0% and 50%, and data only from people who completed

the study to that point were reported, we would have reproduced

and presented these data.

3.2 Standard deviations

If we had found data where standard deviations (SDs) were not re-

ported, we would have first tried to obtain the missing values from

the authors. If not available, where there were missing measures

of variance for continuous data, but an exact standard error (SE)

and confidence intervals available for group means, and either ’P’

value or ’t’ value available for differences in mean, we would have

calculated them according to the rules described in the Cochrane

Handbook for Systematic reviews of Interventions (Higgins 2011):

When only the SE was reported, SDs would have been calculated

by the formula SD = SE * square root (n). The Cochrane Hand-

book for Systematic reviews of Interventions (Higgins 2011) presents

detailed formulae for estimating SDs from P values, t or F values,

confidence intervals, ranges or other statistics. If these formulae

did not apply, we would have calculated the SDs according to a

validated imputation method which is based on the SDs of the

other included studies (Furukawa 2006). Although some of these

imputation strategies can introduce error, the alternative would

have been to exclude a given study’s outcome and thus to lose in-

formation. We nevertheless would have examined the validity of

the imputations in a sensitivity analysis excluding imputed values.

3.3 Assumptions about participants who left the trials early

or were lost to follow-up

Various methods are available to account for participants who left

the trials early or were lost to follow-up. Some trials just present
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the results of study completers, others use the method of last ob-

servation carried forward (LOCF), while more recently methods

such as multiple imputation or mixed-effects models for repeated

measurements (MMRM) have become more of a standard. While

the latter methods seem to be somewhat better than LOCF (Leon

2006), we feel that the high percentage of participants leaving the

studies early and differences in the reasons for leaving the stud-

ies early between groups is often the core problem in randomised

schizophrenia trials. We would therefore have not excluded stud-

ies based on the statistical approach used. However, we would

have preferably used the more sophisticated approaches. For ex-

ample, we prefer MMRM or multiple-imputation to LOCF and

we would only present completer analyses if some kind of ITT

data were not available at all. Moreover, we would have addressed

this issue in the item “incomplete outcome data” of the ’Risk of

bias’ tool.

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 which we had

not predicted would arise. If we had such situations or participant

groups, we would have discussed these.

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 which 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 method alongside the Chi2 P value. The I2 provides an estimate

of the percentage of inconsistency thought to be due to chance

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

pends on i. magnitude and direction of effects and ii. strength

of evidence for heterogeneity (e.g. P value from Chi2 test, or a

confidence interval for I2). An I2 estimate greater than or equal to

around 50% accompanied by a statistically significant Chi2 statis-

tic was interpreted as evidence of substantial levels of heterogene-

ity (Deeks 2011). When substantial levels of heterogeneity were

found in the primary outcome, we explored reasons for hetero-

geneity (Subgroup analysis and investigation of heterogeneity).

Assessment of reporting biases

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 Handbook (Sterne 2011).

We are aware that funnel plots may be useful in investigating

reporting biases, but are of limited power to detect small-study

effects. We proposed to not use funnel plots for outcomes where

there were 10 or fewer studies, or where all studies were of similar

size so we did not produce a funnel plot as all outcomes were

measured in fewer than 10 studies. In future versions of this review,

if funnel plots are possible, we will seek statistical advice in their

interpretation.

Data synthesis

We understand that there is no closed argument for preference for

use of fixed-effect or random-effects models. The random-effects

method incorporates an assumption that the different studies are

estimating different, yet related, intervention effects. This often

seems to be true to us and the random-effects model takes into

account differences between studies even if there is no statistically

significant heterogeneity. There is, however, a disadvantage to the

random-effects model: it puts added weight onto small studies,

which often are the most biased ones. Depending on the direction

of effect, these studies can either inflate or deflate the effect size.

We chose the fixed-effect model for all analyses.

Subgroup analysis and investigation of heterogeneity

1. Subgroup analyses - only primary outcomes

1.1 Clinical state, stage or problem

We proposed to undertake this review and provide an overview

of the effects of different chlorpromazine doses for people with

schizophrenia in general. In addition, we also proposed to report,

if possible, data on subgroups of people in the same clinical state,

stage and with similar problems. Such data were not available.

2. Investigation of heterogeneity

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

tigated whether data had been entered correctly. Second, if data
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were correct, we visually inspected the graph and successively re-

moved outlying studies to see if homogeneity was restored. For this

review, we decided that should this occur with data contributing

to the summary finding of no more than around 10% of the total

weighting, we would present the data. If not, then we did not pool

data and discussed 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 these for future

reviews or versions of this review. We do not anticipate undertaking

analyses relating to these.

Sensitivity analysis

1. Implication of randomisation

If trials had been described in some way so as to imply randomi-

sation, for the primary outcomes we would have included these

studies, and if there was no substantive difference when the im-

plied randomised studies were added to those with better descrip-

tion of randomisation, then we entered all data from these studies.

2. Assumptions for lost binary data

Where 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 complete data only. We undertook a

sensitivity analysis to test how prone results were to change when

we compared ’completer’ data only to the imputed data using

the above assumption. If there was a substantial difference, 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 (see also Assessment of risk of bias in included studies) re-

porting data for the meta-analysis of the primary outcome. If the

exclusion of trials at high risk of bias did not substantially alter the

direction of effect or the precision of the effect estimates, then we

included data from these trials in the analysis.

4. Imputed values

We planned to undertake a sensitivity analysis to assess the effects

of including data from trials where we used imputed values for

ICC in calculating the design effect in cluster-randomised trials.

If we noted substantial differences in the direction or precision of

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

did not pool data from the excluded trials with the other trials

contributing to the outcome, but presented them separately.

5. Fixed-effect and random-effects

We synthesised data using a random-effects model to compare

results from primary outcomes when using our preferred fixed-

effect model. Had we found substantial differences, we would have

noted this.

R E S U L T S

Description of studies

Results of the search

1. Cochrane Schizophrenia Trials Register

We carried out searches of the Cochrane Schizophrenia Trials Reg-

ister in 2008, 2014 and 2016. For full details please see Search

methods for identification of studies.

1. 2008 search

The December 2008 search identified 449 references from 169

studies. We also inspected the reference sections of selected studies

for additional trials. We identified 25 additional citations of studies

possibly relevant to this review. Out of these 449 articles 434

were easily excluded, mostly because they compared one fixed-dose

chlorpromazine with another antipsychotic drug. From the 13

remaining articles, seven were excluded, mostly for inappropriate

data presentation or insufficient data specification. Another two

were unusable due to differing classification of dosage than in our

review. We inspected references of all identified studies for further

trials. This left four studies to include.

2. 2014 search

In October 2014, 22 records were identified through database

searching and these trials were added to ’Classification pending

references’ section of the review . Five additional records were

identified through further consideration of two records. Twenty-

seven articles were assessed for eligibility. Three full-text articles

(one new study) were included in qualitative synthesis but two

references related to studies already identified for the 2009 version

of this review (see Figure 2).
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Figure 2. Study flow diagram

3. 2016 search

In December 2016, we found seven more reports. Four of these

related to the included study Prien 1968 and have been added.

Two were reports of Gibbs 1956, which unfortunately had to be

excluded. Finally, Lehmann 1983 was also excluded.

Included studies

The review includes 18 papers describing five studies. All were

described as being randomised.

1. Study length

Prien 1968 and Clark 1972 were longer than 13 weeks (medium

term). The other three studies fall into the short-term category

with a maximum length of 12 weeks (Chouinard 1976; Wode-

Helgodt 1978; Xu 2009).

2. Design

All studies were randomised controlled trials. We were not able to

include cross-over trials. For further details, please see below.

3. Participants

A total of 1132 participants are included in the five trials, 585

of whom are relevant this review. All participants had been diag-

nosed with schizophrenia, but only Xu 2009 mentioned which

tools were used for this assessment, CCMD-3 (Chinese Classifica-

tion of Mental Disorders Version 3) for this particular study. Only

one trial reports that diagnoses were confirmed by a research psy-

chiatrist (Chouinard 1976). The core symptoms of schizophrenia,

however, are fairly easy to observe and recognise. This diminishes,

but will not eliminate the risk of error because of the normal diag-

nostic heterogeneity.The included trials were performed between

1968 and 2009. Age of participants ranged from 18 to 69 years
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over all the trials with the mean age of the trials being between

30 and 44 years. Four studies reported the sex of participants (81

men, 82 women). One trial included only women (Clark 1972)

and Prien 1968 stated a distribution of approximately 50-50 (838

participants). Of the five studies, two focused specifically on peo-

ple with chronic schizophrenia (Clark 1972; Prien 1968).

4. Settings

All trials were based in hospital.

5. Interventions

Four of the five studies compared low-dose chlorpromazine (rang-

ing between 150 mg/day and 400 mg/day) with a medium dose

(always 600 mg/day, apart from Xu 2009 with doses ranging be-

tween 425 mg/day and 600 mg/day). Only Prien 1968 compared

a high dose (2 gm/day) with a low dose (300 mg/day).

Studies had also included an additional control treatment (chlor-

promazine in combination with alpha-methyldopa, Chouinard

1976), conventional treatment (Prien 1968), alternative treatment

(clozapine instead of chlorpromazine, Xu 2009), and placebo

(Clark 1972; Prien 1968).

6. Outcomes

6.1 Outcome scales

Only details of the scales that provided usable data are shown be-

low. Some data from rating scales were unusable. This was mainly

due to missing data, especially the standard deviations. In one in-

stance, there was a lack of numeric data. Reasons for exclusions of

data are given under ‘Outcomes’ in the ‘Characteristics of included

studies’ tables. Several of the scales were used to produce a binary

outcome. For example, the global scales listed below were used by

Prien 1968 to categorise people into ’severely ill’ or not and into

’improved’ or not.

6.1.1 Global state

6.1.1.1 Clinical Global Improvement - Severity of Illness - CGI-

SI (Guy 1976)

The CGI-SI is used to assess the degree of mental illness within the

clinical experience of the therapist. Scores range from one (normal,

not ill at all) to seven (extremely ill).

6.1.1.2 Global Assessment Scale - GAS (Endicott 1976)

The GAS is a scale used for scoring the severity of mental disorders

in a patient. It has a range from zero to 100, with higher scores

indicating better psychosocial adjustment. A score of above 70 is

usually considered a full remission. It is increasingly used in studies

of schizophrenia, borderline patients, depression, dysthymia and

mania.

6.1.2 Mental state

6.1.2.1 Brief Psychiatric Rating Scale BPRS (Overall 1962)

The BPRS measures positive symptoms, general psychopathology

and affective symptoms. The original scale has 16 items, but a

revised 18-item scale is commonly used. Scores can range from

zero to 126. Each item is rated on a seven-point scale varying from

‘not present’ to ‘extremely severe’, with high scores indicating more

severe symptoms. Chouinard 1976 used this scale.

6.1.2.2 Positive and Negative Syndrome Scale - PANSS (Kay

1986)

This schizophrenia scale has 30 items, each of which can be defined

on a seven-point scoring system varying from one - absent to seven

- extreme. It can be divided into three subscales for measuring the

severity of general psychopathology, positive symptoms (PANSS-

P), and negative symptoms (PANSS-N). A low score indicates

lesser severity.

6.1.3 Adverse effects

6.1.3.1 Chouinard 1976’s approach

Emergent symptoms were tabulated by a psychiatrist on special

forms at weeks zero, two, five and eight of treatment.

6.1.3.2 Clark 1972’s approach

Clark 1972 does not give a description of the methodology used

to record adverse effects.

6.1.3.3 Prien 1968’s approach

Side effects were recorded on a 40-item side effect checklist by the

research physician and the research nurse.

6.1.3.4 Wode-Helgodt 1978’s approach

Two psychiatrists used a modified version of a previously published

scale for extrapyramidal symptoms (Simpson 1970). Within this

scale each adverse effect item was rated through a seven-point scale

(range zero to three). Reported adverse effects were rated by asking

the patients if they had experienced side effects of the medication.

If a symptom was present before treatment, its score at R0 was

subtracted from the figures in later ratings.

6.1.3.5 Xu 2009’s approach

Adverse effects were reported using treatment-emergent symptom

side effect (TESS) scale (Guy 1976).

6.2 Missing outcomes

We did find some data for our primary outcomes (Types of

outcome measures) and some additional data. There were, how-

ever, very few data overall and no useful information on general
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functioning, behaviour, quality of life/satisfaction with treatment,

cognitive functioning, service use or cost of care.

Excluded studies

1. 2008 search

The original review authors excluded 165 studies at initial screen-

ing. One hundred and fifty-six of these studies were easily seen not

to be relevant, most frequently because in these chlorpromazine

was compared with another antipsychotic such as clozapine or

haloperidol. Five of the remaining nine studies had investigated the

interventions in question for people with schizophrenia (Andrews

1976; Bartko 1988; Clark 1978; Crane 1968; Janakiramaiah

1982). Clark 1961 and Schiele 1959 had used sliding doses of

chlorpromazine and not the fixed doses we were looking for. Fi-

nally, Curry 1976 was not randomised and Green 1996 included

only healthy people.

2. 2014 search

We excluded 24 studies from the review. Initially, these studies

were not clearly irrelevant and so we assessed the full text of these

articles for eligibility. Overall, many studies were rejected as chlor-

promazine was being compared with another antipsychotic or

placebo (Borison 1991; Caffey 1975; Chen 2002; Clark 1970a;

Clark 1970b) or were being compared in conjunction with a vary-

ing dose of antipsychotic/medication (Casey 1961; Joshi 1982

). Additionally, some studies were rejected because the different

doses of chlorpromazine fell under the same category (Altman

1973; Yuan-Guang 1994), only useful if reviewing differences in

ultra-low doses of chlorpromazine. Clark 1960, Cooper 1973 and

Pigache 1993 were not randomised by dose. Clark 1967 used in-

creasing doses of chlorpromazine to make comparisons against a

placebo. Danion 1992 and Hartley 1978 only included healthy

people. Jeste 1977 and Kalyanasundaram 1981 compared dif-

ferent schedules rather than dose. Ota 1974 compared different

brands rather than dose. Sukegawa 2008, Sukegawa 2012 and

Sukegawa 2014 compared dose reduction methods of multiple

antipsychotics against a control group.

3. 2016 search

In 2016, we identified Gibbs 1956. This clearly reported ran-

domised study compared outcomes for two levels of dosage (ex-

pressed in ranges), which we really could not justify including in

our medium-dose range - both fell into the lower-dose range which

we had pre-stated in our protocol. Finally, Lehmann 1983 also had

to be excluded. This was a randomised study but randomisation

had not been entirely successful and that alone may have been

reason to exclude it. However, this trial compared unspecified an-

tipsychotics given in doses at levels that were expressed in chlor-

promazine equivalents - so we are unclear if this even included the

drug chlorpromazine at all.

Risk of bias in included studies

For graphical display please see Figure 3 and Figure 4. Please also

see the tables of Characteristics of included studies.
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Figure 3. Methodological quality summary: review authors’ judgements about each methodological quality

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

percentages across all included studies.

Allocation

All studies were randomised, but the description of allocation was

poor in all but Wode-Helgodt 1978, where the trialists seemed to

have given considerable consideration to the process. Although the

method used was referenced (Armitage 1971), the technique used

was ’restricted’. Hence this method was poor and could have easily

introduced selection bias with an overestimation of positive ef-

fect (Jüni 2001). Therefore, all studies, apart from Wode-Helgodt

1978, were labelled as having an ’unclear risk’ with regards to se-

lection bias. Furthermore, none of the studies mentioned alloca-

tion concealment.

Blinding

We rated Chouinard 1976, Clark 1972, Prien 1968 and Wode-

Helgodt 1978 low risk for this domain as they were stated to be

double-blinded and briefly described the methods used. However,

none of the studies tested the success of this blinding. Xu 2009

presents an unclear risk as blinding was not mentioned or de-

scribed.

Incomplete outcome data

Overall, the number, treatment group and reasons for people who

left the studies early was reported adequately. Prien 1968 did not

describe the losses in the text but provided a table of percentage

losses and reasons, which could be converted to absolute numbers.

However, Chouinard 1976 failed to report from what treatment

group the person who left the study was from. Clark 1972 provided

the number of people as well as their individual reasons for leaving

the study early, without revealing which treatment group they

belonged to. In both studies the missing information could not be

calculated from any tables of results.

Selective reporting

Overall, data reporting was poor. All but two studies (Chouinard

1976 and Xu 2009) had a high risk of reporting bias. We were

unable to use a lot of data from the five included trials. Continuous

data and data about general state were especially problematic. Very

often the reason for exclusion was a lack of reporting standard

deviations with no additional numerical data from which estimates

could be generated. Another common reason for exclusion was

the failure to provide any numerical information about specific

outcomes at all. For example, Clark 1972 reported people’s reasons

for leaving the study but provided no information about their

distribution among the treatment groups. Wode-Helgodt 1978

presented many findings in graphs, but it was only possible in one

graph to extract data. We had to give Prien 1968 a rating of high

risk - there were no variances for several continuous outcomes,

several outcomes not reported at all, and only data of patients

evaluated by same rater at pre-treatment and termination were
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reported in general state.

Other potential sources of bias

Only Clark 1972 stated that they had gained the drugs from Smith,

Kline and French Laboratories. This is a form of support, but we

are unclear if the company had any more influence on the study -

and marked the level of bias as ’unclear’. Other potential sources

of bias were not found.

Effects of interventions

See: Summary of findings for the main comparison

CHLORPROMAZINE LOW DOSE (≤ 400 mg/day) compared

to MEDIUM DOSE (401 mg/day to 800 mg/day) for people with

schizophrenia; Summary of findings 2 CHLORPROMAZINE

LOW DOSE (≤ 400 mg/day) compared to HIGH DOSE (> 800

mg/day - all medium term) for people with schizophrenia

COMPARISON 1: CHLORPROMAZINE LOW DOSE

( ≤ 400 mg/day) versus MEDIUM DOSE (401 mg/day

to 800 mg/day)

1.1 Global state: Not improved - short term

We identified one relevant trial (n = 60, Xu 2009) and there was

no evidence of a clear difference between chlorpromazine low dose

(≤ 400 mg/day) and medium dose (401 mg/day to 800 mg/day,

risk ratio (RR) 0.83, 95% confidence interval (CI) 0.28 to 2.44,

Analysis 1.1).

1.2 Global state: Requiring additional medication (sedation

with chloral hydrate or a barbiturate > five times) - medium

term

We identified one relevant trial (n = 50, Clark 1972) and there

was no evidence of a clear difference between chlorpromazine low

dose (≤ 400 mg/day) and medium dose (401 mg/day to 800 mg/

day, RR 3.09, 95% CI 0.40 to 23.64, Analysis 1.2).

1.3 Leaving the study early

This outcome was reported by Chouinard 1976 and Wode-

Helgodt 1978 with extractable data. Wode-Helgodt 1978 reported

this more fully and we were able to divide this outcome into sub-

groups.

1.3.1 Any reason

In this subgroup we found two relevant trials (n = 70). There was

no significant difference between chlorpromazine low dose (≤ 400

mg/day) and medium dose (401 mg/day to 800 mg/day, RR 1.06,

95% CI 0.32 to 3.55, Analysis 1.3).

1.3.2 Adverse effects

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978) reporting no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, RR 0.23, 95% CI 0.02 to 2.32, Analysis

1.3).

1.3.3 Inefficacy of treatment

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 4.24, 95% CI 0.24

to 74.01, Analysis 1.3).

1.3.4 Other reason

In this subgroup we found two relevant trials (n = 70). There was

no significant difference between chlorpromazine low dose (≤ 400

mg/day) and medium dose (401 mg/day to 800 mg/day, RR 0.91,

95% CI 0.09 to 9.27, Analysis 1.3).

1.4 Mental state: 1a. Average endpoint score (BPRS total,

high = poor)

The BPRS score was not expressed as a total so we have presented

this outcome in subgroups. One trial with a total of 22 relevant

participants reported this outcome.

1.4.1 Anxious depression

Within this subgroup we identified one relevant trial (n = 22,

Chouinard 1976) reporting no evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, mean difference (MD) -0.60,

95% CI -1.35 to 0.15, Analysis 1.4).

1.4.2 Thinking disturbance

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, MD, 2.60 95% CI -0.24 to 5.44, Analysis

1.4).

21Chlorpromazine dose for people with schizophrenia (Review)

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



1.4.3 Withdrawal retardation

Within this subgroup we identified one relevant trial (n = 22,

Chouinard 1976) reporting evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, MD -2.00, 95% CI -3.76 to -

0.24, Analysis 1.4).

1.5 Mental state: 1b. Average endpoint score (PANSS total

and subscores, high = poor)

One study with 60 participants relevant to the review recorded

PANSS total score as well as subscores.

1.5.1 Negative

In this subgroup we identified one relevant trial (n = 60, Xu 2009).

This single study found no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, MD -0.17, 95% CI -2.34 to 2.00, Analysis

1.5).

1.5.2 Positive

In this subgroup we identified one relevant trial (n = 60, Xu 2009).

This single study found no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, MD -0.24, 95% CI -1.98 to 1.50, Analysis

1.5).

1.5.3 Total

In this subgroup we identified one relevant trial (n = 60, Xu 2009)

reporting no evidence of a clear difference between chlorpromazine

low dose (≤ 400 mg/day) and medium dose (401mg/day to 800

mg/day, MD 0.36, 95% CI -5.39 to 6.11, Analysis 1.5).

1.6 Adverse effects: 1. Central nervous system -

extrapyramidal symptoms

Chouinard 1976 and Wode-Helgodt 1978 reported specific ex-

trapyramidal symptoms in the short term while Clark 1972 re-

ported unspecific extrapyramidal symptoms in the medium term.

1.6.1 Akathisia - short term

In this subgroup we found two relevant trials (n = 70). There was

no significant difference between chlorpromazine low dose (≤ 400

mg/day) and medium dose (401 mg/day to 800 mg/day, RR 1.37,

95% CI 0.28 to 6.68, Analysis 1.6).

1.6.2 Akinesia - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.50, 95% CI 0.05 to 4.75,

Analysis 1.6).

1.6.3 Dystonia - short term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

0.24, 95% CI 0.05 to 1.29, Analysis 1.6).

1.6.4 Gait disturbance - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 0.36, 95% CI 0.11

to 1.17, Analysis 1.6).

1.6.5 Muscle tension - short term

In this subgroup we identified one relevant trial (n = 48,

Wode-Helgodt 1978). This single study found evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401-800 mg/day, RR 0.15, 95% CI 0.03 to 0.67,

Analysis 1.6).

1.6.6 Rigidity - elbow - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978) reporting no evidence of a clear difference between

chlorpromazine low dose (≤400 mg/day) and medium dose (401

mg/day to 800 mg/day, RR 0.53, 95% CI 0.21 to 1.31, Analysis

1.6).

1.6.7 Rigidity - unspecified - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 1.00, 95% CI 0.07 to 14.05, Analysis 1.6).

1.6.8 Tremor - short term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

0.44, 95% CI 0.17 to 1.10, Analysis 1.6).
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1.6.9 Unspecified extrapyramidal symptoms - short term

In this subgroup we identified two relevant trials (n = 108) re-

porting evidence of a clear difference between chlorpromazine low

dose (≤ 400 mg/day) and medium dose (401 mg/day to 800 mg/

day, RR 0.47, 95% CI 0.30 to 0.74, Analysis 1.6).

1.6.10 Unspecified extrapyramidal symptoms - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.26, 95% CI 0.05 to 1.27,

Analysis 1.6).

1.7 Adverse effects: 2. Anticholinergic

We reported the broad range of adverse effects under subheadings

such as anticholinergic, cardiovascular, central nervous system, etc.

We found that this method of categorisation allowed the data to

be inputted clearly without losing too much detail.

Three trials with a total of 120 participants reported data of one or

more anticholinergic side effects of both short and medium term.

Some of the reported side effects were particularly specific. How-

ever, ’urinary disturbance’ and ’trouble starting urination’ were re-

ported by two separate trials but not explained. Therefore, we as-

sumed these terms to be referring to the same outcome.

1.7.1 Blurred vision - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 0.30, 95% CI 0.06

to 1.63, Analysis 1.7).

1.7.2 Constipation - short term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

1.82, 95% CI 0.42 to 7.99, Analysis 1.7).

1.7.3 Constipation - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.11, 95% CI 0.01 to 2.09,

Analysis 1.7).

1.7.4 Ejaculation disturbance - short term

In this subgroup we identified one relevant trial (n = 20, Wode-

Helgodt 1978). Of the 20 people, no one had this adverse effect

in either dosage group (Analysis 1.7).

1.7.5 Erectile disturbance - short term

In this subgroup we identified one relevant trial (n = 20, Wode-

Helgodt 1978). Of the 20 people, no one had this adverse effect

in either dosage group (Analysis 1.7).

1.7.6 Salivation - dry mouth - short term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

1.16, 95% CI 0.58 to 2.34, Analysis 1.7).

1.7.7 Salivation - too much - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 0.09, 95% CI 0.0

to 1.85, Analysis 1.7).

1.7.8 Tachycardia - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.50, 95% CI 0.05 to 4.75,

Analysis 1.7).

1.7.9 Urinary disturbance/trouble starting urination - short

term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

3.00, 95% CI 0.37 to 24.58, Analysis 1.7).

1.8 Adverse effects: 3. Cardiovascular

In total, four trials consisting of 182 participants reported data

of one or more cardiovascular adverse effects, of both short and

medium term.
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1.8.1 Electrocardiogram abnormal - short term

Within this subgroup we identified one relevant trial (n = 60, Xu

2009) reporting evidence of a clear difference between chlorpro-

mazine low dose (≤ 400 mg/day) and medium dose (401 mg/day

to 800 mg/day, RR 0.22, 95% CI 0.05 to 0.94, Analysis 1.8).

1.8.2 Orthostatic symptoms (faint, dizzy, weak) - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 2.00, 95% CI 0.21 to 18.98, Analysis 1.8).

1.8.3 Orthostatic symptoms - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.11, 95% CI 0.01 to 2.09,

Analysis 1.8).

1.8.4 Tachycardia - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.5, 95% CI 0.05 to 4.75,

Analysis 1.8).

1.8.7 Vertigo - short term

In this subgroup we identified one relevant trial (n = 50, Wode-

Helgodt 1978) reporting no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, RR 1.03, 95% CI 0.21 to 5.07, Analysis

1.8).

1.9 Adverse effects: 4. Central nervous system - other than

extrapyramidal symptoms

Four trials with a total of 180 relevant participants reported data on

central nervous system adverse effects (other than extrapyramidal)

of both short and medium term.

1.9.1 Depression - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). Of the 50 people, no one reported depression in either

dosage group (Analysis 1.9).

1.9.2 Drowsiness - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 1.00, 95% CI 0.47 to 2.14,

Analysis 1.9).

1.9.3 EEG abnormal - short term

In this subgroup we identified one relevant trial (n = 60, Xu 2009)

reporting no evidence of a clear difference between chlorpromazine

low dose (≤ 400 mg/day) and medium dose (401 mg/day to 800

mg/day, RR 0.78, 95% CI 0.33 to 1.82, Analysis 1.9).

1.9.4 Head feels heavy - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978) reporting no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, RR 0.15, 95% CI 0.02 to 1.34, Analysis

1.9).

1.9.5 Headache - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 2.35, 95% CI 0.12

to 46.22, Analysis 1.9).

1.9.6 Sedation - medium term

Within this subgroup we identified one relevant trial (n = 50, Clark

1972) reporting evidence of a clear difference between chlorpro-

mazine low dose (≤ 400 mg/day) and medium dose (401 mg/day

to 800 mg/day, RR 0.17, 95% CI 0.05 to 0.55, Analysis 1.9).

1.9.7 Somnolence - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 1.1, 95% CI 0.59

to 2.08, Analysis 1.9).

1.9.8 Vertigo - short term

In this subgroup we identified one relevant trial (n = 48, Wode-

Helgodt 1978) reporting no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, RR 0.91, 95% CI 0.19 to 4.43, Analysis

1.9).
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1.10 Adverse effects: 5. Dermatological

Clark 1972 reported dermatitis as well as an erythema rash in the

medium term while Chouinard 1976 reported data on rashes in

the short term.

1.10.1 Dermatitis - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 1.59, 95% CI 0.07 to 37.03, Analysis

1.10).

1.10.2 Rash - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 1.33, 95% CI 0.39 to 4.62,

Analysis 1.10).

1.10.3 Rash - ’photosensitivity: erythema’ - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.52, 95% CI 0.03 to 7.74,

Analysis 1.10).

1.11 Adverse effects: 6. Endocrine and metabolic

Endocrine adverse effects were described specifically. Wode-

Helgodt 1978 reported amenorrhoea and lactation in the short

term while Clark 1972 reported metrorrhagia in the medium term.

1.11.1 Amenorrhoea - short term

In this subgroup we identified one relevant trial (n = 28, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 0.47, 95% CI 0.03

to 6.74, Analysis 1.11).

1.11.2 Lactation - short term

In this subgroup we identified one relevant trial (n = 28, Wode-

Helgodt 1978). This single study found no evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

medium dose (401 mg/day to 800 mg/day, RR 0.17, 95% CI 0.01

to 3.73, Analysis 1.11).

1.11.6 Metrorrhagia - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 0.18, 95% CI 0.01 to 4.11,

Analysis 1.11).

1.12 Adverse effects: 7. Gastrointestinal

Unspecified gastrointestinal adverse effects were reported in the

short term. However, further subgroups included constipation at

short and medium term.

1.12.1 Constipation - short term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

1.82, 95% CI 0.42 to 7.99, Analysis 1.12).

1.12.3 Constipation - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 0.11, 95% CI 0.01 to 2.09, Analysis 1.12).

1.12.9 Unspecified - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 5.00, 95% CI 0.27 to 93.55,

Analysis 1.12).

1.13 Adverse effects: 8. Genitourinary

’Urinary disturbance’ and ’trouble starting urination’ were assumed

these terms to be referring to the same outcome (see above). This

outcome was also included under the ’anticholinergic adverse ef-

fects’ heading as it falls under both categories.

1.13.1 Urinary disturbance/trouble starting urination - short

term

In this subgroup we identified two relevant trials (n = 70). There

was no significant difference between chlorpromazine low dose (≤

400 mg/day) and medium dose (401 mg/day to 800 mg/day, RR

3.00, 95% CI 0.37 to 24.58, Analysis 1.13).
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1.14 Adverse effects: 9. Haematological

Clark 1972, with 50 participants, was the only trial to report data

on haematological adverse effects.

1.14.1 Agranulocytosis - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 1.59, 95% CI 0.07 to 37.03,

Analysis 1.14).

1.14.2 Anaemia - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and medium

dose (401 mg/day to 800 mg/day, RR 1.59, 95% CI 0.07 to 37.03,

Analysis 1.14).

1.15 Adverse effects: 10. Hepatological

1.15.1 Abnormal liver function - short term

In this subgroup we identified one relevant trial (n = 60, Xu 2009).

This single study found no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and medium dose (401

mg/day to 800 mg/day, RR 1.33, 95% CI 0.33 to 5.45, Analysis

1.15).

1.16 Adverse effects: 11. Others

The following subgroups were difficult to place under the distinct

categories above and so were collectively grouped under ’others’.

1.16.1 Agitation and restlessness - medium term

In this subgroup we identified one relevant trial (n = 50, Clark

1972) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 1.59, 95% CI 0.07 to 37.03, Analysis

1.16).

1.16.2 Excitement - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 1.00, 95% CI 0.07 to 14.05, Analysis

1.16).

1.16.3 Restlessness, insomnia - short term

In this subgroup we identified one relevant trial (n = 22, Chouinard

1976) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and medium dose (401 mg/

day to 800 mg/day, RR 0.75, 95% CI 0.22 to 2.6, Analysis 1.16).

COMPARISON 2: CHLORPROMAZINE LOW DOSE

(≤ 400 mg/day) versus HIGH DOSE (> 800 mg/day -

all medium term)

2.1 Global state: Not improved or severely ill

2.1.1 No clinically important improvement

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and high dose (>

800 mg/day - all medium term, RR 1.13, 95% CI 1.01 to 1.25,

Analysis 2.1).

2.1.2 Severely ill

We identified one relevant trial (n = 416, Prien 1968). This single

study found no evidence of a clear difference between chlorpro-

mazine low dose (≤ 400 mg/day) and high dose (> 800 mg/day -

all medium term, RR 1.09, 95% CI 0.96 to 1.24, Analysis 2.1).

2.1.3 Relapse

Again, we identified one relevant trial (n = 416, Prien 1968). This

study found evidence of a clear difference between chlorpromazine

low dose (≤ 400 mg/day) and high dose (> 800 mg/day - all

medium term, RR 2.25, 95% CI 1.17 to 4.32, Analysis 2.1).

2.2 Leaving the study early

Prien 1968 provided detail as to whether the participants left the

study due to ’adverse effects’, ’death’ or ’deterioration of behaviour’.

2.2.1 Any reason

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and high dose (>

800 mg/day - all medium term, RR 0.6,0 95% CI 0.40 to 0.89,

Analysis 2.2).
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2.2.2 Adverse effects

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.10, 95% CI 0.03 to 0.26, Analysis

2.2).

2.2.3 Death

In this subgroup we identified one relevant trial (n = 416, Prien

1968) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.33, 95% CI 0.01 to 8.14, Analysis

2.2).

2.2.4 Deterioration of behaviour

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and high dose (>

800 mg/day - all medium term, RR 2.70, 95% CI 1.34 to 5.44,

Analysis 2.2).

2.3 Adverse effects: 1. Central nervous system -

extrapyramidal symptoms

2.3.1 Akathisia

In this subgroup we identified one relevant trial (n = 416, Prien

1968) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 1.00, (95% CI 0.55 to 1.83, Analysis

2.3).

2.3.2 Dystonia

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.11, 95% CI 0.02 to 0.45, Analysis

2.3).

2.3.3 Parkinsonian reaction

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.52, 95% CI 0.30 to 0.90, Analysis

2.3).

2.3.4 Required antiparkinsonian medication

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and high dose (>

800 mg/day - all medium term, RR 0.39, 95% CI 0.26 to 0.59,

Analysis 2.3).

2.3.5 Unspecified

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.43, 95% CI 0.32 to 0.59, Analysis

2.3).

2.4 Adverse effects: 2. Anticholinergic symptoms

We reported the broad range of adverse effects under subheadings

such as anticholinergic, cardiovascular, central nervous system, etc.

We found that this method of categorisation allowed the data to

be inputted clearly without losing too much detail.

We used subheading of adverse effects in keeping with those used

in ’Comparison 1’ above.

2.4.1 Blurred vision

In this subgroup we identified one relevant trial (n = 416, Prien

1968) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.20, 95% CI 0.01 to 4.14, Analysis

2.4).

2.4.2 Constipation

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and high dose (>

800 mg/day - all medium term, RR 0.27, 95% CI 0.09 to 0.79,

Analysis 2.4).

2.4.3 Salivation - too little (dry mouth)

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.21 95% CI 0.07, to 0.61, Analysis

2.4).
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2.4.4 Salivation - too much

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found evidence of a clear difference be-

tween chlorpromazine low dose (≤ 400 mg/day) and high dose (>

800 mg/day - all medium term, RR 0.20, 95% CI 0.04 to 0.90,

Analysis 2.4).

2.4.5 Urinary disturbance

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and high dose

(> 800 mg/day - all medium term, RR 0.50, 95% CI 0.09 to 2.70,

Analysis 2.4).

2.5 Adverse effects: 3. Central nervous system - other than

extrapyramidal symptoms

Prien 1968 provided data on specific central nervous system ad-

verse effects (n = 416).

2.5.1 Drowsiness

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.39, 95% CI 0.27 to 0.57, Analysis

2.5).

2.5.2 Seizures

The single study found evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and high dose (> 800

mg/day - all medium term, RR 0.17 95% CI 0.04 to 0.74, Analysis

2.5).

2.6 Adverse effects: 4. Cardiovascular

Prien 1968 provided data on specific cardiovascular adverse effects

(n = 416). These were kept under separate subgroup headings

under ’cardiovascular’ in order to not lose detail.

2.6.1 Dizziness, faintness

The single study found evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and high dose (> 800

mg/day - all medium term, RR 0.30, 95% CI 0.16 to 0.56, Analysis

2.6).

2.6.2 Peripheral oedema

Prien 1968 reported no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and high dose (> 800

mg/day - all medium term, RR 0.33, 95% CI 0.07 to 1.63, Analysis

2.6).

2.6.3 Syncope

This single study found no evidence of a clear difference between

chlorpromazine low dose (≤ 400 mg/day) and high dose (> 800

mg/day - all medium term, RR 0.50, 95% CI 0.09 to 2.70, Analysis

2.6).

2.7 Adverse effects: 5. Dermatological

2.7.1 Photosensitivity

Within this subgroup we identified one relevant trial (n = 416,

Prien 1968) reporting evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.09, 95% CI 0.03 to 0.24, Analysis

2.7).

2.7.2 Rashes, itching

We found one relevant trial (n = 416, Prien 1968) reporting evi-

dence of a clear difference between chlorpromazine low dose (≤

400 mg/day) and high dose (> 800 mg/day - all medium term,

RR 0.13, 95% CI 0.03 to 0.58, Analysis 2.7).

2.8 Adverse effects: 6. Gastrointestinal

Prien 1968 provided data on specific gastrointestinal adverse ef-

fects. These were kept under separate subgroup headings under

’gastrointestinal’ to avoid losing detail.

2.8.1 Constipation

There is one relevant trial (n = 416, Prien 1968). This single study

found evidence of a clear difference between chlorpromazine low

dose (≤ 400 mg/day) and high dose (> 800 mg/day - all medium

term, RR 0.27, 95% CI 0.09 to 0.79, Analysis 2.8).

2.8.2 Diarrhoea

In this subgroup we identified one relevant trial (n = 416, Prien

1968) reporting no evidence of a clear difference between chlor-

promazine low dose (≤ 400 mg/day) and high dose (> 800 mg/

day - all medium term, RR 0.50, 95% CI 0.09 to 2.70, Analysis

2.8).
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2.8.3 Nausea, vomiting

We found one relevant trial (n = 416, Prien 1968). This single study

found no evidence of a clear difference between chlorpromazine

low dose (≤ 400 mg/day) and high dose (> 800 mg/day - all

medium term, RR 0.67, 95% CI 0.19 to 2.33, Analysis 2.8).

2.9 Adverse effects: 7. Genitourinary

2.9.1 Urinary disturbance

We identified one relevant trial (n = 416, Prien 1968). This single

study found no evidence of a clear difference between chlorpro-

mazine low dose (≤ 400 mg/day) and high dose (> 800 mg/day -

all medium term, RR 0.50, 95% CI 0.09 to 2.70, Analysis 2.9).

2.10 Adverse effects: 8. Others

The following subgroups were difficult to place under the distinct

categories above and so were collectively grouped under ’others’.

2.10.1 Occular - any corneal and/or lens opacities

We identified one relevant trial (n = 416, Prien 1968) reporting

several occular outcomes in a paper we identified only for the 2016

update (Prien 1970). This single study found evidence of a clear

difference between chlorpromazine low dose (≤ 400 mg/day) and

high dose (> 800 mg/day - all medium term, RR 0.35, 95% CI

0.23 to 0.52, Analysis 2.10). From detailed data within Prien 1970

it seems that high dose disproportionally causes corneal difficulties

(RR corneal changes 0.07, 95% CI 0.02 to 0.30).

2.10.2 Nasal congestion

In this subgroup we identified one relevant trial (n = 416, Prien

1968). This single study found no evidence of a clear difference

between chlorpromazine low dose (≤ 400 mg/day) and high dose

(> 800 mg/day - all medium term, RR 1.00, 95% CI 0.14 to 7.03,

Analysis 2.10).

3. Sensitivity analysis

Data for only one of the primary outcomes are available. There are

data on extrapyramidal side effects but these are not in the long

term. So sensitivity analyses can only be carried out for the first

primary outcome of global state: no clinically important improve-

ment in global state at medium term.

All trials were randomised. We were therefore unable to undertake

a sensitivity analysis on ’implication of randomisation’. Trials were

not of the highest methodological quality (Figure 3), but we judged

none to be of high risk of bias in enough domains to undertake

any meaningful sensitivity analysis.

With regards to assumptions for lost binary data, in this case peo-

ple lost to follow-up, these made very little difference. The anal-

ysis with assumptions made (Analysis 2.1) and the analysis with

complete data only are extremely similar.

Data on the primary outcome were from a single trial and so using

a random-effects model made no difference whatsoever.
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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]

CHLORPROM AZINE LOW DOSE (≤ 400 mg/ day) compared to HIGH DOSE (> 800 mg/ day- all medium term) for people with schizophrenia

Patient or population: pat ients with people with schizophrenia

Settings:

Intervention: CHLORPROMAZINE LOW DOSE (≤ 400 mg/ day)

Comparison: HIGH DOSE (> 800 mg/ day - all medium term)

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

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comment

Assumed risk Corresponding risk

HIGH DOSE (>800 mg/

day- all medium term)

CHLORPROM AZINE

LOW DOSE (≤ 400 mg/

day)

Global state: no clin-

ically important im-

provement - medium

term

Low1 RR 1.13

(1.01 to 1.25)

416

(1 study)

⊕⊕⊕©

moderate1

300 per 1000 339 per 1000

(303 to 375)

M oderate1

700 per 1000 791 per 1000

(707 to 875)

High1

900 per 1000 1000 per 1000

(909 to 1000)

Global state: requiring

additional medication

(sedation with chloral

hydrate or a barbiturate

> 5 times)

See comment See comment Not est imable 0

(0)

See comment No data available
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M ental state: no clini-

cally important change

in mental state

See comment See comment Not est imable 0

(0)

See comment No data available

Leaving the study early

- any reason

Low1 RR 0.60

(0.40 to 0.89)

416

(1 study)

⊕⊕⊕©

moderate1

100 per 1000 60 per 1000

(40 to 89)

M oderate1

250 per 1000 150 per 1000

(100 to 222)

High1

500 per 1000 300 per 1000

(200 to 445)

Behaviour: deteriora-

tion of behaviour (cat-

egorised as reason to

leave early)

Low RR 2.70

(1.34 to 5.44)

416

(1 study)

⊕⊕©©

low 1,2

20 per 1000 54 per 1000

(27 to 109)

M oderate

50 per 1000 135 per 1000

(67 to 272)

High

100 per 1000 270 per 1000

(134 to 544)

Adverse effects: un-

specified extrapyrami-

dal symptoms

Low RR 0.43

(0.32 to 0.59)

416

(1 study)

⊕⊕⊕©

moderate1
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200 per 1000 86 per 1000

(64 to 118)

M oderate

500 per 1000 215 per 1000

(160 to 295)

High

700 per 1000 301 per 1000

(224 to 413)

Adverse event: death Low RR 0.33

(0.01 to 8.14)

416

(1 study)

⊕⊕⊕©

moderate1

0 per 1000 0 per 1000

(0 to 0)

M oderate

5 per 1000 2 per 1000

(0 to 41)

High

50 per 1000 17 per 1000

(0 to 407)

* 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% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: Conf idence interval; RR: Risk rat io;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.3
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1 Risk of bias: rated serious: downgraded by 1 - randomisat ion not described well, no mention of allocat ion concealment,

concern regarding select ive report ing.
2Indirectness: rated serious: downgraded by 1 - unclear if clinically important change in behaviour, rated within trial as leaving

the study early outcome.
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D I S C U S S I O N

We only have data on low dose (≤ 400 mg/day) versus medium

dose (401 mg/day to 800 mg/day) and low dose versus high dose

(> 800 mg/day). Despite over 60 years of use, we do not have any

long-term data at all and most data relate to less than 12 weeks

duration.

Summary of main results

1. COMPARISON 1. CHLORPROMAZINE LOW

DOSE (≤ 400 mg/day) versus CHLORPROMAZINE

MEDIUM DOSE (> 800 mg/day)

Key findings are presented in the Summary of findings for the

main comparison for this comparison.

1.1 Global state: not improved - short term

We had pre-stated, before seeing data, that this would be a key

outcome. However, only one small (n = 60) study reported data

and only for the short term. These equivocal data are not convinc-

ing of a clear benefit of one dosing regimen over another and we

graded these as being at ‘moderate’ risk of bias (moderate = “Fur-

ther research is likely to have an important impact on our confi-

dence in the estimate of effect and may change the estimate.”).

1.2 Global state: requiring additional medication (sedation

with chloral hydrate or a barbiturate > five times)

Only one small (n = 50) study reported data but for the medium

term. There was no clear evidence that one dosing regimen was

disadvantaged over another with regards to requiring additional

medication. We graded these data as being of ‘low’ quality (low

= “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.”)

1.3 Mental state: average endpoint score (PANSS total, high

= poor)

Only one small (n = 60) study reported data and only for the

short term. These questionable data provide no clear evidence of

one dosing regimen providing a clear benefit over another and we

graded these as being of ‘very low’ quality (very low = “We are very

uncertain about the estimate.”).

1.4 Leaving the study early - any reason

Two (n = 70) studies reported the data in the short term. These

data provided no clear evidence of members of one dosage group

being more likely to leave the study early over the other dosage

group. Effectively, roughly equal numbers left each group. We

graded these data as being of ‘moderate’ quality. Very few people

left these studies relative to trials completed today. There may be

important design methods to be learned from or perhaps the lack

of people who left early may have been due to past attitudes with

ethical implications.

1.5 Behaviour: agitation and restlessness - medium term

(categorised as adverse event)

Only one (n = 50) small study reported these data in the medium

term. These equivocal data are not convincing of a clear benefit

of one dosing regimen over another and we graded these as being

of ’ ’very low’ quality.

1.6 Adverse effects: extrapyramidal symptoms (unspecified

extrapyramidal symptoms - short term)

Two (n = 108) studies reported these data in the short term. We

graded these data as being of ‘moderate’ quality.

2. COMPARISON 2. CHLORPROMAZINE LOW

DOSE (≤ 400 mg/day) versus CHLORPROMAZINE

HIGH DOSE (> 800 mg/day)

For these results only data from Prien 1968 were available, a study

with 416 patients rated at medium term. We graded these data

as ‘moderate’ in quality (moderate = “Further research is likely to

have an important impact on our confidence in the estimate of

effect and may change the estimate.”).

2.1 Global state: not improved

A clear benefit of chlorpromazine high dose over chlorpromazine

low dose was found.

2.2 Leaving the study early - any reason

A clear difference was found between people leaving the study

early with a greater amount leaving the study early being from the

high dose group with 25% or participants leaving the high-dose

group yet only 15% leaving the low-dose group. Side effects were

accredited very often as being the reason for people in the high-dose

group leaving the study. Indeed, High doses of chlorpromazine can

be cardiotoxic (Lipka 1988). The high number of cardiovascular

side effects causing early terminations supports this. Furthermore,

one person in the high-dose group died.

2.3 Behaviour: deterioration of behaviour (categorised as

reason to leave early)

A clear difference was found with a greater deterioration in be-

haviour in the low-dose chlorpromazine group compared to the

high-dose chlorpromazine group.
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2.4 Adverse effects: extrapyramidal symptoms - unspecified

A clear difference was found with a greater risk of unspecified ex-

trapyramidal symptoms in the high-dosing regimen group com-

pared to the low-dosing regimen group.

2.5 Adverse event: death

No evidence of a clear difference between the two dosing regimens

was found.

2.6 Adverse event - occular changes

Although we did not include this outcome in our list predesignated

for use in the ’Summary of findings’ table - perhaps we should

have. This is important and this review provides evidence that the

higher doses of chlorpromazine, in the form they were given in

1967 to 1988, were toxic to vision (> 800 mg/day - all medium

term, RR 0.35, 95% CI 0.23 to 0.52). This finding, in itself may

be enough to discourage the use of chlorpromazine at high doses.

3. Missing outcomes

Overall, we were able to report on very little data on one of the

most highly used antipsychotic drugs. The review authors of the

previous version of this review stated that they hoped that better

data would be reported on chlorpromazine dose within 50 years.

However, this review has found only one entire study to add to

the included studies (Xu 2009), but similarly to the other studies,

there were no data on general functioning, behaviour, quality of

life/satisfaction with treatment, cognitive functioning, service use

or cost of care.

Overall completeness and applicability of
evidence

1. Completeness

Considering that chlorpromazine trials have been published since

1968, it is surprising that we were only able to identify five studies

that were usable for our review. Three of these were short term

(up to 12 weeks) while two were medium term (13 to 26 weeks).

The trials were relatively short as severe adverse effects such as

agranulocytosis, aggravation of depression or even death may occur

at a later stage and so may be missed entirely or under-reported.

Indeed, only one death was reported overall and this was in one

of the longer trials (Prien 1968). Furthermore, more time may

be necessary to improve symptoms causing impairments in social

interaction. This aspect of schizophrenia is likely to be of great

importance and concern for those with the disorder. Although

rather limited data were provided on patient behaviour, there was

no reporting of consequences for patients such as social or life

skills.

The outcomes reported focused largely on symptoms of adverse

effects. However, data on extrapyramidal symptoms (specifically

pseudoparkinsonism, tardive dyskinesia and neuroleptic malig-

nant syndrome) were uncommon or indirect. Cost of care was not

mentioned in any of the studies. These topic areas should be given

more attention in future studies.

2. Applicability

Four of these studies were completed in Western countries20 years

ago. Xu 2009 was a more recent study completed in China. These

reviews are intended for the world, not just westernised civilisa-

tions. Therefore, the study completed in China may be in fact

more applicable as China houses about one fifth of the world’s

population.

All usable studies were hospital-based. Though the setting has no

influence on our primary outcomes, some of the secondary out-

comes, such as general functioning, can not be assessed correctly

under these circumstances.

Quality of the evidence

The quality of evidence was not very high (Figure 3). Although

each study stated to be randomised, the random sequence gen-

eration was not described satisfactorily as no unequivocal details

were reported. Wode-Helgodt 1978 refers to Armitage 1971, in

which their method of restricted randomisation is outlined. Fur-

thermore, allocation concealment was not mentioned in any of the

studies. This is particularly surprising and perhaps concerning of

Xu 2009 considering how recent the study is. What is more, only

Chouinard 1976 and Xu 2009 appeared to be free from selection

bias. Nevertheless, all studies except Xu 2009 were blinded cor-

rectly with a brief description. Numerous studies were not reported

completely (usually missing SD values), or failed to report all the

outcomes measured. Although in Chouinard 1976, it is not clear

to which treatment group the person who dropped out belonged,

we are informed of the last observation carried forward (LOCF)

method being employed for the statistical analysis. Clark 1972

did not report to which treatment group people who dropped out

belonged, and we were not informed of their approach to analysis

for those who dropped out. Furthermore, Prien 1968 does not

make clear to the reader how the person who died is accounted

for. Clark 1972 may be biased due to their support from Smith,

Kline and French Laboratories. The other studies appeared to be

free from other biases.

To conclude, it is likely that there should be an over-estimation

of the positive effect of the experimental intervention due to the

degree of bias in the included studies (Jüni 2001). Although Clark

1972 was industry-sponsored, it is not an innovative treatment

being tested experimentally but an older treatment being tested
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for optimum dosage. This may offset the over-estimates expected

otherwise.

Regarding heterogeneity, few outcomes have more than one study

and for those that do, there is no suggestion of heterogeneity from

visual inspection or the I2 statistic.

Potential biases in the review process

We may have introduced a potential bias in this update by reading

the original review before updating it (Liu 2009).

A potential bias may have been introduced when we did not adhere

to the Methods in one instance (see Differences between protocol

and review).

Cooper 1973 and Curry 1976 were not randomised and so had to

be excluded outright. Andrews 1976; Bartko 1988; Clark 1978;

Crane 1968; Janakiramaiah 1982 reported data in a way that made

them unusable. Furthermore, Crane 1968 made no data available

before the cross-over and so was unusable.

Xu 2009 was the only study for which we could report all the out-

comes. In the remaining included studies only a proportion of the

outcomes were reported in a usable way. It is possible that the tri-

alists reported outcomes clearly only if they regarded them as im-

portant, prohibiting inclusion of potentially meaningful findings.

Nonetheless, the studies do not present findings that we would

regard with high suspicion of obvious bias.

Agreements and disagreements with other
studies or reviews

We updated the review and checked the information in the previ-

ous version of the review. Overall, the updated review is in agree-

ment with the original review (Liu 2009).

We know of no past reviews on this particular area before the

original review. The dose analyses of the past have tended to add

together several comparisons rather than keeping the data on one

compound separate (Davis 1974). We do appreciate how this per-

spective can also be useful, but it was not the focus of this review.

With new and innovative antipsychotics surfacing, it is unlikely

that there would be a renewed commercial interest in chlorpro-

mazine. There is not a potential to make a lot of money from

chlorpromazine and so it is unlikely that the pharmaceutical in-

dustry would encourage further trials. The current and previous

review has brought to light the lack of good quality and relevant

trials surrounding dosage of one of the most widely used drugs for

psychotic disorders. Indeed, only one relevant trial could be in-

cluded since the previous review (Xu 2009). All things considered,

we think that a review focusing on chlorpromazine dose remains

justified.

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

Chlorpromazine demonstrated to have different effects when used

in varying doses. When low dose and medium dose are compared

in practice, the latter possesses few advantages. There will be less

withdrawal retardation in the short term for those taking a medium

dose of chlorpromazine. However, there are short-term symptoms

of muscle tension, unspecified extrapyramidal symptoms and ab-

normal electrocardiogram and in the medium term, and sedation

is more likely when taking chlorpromazine at a medium dose.

However, the four studies investigating low dose and medium dose

are relatively small. For this reason we can not be certain of the

reliability of these results. Data on the outcomes were mostly from

single studies and as they were quite small, they do not have great

statistical power overall.

There is a clinically important improvement when high-dose

chlorpromazine is given in comparison to low-dose chlorpro-

mazine. However, there were numerous adverse effects more likely

to occur when taking a high dose of chlorpromazine. Patients in

the high-dose group were more likely to have deterioration of

behaviour, constipation, dry mouth, excess salivation, extrapyra-

midal symptoms (dystonia, parkinsonian reaction), drowsiness,

seizures, dizziness and faintness, rashes and itching, photosensi-

tivity and corneal/lens opacities. Furthermore, it must be said that

one patient in the high-dose group died after a grand mal seizure

even though death was not statistically significant. Being a large

study of 208 participants per treatment group, Prien 1968 pro-

vides the second comparison with far more statistical power.

2. For clinicians

The rarity of studies being done to investigate the optimal dosage

of chlorpromazine is particularly disquieting. Most trials per-

formed date from 20 years ago with the exception of Xu 2009.

There were more clinical improvements for those in the medium-

dose group compared to the low-dose group and indeed in the

high-dose group compared to the low-dose group. However, as ex-

pected, the rate of adverse effects increased when given a medium

or high dose when compared to low dose. Indeed, one patient in

the high-dose group died. Benefits of a high dose do not outweigh

the adverse effects. There is a clinically important improvement

for 13% for those taking a high dose compared to a low dose of

chlorpromazine, but corneal opacities are a real problem for those

in the higher-dose group. What is more, there was no significant

difference found between the two groups of those ’severely ill’.

In summary, there is no evidence supporting the prescription of

high-dose chlorpromazine to a patient. While an adequate trial,

investigating medium versus high dose is currently nonexistent,

we believe the use of medium-dose chlorpromazine to be prefer-

able.
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3. For managers/policy makers

We found no data for economic outcomes.

Implications for research

1. General

Chlropromazine is one of the most widely used drugs to treat psy-

chosis. Despite being one of the older antipsychotics, there is a

very limited number of studies of limiting quality investigating

optimal dose. Four usable studies were performed over 20 years

ago, while one was performed more recently (Xu 2009). The older

studies could perhaps be forgiven for unusable and missing data

due to differences in the past of reporting skills. Even though all

data were usable in Xu 2009, there was poor reporting of randomi-

sation, allocation concealment and blinding not in keeping with

better reporting of today (CONSORT 2009).

2. Specific

2.1 Reviews

Further research using existing data is justified. Perhaps it may be

possible in the next update of this review to include a comparison

of flexible doses of chlorpromazine from which we may be able

to learn more. Another possibility for the next update is to incor-

porate an investigation into ultra-low doses of chlorpromazine in

the low-dose group.

It may be possible to further investigate the dose effect using meta-

regression techniques with data such as those presented in the

chlorpromazine versus placebo review (Adams 2014).

Excluded trials posed important questions that could be of rel-

evance to other reviews. We suggest the titles for these reviews

(Table 1) and already existing Cochrane reviews that these studies

may fit into.

2.2 Trials

Trials were all hospital-based and mostly compared low and

medium dose, mostly over the short term.

Should the investigations using past data prove fruitless, we think,

and are rather surprised to think, that chlorpromazine dose com-

parison trials may still be justified. We realise that designing and

conducting such trials takes more investment of thought and care

than the simple production of a table in a review, but we have

given great consideration to the past work. We therefore suggest

guidance for the design of a future study in Table 2. Such a study

may be possible in situations where chlorpromazine was a first-

line drug and in short supply.
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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]

Chouinard 1976

Methods Allocation: randomised - block randomised into 11 groups.

Blindness: double-blind.

Duration: 8 weeks (after 2 weeks of stabilisation).

Participants Diagnosis: schizophrenia.

N = 55.

Age: 20-57 (mean 38.5).

Sex: 30 males, 25 females.

History: a primary hospital diagnosis of schizophrenia confirmed by the research psy-

chiatrist; presence of two or more of the following symptoms or behaviours: thought

or speech disturbances, catatonic motor behaviour, paranoid ideation, hallucinations,

delusional thinking other than paranoid, blunted or inappropriate affect and disturbance

of social behaviour and interpersonal relations.

Excluded: patients with physical illness, childhood schizophrenia, chronic or acute brain

syndrome, mental deficiency (IQ below 70), alcoholism, epilepsy or drug addiction

Interventions 1. Chlorpromazine: dose 600 mg/day. N = 11*.

2. Chlorpromazine: dose 300 mg/day. N = 11*.

3. α-methyldopa: dose 250 mg/day + Chlorpromazine: dose 300 mg/day. N = 11*.

4. α-methyldopa: dose 500 mg/day + Chlorpromazine: dose 300 mg/day. N = 11*.

5. α-methyldopa: dose 750 mg/day + Chlorpromazine: dose 300 mg/day. N = 11*

*interventions started after 2 weeks of fixed doses of 300 mg/day CPZ

Outcomes Leaving the study early.

Adverse effects.

Mental state: BPRS.

Unable to use -

Mental state: IMPS (reported numbers of patients and mean, no SD or P values)

Laboratory tests (physiological).

Blood pressure (physiological).

Pulse rate (physiological).

Notes Lost to follow-up: 1 patient lost during 5th week, assumed not treatment related. Rea-

son given: he had a habit of leaving the hospital without authorisation. Unclear which

treatment group he belonged to. Plan to assume that from one of the α-methyldopa

groups (3/5 chance of this)

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “within a block: patients were then

randomly assigned” pp119, p3

Comment: Block randomised, no further
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Chouinard 1976 (Continued)

details.

Allocation concealment (selection bias) Unclear risk Not mentioned.

Blinding (performance bias and detection

bias)

All outcomes

Low risk Quote: “double-blind conditions”, “iden-

tical-appearing tablets...administered three

times a day” pp119, p6

Comment: probably done (double, tablets

of identical appearance, same amount of

tablets and treatment scheme to all pa-

tients)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Quote: “one male patient left the hospital

without authorization during the 5th week

of treatment” pp120, p4

Comment: 1 person lost to follow-up, data

at the time of loss (5th week) reported as

end data

Selective reporting (reporting bias) Low risk All outcomes reported.

Other bias Low risk Quote: “This study was supported in

part by the Medical Research Council of

Canada and by an FCAC grant (Financial

Consumer Agency of Canada, Quebec)”

pp125,p3

Clark 1972

Methods Allocation: randomised - block randomised but not specified how.

Blindness: double-blind.

Duration: 24 weeks (after 12 weeks of ’dry-out’).

Participants Diagnosis: schizophrenia.

N = 71.*

Age: 23-69 (mean 43.7).

Sex: women.

History: chronic schizophrenia.

Excluded: bad physical health with complicating organic illness or known brain damage

Interventions 1. Chlorpromazine: dose 150 mg/day**. N = 16.

2. Chlorpromazine: dose 300 mg/day**. N = 15.

3. Chlorpromazine: dose 600 mg/day**. N = 17.

4. Placebo. N = 17.

Outcomes Adverse effects.

Unable to use -

Leaving the study early (6 people lost to follow-up - 1 rash and anaemia, 1 granulocytosis,

2 left the hospital, 2 requisite surgery - unclear from which group)
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Clark 1972 (Continued)

Mental state: IMPS, BPRS (N and mean, no SD).

Global state: CGI-SI, OBRS, CGI-I (N and mean, no SD).

Blood pressure, body temperature, pulse, EEG, serum cholesterol (physiological)

Body weight (N and mean, no SD).

Service use: duration of hospitalisation (N and mean, no SD)

Notes * Initially 71 people randomised but people lost to follow-up and unclear from which

group, - so outcomes reported on only those who completed

** Initial low doses increased over 10 days to final fixed dose level

Lost to follow-up:

The number of participants requiring additional sedation with chloral hydrate or a

barbiturate on more than 5 occasions during the 24 weeks of treatment were 5 in the PL

group, 4 in the CPZ-150 group, 2 in the CPZ-300 group and 1 in the CPZ-600 group

Study #4 of 6 separate studies reported in paper.

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “each treatment group was first sub-

divided by age at the time of beginning the

study” pp479, p6

Comment: Block randomisation, no de-

tails.

Allocation concealment (selection bias) Unclear risk Not mentioned.

Blinding (performance bias and detection

bias)

All outcomes

Low risk Quote: “double-blind study” pp479, p5;

“all patients received the same volume of

medication (10 mL twice daily) but in dif-

ferent concentration” pp262, p1

Comment: probably done.

Incomplete outcome data (attrition bias)

All outcomes

High risk Quote: no quote.

Comment: 8% loss to follow-up ignored in

analyses.

Selective reporting (reporting bias) High risk Quote: “one subject dropped out because

of rash and anaemia, one because of agran-

ulocytosis, two because of elopement from

the hospital and two because of requisite

surgery” pp263, p2

Comment: clinical outcomes reported by

group of allocation, leaving the study not

reported by group of allocation

Other bias Unclear risk Quote: “The authors are grateful to Mr.

Robert C. Zwahlen of Smith, Kline and

French Laboratories for generous supplies
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Clark 1972 (Continued)

of medication for this study” pp269, p5

Comment: we are unclear if this support

went beyond supply of medication

Prien 1968

Methods Allocation: randomised.

Blindness: double-blind.

Duration: 24 weeks.

Participants Diagnosis: schizophrenia.

N = 838.

Age:19-55 (mean 41.6).

Sex: about 50% males, 50% females.

History: chronic schizophrenia.

Excluded: organic brain disease (including lobotomy), mental deficiency (IQ < 70),

medical conditions constraining use of high doses

Interventions 1. Chlorpromazine: dose 300 mg/day. N = 208.

2. Chlorpromazine: dose 2000 mg/day. N = 208*.

3. Conventional treatment (doctor’s choice). N = 210.

4. Placebo. N = 212.

* In gradual increasing doses, reaching the maximal doses after 45 days

Outcomes Global state: GIS, GSIS, GAS, relapse.

Adverse effects.

Leaving the study early.

Unable to use -

Global state: relapse (only data of placebo group reported), failure of therapy (not spec-

ified for the entire group of low dose CPZ).

Service outcomes: DRI (no data specified).

Mental state: IMPS (no data specified).

Behaviour: NOSIE (no data specified).

Ocular changes (lens change, corneal change, skin changes, photosensitivity, visual acu-

ity)

Notes

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “randomly assigned to four treat-

ment groups” pp483, p5

Comment: no details provided.

Allocation concealment (selection bias) Unclear risk Not mentioned.
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Prien 1968 (Continued)

Blinding (performance bias and detection

bias)

All outcomes

Low risk Quote: “The low dose and placebo group

also received liquid concentrate, on a dou-

ble-blind basis” pp483, p6

Comment: identical liquid administration.

Blinding probably done

Incomplete outcome data (attrition bias)

All outcomes

Low risk Lost to follow-up: 51 of high dose group

(41 disabling adverse effects, 10 other), 31

of low-dose group (4 disabling adverse ef-

fects, 27 other)

Selective reporting (reporting bias) High risk No SD for several outcomes, several out-

comes not reported (see above).

Only data of patients evaluated by same

rater at pretreatment and termination re-

ported in general state, CGI-SI (aka GSIS)

- reviewers equally divided remaining pa-

tients over low- and high-dose groups, as-

suming similar rates of adverse effects for

those who did have data recorded (see

Methods, Missing data)

Other bias Low risk Quote: “This investigation was supported

by Public Health Service grants...from the

National Institute of Mental Health, and

Public Health Service” pp494 ,p6

Wode-Helgodt 1978

Methods Allocation: randomised.

Blindness: double-blind.

Duration: 4 weeks (after 7 days placebo).

Participants Diagnosis: psychosis of schizophrenic type.

N = 48.

Age: 19-57 years, mean ~30 years.

Sex: 20 males, 28 females.

History: emergency ward patients. Presence of thought disorder, delusions or auditory

hallucinations.

Excluded: antipsychotic drug treatment during month preceding study, presence of com-

plicating somatic illness or organic brain disease, alcoholism or drug abuse, manic or

depressive psychosis, borderline cases, those admitted with confusional state when psy-

chotic symptoms did not persist when confusion cleared, unable to co-operate, showing

severe suicidal or aggressive impulses

Interventions 1. Chlorpromazine: dose 200 mg/day. N = 15.

2. Chlorpromazine: dose 400 mg/day. N = 18.

3. Chlorpromazine: dose 600 mg/day. N = 15.
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Wode-Helgodt 1978 (Continued)

Additional medication: Nitrazepam 5-10 mg (N = 30) for sleep, diazepam 5 mg (N =

18) for daytime sedation - not reported by group. Commented as: results not deviating

significantly from those of the remaining patients, therefore additional medication was

disregarded in final evaluation

Outcomes Leaving the study early.

Adverse effects: modified Simpson and Angus.

Unable to use -

Mental state: CPRS (presented in graphical form, unable to extract data).

General functioning: GRS (presented in graphical form, unable to extract data)

Prolactin levels in CSF (physiological).

Prolactin levels in plasma (physiological).

Total prolactin, FSH, LH, TSH and oestradiol in CSF (physiological)

Total prolactin, FSH, LH, TSH and oestradiol in plasma (physiological)

Monoamine metabolite (HVA, MOPEG and 5-HIAA) levels in CSF (physiological)

Notes One man had diabetes mellitus and was treated with insulin (64 IU daily). Commented

that the results obtained with this patient were similar to those seen in the rest of the

group

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “A research assistant not involved

in the project attempted to assign an equal

number of men and women to each dose

using the technique of restricted randomi-

sation (Armitage (1971))” pp152, p1.

Comment: Stratified randomisation at-

tempted. Armitage 1971 was referenced

with no further explanation.

Allocation concealment (selection bias) Unclear risk Not mentioned.

Blinding (performance bias and detection

bias)

All outcomes

Low risk Quote: “For drug administration the “dou-

ble-dummy technique” was used, i.e. every

patient received the same total number of

tablets containing CPZ or placebo. The ap-

pearance of the placebo tablets was identi-

cal to those containing CPZ” pp152, p1.

Comment:

double-dummy technique probably done,

same tablet numbers and shape

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote: “Four patients dropped out before

the 2-week evaluation since dose had to be

adjusted for ethical reasons. Thus a man

and a woman on 600mg showed extreme
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Wode-Helgodt 1978 (Continued)

somnolence, requiring dose reduction. In a

man on 400mg and a woman on 200mg the

doses were increased because of insufficient

effect on the severe psychosis. Another six

patients dropped out after the 2-week, but

the 4-week, evaluation. In a woman and a

man on 400mg, the dose was increased due

to insufficient antipsychotic effect. A man

on 400mg who was markedly improved

clinically was omitted because of severe ele-

vation of transaminase levels. Another man

on 200mg and a woman on 400mg were

also both quite well and insisted on being

discharged from the hospital. A woman on

600mg refused further medication” pp154,

p5

Comment: loss to follow-up described

from each group in detail

Selective reporting (reporting bias) High risk For some scales only graphs without nu-

meric data.

Other bias Low risk Quote: “This investigation was supported

by grants from the Swedish Medical Re-

search Council (No. 21X-02291, 14X-

03560), National Institutes of Health,

Bethesda, Maryland, and USA (MH

27254-01), F.Hoffmann-La Roche, Basle,

Switzerland, ‘Forenade Liv’ Mutual Group

Life Insurance Company, Stockholm,

Sweden, Svenska Lakaresallskapet: Anton

och Dorothea Bexelius Minnesfond, Bror

Gadelius Minnesfond, Karolinska Insti-

tutets Fonder, AB Leo, Sweden, and Mag-

nus Bergvalls Stiftelse” pp171, p2

Comment: publication bias unlikely.

Xu 2009

Methods Allocation: randomised (divided into large-dose group and small-dose group according

to the odd-even number)

Blindness: Not mentioned.

Duration: 8 weeks.

Participants Diagnosis: CCMD -3.

N = 120. (60 in CPZ group, 60 in clozapine group).

Age: 18-60 years, mean ~ 33 years.

Sex: 31 male, 29 female.

History: inpatients.
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Xu 2009 (Continued)

Excluded: severe physical diseases, alcohol and substance dependence; pregnancy and

lactation

Interventions 1. Medium dose CPZ: dose titrated between 425 mg - 600 mg/day (mean 494.1 mg/

day)*

2. Low dose CPZ: dose titrated between 250 mg - 400 mg/day (mean 338.3 mg/day)*

3. Medium dose clozapine*.

4. Low dose clozapine*.

*Other antipsychotics, antidepressants, Antimanic Drugs and MECT were not allowed

during the treatment. Benzhexol, sedatives and tranquillizers and β blocker were used if

necessary

Outcomes Global state: CGI-SI.

Mental state: PANSS.

Adverse effects.

Notes

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised. No detailed information was

described in the study

Allocation concealment (selection bias) Unclear risk Not mentioned. No detailed information

was described in the study

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Not mentioned. No detail information was

described in the study

Incomplete outcome data (attrition bias)

All outcomes

Low risk All outcomes were reported.

Selective reporting (reporting bias) Low risk No selective reporting was found.

Other bias Low risk Not obvious.

BPRS - Brief Psychiatric Rating Scale

CCMD-3 - Chinese Classification of Mental Disorders Version 3

CGI-I - Clinical Global Impression - Improvement scale

CGI-SI - Clinical Global Impression - Severity of Illness scale

CPRS - Comprehensive Psychopathological Rating Scale

CPZ - Chlorpromazine

CSF - cerebrospinal fluid

DRI - Discharge Readiness Inventory

EEG - electroencephalogram
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FSH - follicle-stimulating hormone

GIS - Global Improvement Scale (aka CGI-I)

GRS - Global Rating Scale

GSIS - Global Severity of Illness Scale (aka CGI-SI)

GAS - Global Assessment Scale

IMPS - Inpatient Multidimensional Psychiatric Scale

IU - international unit

LH - luteinizing hormone

NOSIE - Nurse’s Observation Scale for Inpatient Evaluation

OBRS - Oklahoma Behaviour Rating Scale

PANSS- Positive And Negative Syndrome Scale

TSH - thyroid-stimulating hormone

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Altman 1973 Allocation: randomised (times 3 factorial design).

Participants: psychogeriatric inpatients (total = 151, 81 completed with schizophrenia)

Interventions: CPZ vs thioridazine and bed time dose vs day time fractional doses and 30 mg vs 60 mg vs

90 mg vs 120 mg. All CPZ doses ‘low’ according to definitions in this review

Outcomes: leaving early, ’response’, behaviour (needing chlordiazepoxide, MIBS), side effects - no usable

data, all reported for total group and not for people with schizophrenia, all regression scores rather than

averages or binary outcomes

Andrews 1976 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: CPZ 50-100 mg/day vs CPZ 150-200 mg/day vs CPZ >200 mg/day.

Outcomes: unable to use - 7 patients received between 300 mg and 4450 mg - data not presented in such

a way to use within this review

Bartko 1988 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: CPZ 300 mg/day vs CPZ 450 mg/day vs CPZ 700 mg/day.

Outcomes: data reported by CPZ serum levels, not by original group of randomisation

Borison 1991 Allocation: randomised, “double-blind”.

Participants: people with schizophrenia.

Interventions: rimcazole 20 mg - 80 mg/day vs rimcazole 100 mg - 400 mg/day vs CPZ 400 mg -1600

mg/day vs placebo

Caffey 1975 Allocation: “double-blind”, randomisation not stated.

Participants: people with schizophrenia.

Interventions: study 1- continuous use of antipsychotics vs antipsychotics 5 days/week vs antipsychotics 4

days/week. Study 2 - antiparkinsonian treatment vs placebo as an adjunct to antipsychotics

Casey 1961 Allocation: randomised, “double-blind”.

Participants: men with schizophrenia who are physically healthy but apathetic and withdrawn
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(Continued)

Interventions: Combination of CPZ with: dextroamphetamine vs isocarboxazid vs trifluoperazine vs

imipramine vs placebo, not dose

Chen 2002 Allocation: not stated (possibly CCT).

Participants: people with schizophrenia.

Interventions: risperidone vs chlorpromazine vs clozapine.

Clark 1960 Allocation: not randomised, case series.

Clark 1961 Allocation: randomised (table of random numbers).

Participants: people with schizophrenia.

Interventions: Given different doses to each other, often changing over the weeks and potentially sliding

between dosage categories

Clark 1967 Allocation: randomised, table of random numbers (Study #1 and #2 of Clark 1970).

Participants: women with chronic schizophrenia.

Interventions: placebo vs rapidly increasing doses to a maximum of chlorpromazine 800 mg/day, not

comparing doses

Clark 1970a Allocation: randomised, “double-blind” (Study #3 of Clark 1970).

Participants: women with chronic schizophrenia.

Interventions: placebo vs rapidly increasing doses to the point of toxicity or to a maximum of CPZ 800

mg/day, not comparing doses

Clark 1970b Allocation: randomised, “double-blind” (Study #6 of Clark 1970).

Participants: people with chronic schizophrenia.

Interventions: placebo vs chlorpromazine 800 mg/day vs clopenthixol, not comparing doses

Clark 1978 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: CPZ 200 mg/m2/day vs CPZ 600 mg/m2/day.

Outcomes: unable to use - one paper reported outcomes for 4/25 people, second paper reports data on

blood pressure - unable to present

Cooper 1973 Allocation: not randomised, cross-over investigating plasma levels

Crane 1968 Allocation: randomised, cross-over.

Participants: people with schizophrenia.

Interventions: different doses of CPZ given for 6 months, then 6 months of different drugs ’as prescribed’.

Outcome: no data available before cross-over, 60% loss to follow-up

Curry 1976 Allocation: not randomised, case series investigating plasma levels

Danion 1992 Allocation: randomised.

Participants: healthy people, not people with schizophrenia.

Eitan 1992 Allocation: “assigned”, “double-blind”, cross-over, implied randomisation

Participants: people with schizophrenia.
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(Continued)

Interventions: chlorpromazine, thioridazine, trifluoperazine, haloperidol, placebo (sodium bicarbonate)

administered at 90-min intervals - order of administration randomised, not dose

Gibbs 1956 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: chlorpromazine 75 mg/day -125mg/day vs chlorpromazine 150 mg/day - 450 mg/day - not

clearly fitting within the categories pre-stated in protocol for low and medium dose

Green 1996 Allocation: randomised, cross-over.

Participants: healthy people, not people with schizophrenia.

Hartley 1978 Allocation: all people received the 3 drug treatments, “order determined by Latin Square”

Participants: healthy men, not people with schizophrenia.

Janakiramaiah 1982 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: CPZ 300 mg/day vs CPZ 500 mg/day.

Outcomes: no usable data - BPRS score (no SD), incomplete data not addressed, movement disorder

adverse effects, global impression both assessed - but no data

Jeste 1977 Allocation: randomised, crossover.

Participants: outpatients with schizophrenia diagnosed with persistent dyskinesia (total = 3)

Interventions: schedule A (weeks 1 & 2(0), 3 & 4(four times a day), 5(0), 6 & 7(once daily), 8(0), 9 &10

(four times a day), 11(0), 12 & 13(once daily), 14(0).) vs schedule B (weeks 1& 2(0), 3 & 4(once daily),

5(0), 6 & 7(once daily), 8(0), 9 & 10(once daily), 11(0), 12 &13 (four times a day).), not dose

Joshi 1982 Allocation: randomised, “double-blind”.

Participants: people with schizophrenia (untreated Acute Schizophrenic Psychosis)

Interventions: 4 groups of varying CPZ doses with daily injection of vitamin preparation (containing B1,

B6 and B12) vs placebo

Kalyanasundaram 1981 Allocation: randomised, “double-blind”.

Participants: acutely psychotic people.

Interventions: bed time dose of CPZ vs day time fractional doses of CPZ

Lehmann 1983 Allocation: randomised, but the procedure was not entirely successful (top p295)

Participants: hospitalised chronic psychotic people.

Interventions: high vs low chlorpromazine equivalent dosages - unclear what antipsychotic drugs were used.

Ota 1974 Allocation: randomised, “double-blind”, cross-over.

Participants: hospitalised chronic psychotic people.

Interventions: CPZ preparation A vs CPZ preparation B. Comparison of different brands, not different

doses

Pigache 1993 Allocation: “blindness” achieved by randomisation of duration of treatment time periods, not dose

Schiele 1959 Allocation: “carefully matched”.

Participants: people with serious mental illnesses.

Interventions: high vs low dose CPZ, dose of CPZ adapted to patients response, not fixed dose
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(Continued)

Sukegawa 2008 Allocation: randomised.

Participants: inpatients with schizophrenia.

Interventions: all participants given 3 or more antipsychotics with total dosage more than 1500 mg

CPZ equivalence (mg CP), RAS group vs control group with continuation of polypharmacy, multiple

antipsychotics

Sukegawa 2012 Allocation: randomised.

Participants: people with schizophrenia.

Interventions: all participants undergo dose reduction of antipsychotic drugs (for low potency drugs: dose

decreased with 25 mg CP or lower per week. For high potency drugs: dose decreased with 50 mg CP or

lower per week), multiple antipsychotics

Sukegawa 2014 Allocation: randomised.

Participants: people with schizophrenia, aged 20 or over.

Interventions: control group vs dose reduction (dose decreased to 80% or less than the initial dose over 3-

6 months according to SCAP method), multiple antipsychotics

Yuan-Guang 1994 Allocation: randomised.

Participants: inpatients with schizophrenia.

Interventions: CPZ 100 mg (three time a day) vs CPZ 100 mg (three time a day) + trihexyphenidyl 2 mg

(three time a day) vs CPZ 200 mg (three time a day) + trihexyphenidyl 2 mg (three time a day), both CPZ

doses ‘low’ according to definitions in this review

CPZ - Chlorpromzine

MIBS - Missouri Inpatient Behaviour Scale

CCT - Controlled clinical trial

BPRS - Brief Psychiatric Rating Scale

RAS - Reduction and Simplification of Antipsychotics

mg CP - chlorpromazine equivalence

SCAP - Safety Correction of High Dose Antipsychotic Polypharmacy
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D A T A A N D A N A L Y S E S

Comparison 1. CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: 1. Not improved -

short term (CGI-SI)

1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.28, 2.44]

2 Global state: 2. Requiring

additional medication

(sedation with chloral hydrate

or a barbiturate > 5 times) -

medium term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 3.09 [0.40, 23.64]

3 Leaving the study early 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 any reason 2 70 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.32, 3.55]

3.2 adverse effects 1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.23 [0.02, 2.32]

3.3 inefficacy of treatment 1 48 Risk Ratio (M-H, Fixed, 95% CI) 4.24 [0.24, 74.01]

3.4 other reason 2 70 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.09, 9.27]

4 Mental state: 1a. Average

endpoint score (BPRS total,

high = poor)

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

4.1 anxious depression 1 22 Mean Difference (IV, Fixed, 95% CI) -0.60 [-1.35, 0.15]

4.2 thinking disturbance 1 22 Mean Difference (IV, Fixed, 95% CI) 2.60 [-0.24, 5.44]

4.3 withdrawal retardation 1 22 Mean Difference (IV, Fixed, 95% CI) -2.0 [-3.76, -0.24]

5 Mental state: 1b. Average

endpoint score (PANSS total

and subscores, high = poor)

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

5.1 negative 1 60 Mean Difference (IV, Fixed, 95% CI) -0.17 [-2.34, 2.00]

5.2 positive 1 60 Mean Difference (IV, Fixed, 95% CI) -0.24 [-1.98, 1.50]

5.3 total 1 60 Mean Difference (IV, Fixed, 95% CI) 0.36 [-5.39, 6.11]

6 Adverse effects: 1. Central

nervous system - extrapyramidal

symptoms

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

6.1 akathisia - short term 2 70 Risk Ratio (M-H, Fixed, 95% CI) 1.37 [0.28, 6.68]

6.2 akinesia - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.05, 4.75]

6.3 dystonia - short term 2 70 Risk Ratio (M-H, Fixed, 95% CI) 0.24 [0.05, 1.29]

6.4 gait disturbance - short

term

1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.11, 1.17]

6.5 muscle tension - short

term

1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.03, 0.67]

6.6 rigidity - elbow - short

term

1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.21, 1.31]

6.7 rigidity - unspecified -

short term

1 22 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.07, 14.05]

6.8 tremor - short term 2 70 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.17, 1.10]

6.9 unspecified extrapyramidal

symptoms - short term

2 108 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.30, 0.74]
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6.10 unspecified

extrapyramidal symptoms -

medium term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.26 [0.05, 1.27]

7 Adverse effects: 2.

Anticholinergic

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

7.1 blurred vision - short term 1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.06, 1.63]

7.2 ejaculation disturbance -

short term

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.3 erectile disturbance - short

term

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.4 constipation - short term 2 70 Risk Ratio (M-H, Fixed, 95% CI) 1.82 [0.42, 7.99]

7.5 constipation - medium

term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.11 [0.01, 2.09]

7.6 salivation - dry mouth -

short term

2 70 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.58, 2.34]

7.7 salivation - too much -

short term

1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.09 [0.00, 1.85]

7.8 tachycardia - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.05, 4.75]

7.9 urinary

disturbance/trouble starting

urination - short term

2 70 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.37, 24.58]

8 Adverse effects: 3. Cardiovascular 4 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

8.1 electrocardiogram

abnormal - short term

1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.05, 0.94]

8.2 orthostatic symptoms

(faint, dizzy, weak) - short term

1 22 Risk Ratio (M-H, Fixed, 95% CI) 2.0 [0.21, 18.98]

8.3 orthostatic symptoms -

medium term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.11 [0.01, 2.09]

8.4 tachycardia - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.05, 4.75]

8.5 vertigo - short term 1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.21, 5.07]

9 Adverse effects: 4. Central

nervous system - other than

extrapyramidal symptoms

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

9.1 depression - medium term 1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

9.2 drowsiness - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.47, 2.14]

9.3 EEG abnormal - short

term

1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.33, 1.82]

9.4 head feels heavy - short

term

1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.02, 1.34]

9.5 headache - short term 1 48 Risk Ratio (M-H, Fixed, 95% CI) 2.35 [0.12, 46.22]

9.6 sedation - medium term 1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.05, 0.55]

9.7 somnolence - short term 1 48 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [0.59, 2.08]

9.8 vertigo - short term 1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.19, 4.43]

10 Adverse effects: 5.

Dermatological

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

10.1 dermatitis - medium

term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.59 [0.07, 37.03]

10.2 rash - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.39, 4.62]

10.3 rash - ’photosensitivity:

erythema’ - medium term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.03, 7.74]
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11 Adverse effects: 6. Endocrine

and metabolic

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

11.1 amenorrhoea - short

term

1 28 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.03, 6.74]

11.2 lactation - short term 1 28 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.01, 3.73]

11.3 metrorrhagia - medium

term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.18 [0.01, 4.11]

12 Adverse effects: 7.

Gastrointestinal

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

12.1 constipation - short term 2 70 Risk Ratio (M-H, Fixed, 95% CI) 1.82 [0.42, 7.99]

12.2 constipation - medium

term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.11 [0.01, 2.09]

12.3 unspecified - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.27, 93.55]

13 Adverse effects: 8.

Genitourinary

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

13.1 urinary

disturbance/trouble starting

urination - short term

2 70 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.37, 24.58]

14 Adverse effects: 9.

Haematological

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

14.1 agranulocytosis -

medium term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.59 [0.07, 37.03]

14.2 anaemia - medium term 1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.59 [0.07, 37.03]

15 Adverse effects: 10.

Hepatological

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

15.1 abnormal liver function -

short term

1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.33, 5.45]

16 Adverse effects: 11. Others 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

16.1 agitation and restlessness

- medium term

1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.59 [0.07, 37.03]

16.2 excitement - short term 1 22 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.07, 14.05]

16.3 restlessness, insomnia -

short term

1 22 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.22, 2.60]

Comparison 2. CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium

term)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: Not improved,

severely ill, relapse (GAS)

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

1.1 no clinically important

improvement

1 416 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [1.01, 1.25]

1.2 severely ill 1 416 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.96, 1.24]

1.3 relapse 1 416 Risk Ratio (M-H, Fixed, 95% CI) 2.25 [1.17, 4.32]

2 Leaving the study early 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 any reason 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.40, 0.89]

2.2 adverse effects 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.10 [0.03, 0.26]
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2.3 death 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.14]

2.4 deterioration of behaviour 1 416 Risk Ratio (M-H, Fixed, 95% CI) 2.7 [1.34, 5.44]

3 Adverse effects: 1. Central

nervous system - extrapyramidal

symptoms

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

3.1 akathisia 1 416 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.55, 1.83]

3.2 dystonia 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.11 [0.02, 0.45]

3.3 parkinsonian reaction 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.30, 0.90]

3.4 required antiparkinsonian

medication

1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.39 [0.26, 0.59]

3.5 unspecified 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.32, 0.59]

4 Adverse effects: 2.

Anticholinergic symptoms

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

4.1 blurred vision 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.2 [0.01, 4.14]

4.2 constipation 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.27 [0.09, 0.79]

4.3 salivation - too little (dry

mouth)

1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.21 [0.07, 0.61]

4.4 salivation - too much 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.2 [0.04, 0.90]

4.5 urinary disturbance 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.09, 2.70]

5 Adverse effects: 3. Central

nervous system - other than

extrapyramidal symptoms

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

5.1 drowsiness 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.39 [0.27, 0.57]

5.2 seizures 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.04, 0.74]

6 Adverse effects: 4. Cardiovascular 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 dizziness, faintness 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.3 [0.16, 0.56]

6.2 peripheral oedema 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.07, 1.63]

6.3 syncope 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.09, 2.70]

7 Adverse effects: 5.

Dermatological

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

7.1 photosensitivity 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.09 [0.03, 0.24]

7.2 rashes, itching 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.13 [0.03, 0.58]

8 Adverse effects: 6.

Gastrointestinal

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

8.1 constipation 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.27 [0.09, 0.79]

8.2 diarrhoea 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.09, 2.70]

8.3 nausea, vomiting 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.19, 2.33]

9 Adverse effects: 7. Genitourinary 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

9.1 urinary disturbance 1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.09, 2.70]

10 Adverse effects: 8. Others 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

10.1 occular - any lens/corneal

opacities

1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.35 [0.23, 0.52]

10.2 occular - corneal changes

only

1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.07 [0.02, 0.30]

10.3 occular - lens changes

only

1 416 Risk Ratio (M-H, Fixed, 95% CI) 1.75 [0.88, 3.46]

10.4 occular - lens and corneal

changes

1 416 Risk Ratio (M-H, Fixed, 95% CI) 0.06 [0.02, 0.26]

10.5 nasal congestion 1 416 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.14, 7.03]
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Analysis 1.1. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 1 Global state: 1. Not improved - short term (CGI-SI).

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 1 Global state: 1. Not improved - short term (CGI-SI)

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

Xu 2009 5/30 6/30 100.0 % 0.83 [ 0.28, 2.44 ]

Total (95% CI) 30 30 100.0 % 0.83 [ 0.28, 2.44 ]

Total events: 5 (Low), 6 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

Test for subgroup differences: Not applicable
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Favours CPZ low dose Favours CPZ medium dose

Analysis 1.2. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 2 Global state: 2. Requiring additional medication (sedation with chloral hydrate or a

barbiturate > 5 times) - medium term.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 2 Global state: 2. Requiring additional medication (sedation with chloral hydrate or a barbiturate > 5 times) - medium term

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

Clark 1972 6/33 1/17 100.0 % 3.09 [ 0.40, 23.64 ]

Total (95% CI) 33 17 100.0 % 3.09 [ 0.40, 23.64 ]

Total events: 6 (Low), 1 (Medium)

Heterogeneity: not applicable

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

Test for subgroup differences: Not applicable
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Analysis 1.3. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 3 Leaving the study early.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 3 Leaving the study early

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 any reason

Chouinard 1976 0/11 0/11 Not estimable

Wode-Helgodt 1978 7/33 3/15 100.0 % 1.06 [ 0.32, 3.55 ]

Subtotal (95% CI) 44 26 100.0 % 1.06 [ 0.32, 3.55 ]

Total events: 7 (Low), 3 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

2 adverse effects

Wode-Helgodt 1978 1/33 2/15 100.0 % 0.23 [ 0.02, 2.32 ]

Subtotal (95% CI) 33 15 100.0 % 0.23 [ 0.02, 2.32 ]

Total events: 1 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.25 (P = 0.21)

3 inefficacy of treatment

Wode-Helgodt 1978 4/33 0/15 100.0 % 4.24 [ 0.24, 74.01 ]

Subtotal (95% CI) 33 15 100.0 % 4.24 [ 0.24, 74.01 ]

Total events: 4 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

4 other reason

Chouinard 1976 0/11 0/11 Not estimable

Wode-Helgodt 1978 2/33 1/15 100.0 % 0.91 [ 0.09, 9.27 ]

Subtotal (95% CI) 44 26 100.0 % 0.91 [ 0.09, 9.27 ]

Total events: 2 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)
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Analysis 1.4. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 4 Mental state: 1a. Average endpoint score (BPRS total, high = poor).

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 4 Mental state: 1a. Average endpoint score (BPRS total, high = poor)

Study or subgroup Low Medium
Mean

Difference Weight
Mean

Difference

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

1 anxious depression

Chouinard 1976 11 4.3 (0.9) 11 4.9 (0.9) 100.0 % -0.60 [ -1.35, 0.15 ]

Subtotal (95% CI) 11 11 100.0 % -0.60 [ -1.35, 0.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.56 (P = 0.12)

2 thinking disturbance

Chouinard 1976 11 8.5 (3.4) 11 5.9 (3.4) 100.0 % 2.60 [ -0.24, 5.44 ]

Subtotal (95% CI) 11 11 100.0 % 2.60 [ -0.24, 5.44 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.79 (P = 0.073)

3 withdrawal retardation

Chouinard 1976 11 7 (2.1) 11 9 (2.1) 100.0 % -2.00 [ -3.76, -0.24 ]

Subtotal (95% CI) 11 11 100.0 % -2.00 [ -3.76, -0.24 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.23 (P = 0.026)

Test for subgroup differences: Chi2 = 7.31, df = 2 (P = 0.03), I2 =73%
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Analysis 1.5. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 5 Mental state: 1b. Average endpoint score (PANSS total and subscores, high = poor).

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 5 Mental state: 1b. Average endpoint score (PANSS total and subscores, high = poor)

Study or subgroup Low Medium
Mean

Difference Weight
Mean

Difference

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

1 negative

Xu 2009 30 14.03 (4.57) 30 14.2 (3.98) 100.0 % -0.17 [ -2.34, 2.00 ]

Subtotal (95% CI) 30 30 100.0 % -0.17 [ -2.34, 2.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.15 (P = 0.88)

2 positive

Xu 2009 30 10.53 (3.48) 30 10.77 (3.38) 100.0 % -0.24 [ -1.98, 1.50 ]

Subtotal (95% CI) 30 30 100.0 % -0.24 [ -1.98, 1.50 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.27 (P = 0.79)

3 total

Xu 2009 30 47.4 (12.03) 30 47.04 (10.65) 100.0 % 0.36 [ -5.39, 6.11 ]

Subtotal (95% CI) 30 30 100.0 % 0.36 [ -5.39, 6.11 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.12 (P = 0.90)

Test for subgroup differences: Chi2 = 0.04, df = 2 (P = 0.98), I2 =0.0%
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Analysis 1.6. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 6 Adverse effects: 1. Central nervous system - extrapyramidal symptoms.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 6 Adverse effects: 1. Central nervous system - extrapyramidal symptoms

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 akathisia - short term

Chouinard 1976 2/11 1/11 42.1 % 2.00 [ 0.21, 18.98 ]

Wode-Helgodt 1978 2/33 1/15 57.9 % 0.91 [ 0.09, 9.27 ]

Subtotal (95% CI) 44 26 100.0 % 1.37 [ 0.28, 6.68 ]

Total events: 4 (Low), 2 (Medium)

Heterogeneity: Chi2 = 0.23, df = 1 (P = 0.63); I2 =0.0%

Test for overall effect: Z = 0.39 (P = 0.70)

2 akinesia - short term

Chouinard 1976 1/11 2/11 100.0 % 0.50 [ 0.05, 4.75 ]

Subtotal (95% CI) 11 11 100.0 % 0.50 [ 0.05, 4.75 ]

Total events: 1 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

3 dystonia - short term

Chouinard 1976 1/11 2/11 37.0 % 0.50 [ 0.05, 4.75 ]

Wode-Helgodt 1978 0/33 2/15 63.0 % 0.09 [ 0.00, 1.85 ]

Subtotal (95% CI) 44 26 100.0 % 0.24 [ 0.05, 1.29 ]

Total events: 1 (Low), 4 (Medium)

Heterogeneity: Chi2 = 0.78, df = 1 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 1.66 (P = 0.097)

4 gait disturbance - short term

Wode-Helgodt 1978 4/33 5/15 100.0 % 0.36 [ 0.11, 1.17 ]

Subtotal (95% CI) 33 15 100.0 % 0.36 [ 0.11, 1.17 ]

Total events: 4 (Low), 5 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.70 (P = 0.089)

5 muscle tension - short term

Wode-Helgodt 1978 2/33 6/15 100.0 % 0.15 [ 0.03, 0.67 ]

Subtotal (95% CI) 33 15 100.0 % 0.15 [ 0.03, 0.67 ]

Total events: 2 (Low), 6 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 2.50 (P = 0.012)

0.01 0.1 1 10 100

Favours CPZ low dose Favours CPZ medium dose

(Continued . . . )

64Chlorpromazine dose for people with schizophrenia (Review)

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



(. . . Continued)
Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

6 rigidity - elbow - short term

Wode-Helgodt 1978 7/33 6/15 100.0 % 0.53 [ 0.21, 1.31 ]

Subtotal (95% CI) 33 15 100.0 % 0.53 [ 0.21, 1.31 ]

Total events: 7 (Low), 6 (Medium)

Heterogeneity: not applicable

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

7 rigidity - unspecified - short term

Chouinard 1976 1/11 1/11 100.0 % 1.00 [ 0.07, 14.05 ]

Subtotal (95% CI) 11 11 100.0 % 1.00 [ 0.07, 14.05 ]

Total events: 1 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

8 tremor - short term

Chouinard 1976 0/11 1/11 15.4 % 0.33 [ 0.02, 7.39 ]

Wode-Helgodt 1978 6/33 6/15 84.6 % 0.45 [ 0.18, 1.18 ]

Subtotal (95% CI) 44 26 100.0 % 0.44 [ 0.17, 1.10 ]

Total events: 6 (Low), 7 (Medium)

Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.85); I2 =0.0%

Test for overall effect: Z = 1.76 (P = 0.078)

9 unspecified extrapyramidal symptoms - short term

Wode-Helgodt 1978 13/33 13/15 59.8 % 0.45 [ 0.28, 0.73 ]

Xu 2009 6/30 12/30 40.2 % 0.50 [ 0.22, 1.16 ]

Subtotal (95% CI) 63 45 100.0 % 0.47 [ 0.30, 0.74 ]

Total events: 19 (Low), 25 (Medium)

Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.83); I2 =0.0%

Test for overall effect: Z = 3.32 (P = 0.00089)

10 unspecified extrapyramidal symptoms - medium term

Clark 1972 2/33 4/17 100.0 % 0.26 [ 0.05, 1.27 ]

Subtotal (95% CI) 33 17 100.0 % 0.26 [ 0.05, 1.27 ]

Total events: 2 (Low), 4 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.67 (P = 0.095)
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Analysis 1.7. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 7 Adverse effects: 2. Anticholinergic.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 7 Adverse effects: 2. Anticholinergic

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 blurred vision - short term

Wode-Helgodt 1978 2/33 3/15 100.0 % 0.30 [ 0.06, 1.63 ]

Subtotal (95% CI) 33 15 100.0 % 0.30 [ 0.06, 1.63 ]

Total events: 2 (Low), 3 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

2 ejaculation disturbance - short term

Wode-Helgodt 1978 0/14 0/6 Not estimable

Subtotal (95% CI) 14 6 Not estimable

Total events: 0 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: not applicable

3 erectile disturbance - short term

Wode-Helgodt 1978 0/14 0/6 Not estimable

Subtotal (95% CI) 14 6 Not estimable

Total events: 0 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: not applicable

4 constipation - short term

Chouinard 1976 2/11 2/11 74.6 % 1.00 [ 0.17, 5.89 ]

Wode-Helgodt 1978 4/33 0/15 25.4 % 4.24 [ 0.24, 74.01 ]

Subtotal (95% CI) 44 26 100.0 % 1.82 [ 0.42, 7.99 ]

Total events: 6 (Low), 2 (Medium)

Heterogeneity: Chi2 = 0.77, df = 1 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 0.79 (P = 0.43)

5 constipation - medium term

Clark 1972 0/33 2/17 100.0 % 0.11 [ 0.01, 2.09 ]

Subtotal (95% CI) 33 17 100.0 % 0.11 [ 0.01, 2.09 ]

Total events: 0 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

6 salivation - dry mouth - short term

Chouinard 1976 4/11 3/11 30.4 % 1.33 [ 0.39, 4.62 ]
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(. . . Continued)
Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

Wode-Helgodt 1978 12/33 5/15 69.6 % 1.09 [ 0.47, 2.54 ]

Subtotal (95% CI) 44 26 100.0 % 1.16 [ 0.58, 2.34 ]

Total events: 16 (Low), 8 (Medium)

Heterogeneity: Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

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

7 salivation - too much - short term

Wode-Helgodt 1978 0/33 2/15 100.0 % 0.09 [ 0.00, 1.85 ]

Subtotal (95% CI) 33 15 100.0 % 0.09 [ 0.00, 1.85 ]

Total events: 0 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.56 (P = 0.12)

8 tachycardia - short term

Chouinard 1976 1/11 2/11 100.0 % 0.50 [ 0.05, 4.75 ]

Subtotal (95% CI) 11 11 100.0 % 0.50 [ 0.05, 4.75 ]

Total events: 1 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

9 urinary disturbance/trouble starting urination - short term

Chouinard 1976 3/11 1/11 100.0 % 3.00 [ 0.37, 24.58 ]

Wode-Helgodt 1978 0/33 0/15 Not estimable

Subtotal (95% CI) 44 26 100.0 % 3.00 [ 0.37, 24.58 ]

Total events: 3 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.02 (P = 0.31)
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Analysis 1.8. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 8 Adverse effects: 3. Cardiovascular.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 8 Adverse effects: 3. Cardiovascular

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 electrocardiogram abnormal - short term

Xu 2009 2/30 9/30 100.0 % 0.22 [ 0.05, 0.94 ]

Subtotal (95% CI) 30 30 100.0 % 0.22 [ 0.05, 0.94 ]

Total events: 2 (Low), 9 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 2.04 (P = 0.042)

2 orthostatic symptoms (faint, dizzy, weak) - short term

Chouinard 1976 2/11 1/11 100.0 % 2.00 [ 0.21, 18.98 ]

Subtotal (95% CI) 11 11 100.0 % 2.00 [ 0.21, 18.98 ]

Total events: 2 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

3 orthostatic symptoms - medium term

Clark 1972 0/33 2/17 100.0 % 0.11 [ 0.01, 2.09 ]

Subtotal (95% CI) 33 17 100.0 % 0.11 [ 0.01, 2.09 ]

Total events: 0 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

4 tachycardia - short term

Chouinard 1976 1/11 2/11 100.0 % 0.50 [ 0.05, 4.75 ]

Subtotal (95% CI) 11 11 100.0 % 0.50 [ 0.05, 4.75 ]

Total events: 1 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

5 vertigo - short term

Wode-Helgodt 1978 4/33 2/17 100.0 % 1.03 [ 0.21, 5.07 ]

Subtotal (95% CI) 33 17 100.0 % 1.03 [ 0.21, 5.07 ]

Total events: 4 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.04 (P = 0.97)
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Analysis 1.9. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800

mg/day), Outcome 9 Adverse effects: 4. Central nervous system - other than extrapyramidal symptoms.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 9 Adverse effects: 4. Central nervous system - other than extrapyramidal symptoms

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 depression - medium term

Clark 1972 0/33 0/17 Not estimable

Subtotal (95% CI) 33 17 Not estimable

Total events: 0 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: not applicable

2 drowsiness - short term

Chouinard 1976 6/11 6/11 100.0 % 1.00 [ 0.47, 2.14 ]

Subtotal (95% CI) 11 11 100.0 % 1.00 [ 0.47, 2.14 ]

Total events: 6 (Low), 6 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

3 EEG abnormal - short term

Xu 2009 7/30 9/30 100.0 % 0.78 [ 0.33, 1.82 ]

Subtotal (95% CI) 30 30 100.0 % 0.78 [ 0.33, 1.82 ]

Total events: 7 (Low), 9 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.58 (P = 0.56)

4 head feels heavy - short term

Wode-Helgodt 1978 1/33 3/15 100.0 % 0.15 [ 0.02, 1.34 ]

Subtotal (95% CI) 33 15 100.0 % 0.15 [ 0.02, 1.34 ]

Total events: 1 (Low), 3 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.70 (P = 0.090)

5 headache - short term

Wode-Helgodt 1978 2/33 0/15 100.0 % 2.35 [ 0.12, 46.22 ]

Subtotal (95% CI) 33 15 100.0 % 2.35 [ 0.12, 46.22 ]

Total events: 2 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.57)

6 sedation - medium term

Clark 1972 3/33 9/17 100.0 % 0.17 [ 0.05, 0.55 ]

Subtotal (95% CI) 33 17 100.0 % 0.17 [ 0.05, 0.55 ]
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(. . . Continued)
Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

Total events: 3 (Low), 9 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 2.96 (P = 0.0031)

7 somnolence - short term

Wode-Helgodt 1978 17/33 7/15 100.0 % 1.10 [ 0.59, 2.08 ]

Subtotal (95% CI) 33 15 100.0 % 1.10 [ 0.59, 2.08 ]

Total events: 17 (Low), 7 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.31 (P = 0.76)

8 vertigo - short term

Wode-Helgodt 1978 4/33 2/15 100.0 % 0.91 [ 0.19, 4.43 ]

Subtotal (95% CI) 33 15 100.0 % 0.91 [ 0.19, 4.43 ]

Total events: 4 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.12 (P = 0.91)
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Analysis 1.10. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 10 Adverse effects: 5. Dermatological.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 10 Adverse effects: 5. Dermatological

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 dermatitis - medium term

Clark 1972 1/33 0/17 100.0 % 1.59 [ 0.07, 37.03 ]

Subtotal (95% CI) 33 17 100.0 % 1.59 [ 0.07, 37.03 ]

Total events: 1 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

2 rash - short term

Chouinard 1976 4/11 3/11 100.0 % 1.33 [ 0.39, 4.62 ]

Subtotal (95% CI) 11 11 100.0 % 1.33 [ 0.39, 4.62 ]

Total events: 4 (Low), 3 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)

3 rash - ’photosensitivity: erythema’ - medium term

Clark 1972 1/33 1/17 100.0 % 0.52 [ 0.03, 7.74 ]

Subtotal (95% CI) 33 17 100.0 % 0.52 [ 0.03, 7.74 ]

Total events: 1 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.48 (P = 0.63)
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Analysis 1.11. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 11 Adverse effects: 6. Endocrine and metabolic.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 11 Adverse effects: 6. Endocrine and metabolic

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 amenorrhoea - short term

Wode-Helgodt 1978 1/19 1/9 100.0 % 0.47 [ 0.03, 6.74 ]

Subtotal (95% CI) 19 9 100.0 % 0.47 [ 0.03, 6.74 ]

Total events: 1 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.58)

2 lactation - short term

Wode-Helgodt 1978 0/19 1/9 100.0 % 0.17 [ 0.01, 3.73 ]

Subtotal (95% CI) 19 9 100.0 % 0.17 [ 0.01, 3.73 ]

Total events: 0 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

3 metrorrhagia - medium term

Clark 1972 0/33 1/17 100.0 % 0.18 [ 0.01, 4.11 ]

Subtotal (95% CI) 33 17 100.0 % 0.18 [ 0.01, 4.11 ]

Total events: 0 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)
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Analysis 1.12. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 12 Adverse effects: 7. Gastrointestinal.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 12 Adverse effects: 7. Gastrointestinal

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 constipation - short term

Chouinard 1976 2/11 2/11 74.6 % 1.00 [ 0.17, 5.89 ]

Wode-Helgodt 1978 4/33 0/15 25.4 % 4.24 [ 0.24, 74.01 ]

Subtotal (95% CI) 44 26 100.0 % 1.82 [ 0.42, 7.99 ]

Total events: 6 (Low), 2 (Medium)

Heterogeneity: Chi2 = 0.77, df = 1 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 0.79 (P = 0.43)

2 constipation - medium term

Clark 1972 0/33 2/17 100.0 % 0.11 [ 0.01, 2.09 ]

Subtotal (95% CI) 33 17 100.0 % 0.11 [ 0.01, 2.09 ]

Total events: 0 (Low), 2 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

3 unspecified - short term

Chouinard 1976 2/11 0/11 100.0 % 5.00 [ 0.27, 93.55 ]

Subtotal (95% CI) 11 11 100.0 % 5.00 [ 0.27, 93.55 ]

Total events: 2 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)
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Analysis 1.13. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 13 Adverse effects: 8. Genitourinary.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 13 Adverse effects: 8. Genitourinary

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 urinary disturbance/trouble starting urination - short term

Chouinard 1976 3/11 1/11 100.0 % 3.00 [ 0.37, 24.58 ]

Wode-Helgodt 1978 0/33 0/15 Not estimable

Subtotal (95% CI) 44 26 100.0 % 3.00 [ 0.37, 24.58 ]

Total events: 3 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 1.02 (P = 0.31)
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Analysis 1.14. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 14 Adverse effects: 9. Haematological.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 14 Adverse effects: 9. Haematological

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 agranulocytosis - medium term

Clark 1972 1/33 0/17 100.0 % 1.59 [ 0.07, 37.03 ]

Subtotal (95% CI) 33 17 100.0 % 1.59 [ 0.07, 37.03 ]

Total events: 1 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

2 anaemia - medium term

Clark 1972 1/33 0/17 100.0 % 1.59 [ 0.07, 37.03 ]

Subtotal (95% CI) 33 17 100.0 % 1.59 [ 0.07, 37.03 ]

Total events: 1 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)
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Analysis 1.15. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 15 Adverse effects: 10. Hepatological.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 15 Adverse effects: 10. Hepatological

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 abnormal liver function - short term

Xu 2009 4/30 3/30 100.0 % 1.33 [ 0.33, 5.45 ]

Subtotal (95% CI) 30 30 100.0 % 1.33 [ 0.33, 5.45 ]

Total events: 4 (Low), 3 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.40 (P = 0.69)
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Analysis 1.16. Comparison 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-

800 mg/day), Outcome 16 Adverse effects: 11. Others.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 1 CHLORPROMAZINE LOW DOSE (≤400 mg/day) vs MEDIUM DOSE (401-800 mg/day)

Outcome: 16 Adverse effects: 11. Others

Study or subgroup Low Medium Risk Ratio Weight Risk Ratio

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

1 agitation and restlessness - medium term

Clark 1972 1/33 0/17 100.0 % 1.59 [ 0.07, 37.03 ]

Subtotal (95% CI) 33 17 100.0 % 1.59 [ 0.07, 37.03 ]

Total events: 1 (Low), 0 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

2 excitement - short term

Chouinard 1976 1/11 1/11 100.0 % 1.00 [ 0.07, 14.05 ]

Subtotal (95% CI) 11 11 100.0 % 1.00 [ 0.07, 14.05 ]

Total events: 1 (Low), 1 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

3 restlessness, insomnia - short term

Chouinard 1976 3/11 4/11 100.0 % 0.75 [ 0.22, 2.60 ]

Subtotal (95% CI) 11 11 100.0 % 0.75 [ 0.22, 2.60 ]

Total events: 3 (Low), 4 (Medium)

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)
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Analysis 2.1. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 1 Global state: Not improved, severely ill, relapse (GAS).

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 1 Global state: Not improved, severely ill, relapse (GAS)

Study or subgroup Low High Risk Ratio Weight Risk Ratio

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

1 no clinically important improvement

Prien 1968 170/208 151/208 100.0 % 1.13 [ 1.01, 1.25 ]

Subtotal (95% CI) 208 208 100.0 % 1.13 [ 1.01, 1.25 ]

Total events: 170 (Low), 151 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 2.20 (P = 0.027)

2 severely ill

Prien 1968 149/208 137/208 100.0 % 1.09 [ 0.96, 1.24 ]

Subtotal (95% CI) 208 208 100.0 % 1.09 [ 0.96, 1.24 ]

Total events: 149 (Low), 137 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 1.27 (P = 0.21)

3 relapse

Prien 1968 27/208 12/208 100.0 % 2.25 [ 1.17, 4.32 ]

Subtotal (95% CI) 208 208 100.0 % 2.25 [ 1.17, 4.32 ]

Total events: 27 (Low), 12 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 2.44 (P = 0.015)
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Analysis 2.2. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 2 Leaving the study early.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 2 Leaving the study early

Study or subgroup Low High Risk Ratio Weight Risk Ratio

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

1 any reason

Prien 1968 31/208 52/208 100.0 % 0.60 [ 0.40, 0.89 ]

Subtotal (95% CI) 208 208 100.0 % 0.60 [ 0.40, 0.89 ]

Total events: 31 (Low), 52 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 2.53 (P = 0.011)

2 adverse effects

Prien 1968 4/208 42/208 100.0 % 0.10 [ 0.03, 0.26 ]

Subtotal (95% CI) 208 208 100.0 % 0.10 [ 0.03, 0.26 ]

Total events: 4 (Low), 42 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 4.57 (P < 0.00001)

3 death

Prien 1968 0/208 1/208 100.0 % 0.33 [ 0.01, 8.14 ]

Subtotal (95% CI) 208 208 100.0 % 0.33 [ 0.01, 8.14 ]

Total events: 0 (Low), 1 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 0.67 (P = 0.50)

4 deterioration of behaviour

Prien 1968 27/208 10/208 100.0 % 2.70 [ 1.34, 5.44 ]

Subtotal (95% CI) 208 208 100.0 % 2.70 [ 1.34, 5.44 ]

Total events: 27 (Low), 10 (High)

Heterogeneity: not applicable

Test for overall effect: Z = 2.78 (P = 0.0054)
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Analysis 2.3. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 3 Adverse effects: 1. Central nervous system - extrapyramidal symptoms.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 3 Adverse effects: 1. Central nervous system - extrapyramidal symptoms

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 akathisia

Prien 1968 19/208 19/208 100.0 % 1.00 [ 0.55, 1.83 ]

Subtotal (95% CI) 208 208 100.0 % 1.00 [ 0.55, 1.83 ]

Total events: 19 (Low), 19 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

2 dystonia

Prien 1968 2/208 19/208 100.0 % 0.11 [ 0.02, 0.45 ]

Subtotal (95% CI) 208 208 100.0 % 0.11 [ 0.02, 0.45 ]

Total events: 2 (Low), 19 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 3.06 (P = 0.0022)

3 parkinsonian reaction

Prien 1968 17/208 33/208 100.0 % 0.52 [ 0.30, 0.90 ]

Subtotal (95% CI) 208 208 100.0 % 0.52 [ 0.30, 0.90 ]

Total events: 17 (Low), 33 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.35 (P = 0.019)

4 required antiparkinsonian medication

Prien 1968 25/208 64/208 100.0 % 0.39 [ 0.26, 0.59 ]

Subtotal (95% CI) 208 208 100.0 % 0.39 [ 0.26, 0.59 ]

Total events: 25 (Low), 64 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 4.38 (P = 0.000012)

5 unspecified

Prien 1968 42/208 97/208 100.0 % 0.43 [ 0.32, 0.59 ]

Subtotal (95% CI) 208 208 100.0 % 0.43 [ 0.32, 0.59 ]

Total events: 42 (Low), 97 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 5.35 (P < 0.00001)
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Analysis 2.4. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 4 Adverse effects: 2. Anticholinergic symptoms.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 4 Adverse effects: 2. Anticholinergic symptoms

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 blurred vision

Prien 1968 0/208 2/208 100.0 % 0.20 [ 0.01, 4.14 ]

Subtotal (95% CI) 208 208 100.0 % 0.20 [ 0.01, 4.14 ]

Total events: 0 (Low), 2 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 1.04 (P = 0.30)

2 constipation

Prien 1968 4/208 15/208 100.0 % 0.27 [ 0.09, 0.79 ]

Subtotal (95% CI) 208 208 100.0 % 0.27 [ 0.09, 0.79 ]

Total events: 4 (Low), 15 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.39 (P = 0.017)

3 salivation - too little (dry mouth)

Prien 1968 4/208 19/208 100.0 % 0.21 [ 0.07, 0.61 ]

Subtotal (95% CI) 208 208 100.0 % 0.21 [ 0.07, 0.61 ]

Total events: 4 (Low), 19 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.88 (P = 0.0040)

4 salivation - too much

Prien 1968 2/208 10/208 100.0 % 0.20 [ 0.04, 0.90 ]

Subtotal (95% CI) 208 208 100.0 % 0.20 [ 0.04, 0.90 ]

Total events: 2 (Low), 10 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.09 (P = 0.036)

5 urinary disturbance

Prien 1968 2/208 4/208 100.0 % 0.50 [ 0.09, 2.70 ]

Subtotal (95% CI) 208 208 100.0 % 0.50 [ 0.09, 2.70 ]

Total events: 2 (Low), 4 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.81 (P = 0.42)
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Analysis 2.5. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 5 Adverse effects: 3. Central nervous system - other than extrapyramidal

symptoms.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 5 Adverse effects: 3. Central nervous system - other than extrapyramidal symptoms

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 drowsiness

Prien 1968 31/208 79/208 100.0 % 0.39 [ 0.27, 0.57 ]

Subtotal (95% CI) 208 208 100.0 % 0.39 [ 0.27, 0.57 ]

Total events: 31 (Low), 79 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 4.98 (P < 0.00001)

2 seizures

Prien 1968 2/208 12/208 100.0 % 0.17 [ 0.04, 0.74 ]

Subtotal (95% CI) 208 208 100.0 % 0.17 [ 0.04, 0.74 ]

Total events: 2 (Low), 12 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.37 (P = 0.018)

0.01 0.1 1 10 100

Favours CPZ low dose Favours CPZ high dose

82Chlorpromazine dose for people with schizophrenia (Review)

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



Analysis 2.6. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 6 Adverse effects: 4. Cardiovascular.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 6 Adverse effects: 4. Cardiovascular

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 dizziness, faintness

Prien 1968 12/208 40/208 100.0 % 0.30 [ 0.16, 0.56 ]

Subtotal (95% CI) 208 208 100.0 % 0.30 [ 0.16, 0.56 ]

Total events: 12 (Low), 40 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 3.83 (P = 0.00013)

2 peripheral oedema

Prien 1968 2/208 6/208 100.0 % 0.33 [ 0.07, 1.63 ]

Subtotal (95% CI) 208 208 100.0 % 0.33 [ 0.07, 1.63 ]

Total events: 2 (Low), 6 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 1.36 (P = 0.18)

3 syncope

Prien 1968 2/208 4/208 100.0 % 0.50 [ 0.09, 2.70 ]

Subtotal (95% CI) 208 208 100.0 % 0.50 [ 0.09, 2.70 ]

Total events: 2 (Low), 4 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.81 (P = 0.42)
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Analysis 2.7. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 7 Adverse effects: 5. Dermatological.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 7 Adverse effects: 5. Dermatological

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 photosensitivity

Prien 1968 4/208 46/208 100.0 % 0.09 [ 0.03, 0.24 ]

Subtotal (95% CI) 208 208 100.0 % 0.09 [ 0.03, 0.24 ]

Total events: 4 (Low), 46 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 4.77 (P < 0.00001)

2 rashes, itching

Prien 1968 2/208 15/208 100.0 % 0.13 [ 0.03, 0.58 ]

Subtotal (95% CI) 208 208 100.0 % 0.13 [ 0.03, 0.58 ]

Total events: 2 (Low), 15 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.70 (P = 0.0069)
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Analysis 2.8. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 8 Adverse effects: 6. Gastrointestinal.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 8 Adverse effects: 6. Gastrointestinal

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 constipation

Prien 1968 4/208 15/208 100.0 % 0.27 [ 0.09, 0.79 ]

Subtotal (95% CI) 208 208 100.0 % 0.27 [ 0.09, 0.79 ]

Total events: 4 (Low), 15 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 2.39 (P = 0.017)

2 diarrhoea

Prien 1968 2/208 4/208 100.0 % 0.50 [ 0.09, 2.70 ]

Subtotal (95% CI) 208 208 100.0 % 0.50 [ 0.09, 2.70 ]

Total events: 2 (Low), 4 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.81 (P = 0.42)

3 nausea, vomiting

Prien 1968 4/208 6/208 100.0 % 0.67 [ 0.19, 2.33 ]

Subtotal (95% CI) 208 208 100.0 % 0.67 [ 0.19, 2.33 ]

Total events: 4 (Low), 6 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.53)

0.01 0.1 1 10 100
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Analysis 2.9. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day

- all medium term), Outcome 9 Adverse effects: 7. Genitourinary.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 9 Adverse effects: 7. Genitourinary

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 urinary disturbance

Prien 1968 2/208 4/208 100.0 % 0.50 [ 0.09, 2.70 ]

Subtotal (95% CI) 208 208 100.0 % 0.50 [ 0.09, 2.70 ]

Total events: 2 (Low), 4 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.81 (P = 0.42)
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Analysis 2.10. Comparison 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800

mg/day - all medium term), Outcome 10 Adverse effects: 8. Others.

Review: Chlorpromazine dose for people with schizophrenia

Comparison: 2 CHLORPROMAZINE LOW DOSE (≤400mg/day) vs HIGH DOSE (>800 mg/day - all medium term)

Outcome: 10 Adverse effects: 8. Others

Study or subgroup Low HIgh Risk Ratio Weight Risk Ratio

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

1 occular - any lens/corneal opacities

Prien 1968 25/208 72/208 100.0 % 0.35 [ 0.23, 0.52 ]

Subtotal (95% CI) 208 208 100.0 % 0.35 [ 0.23, 0.52 ]

Total events: 25 (Low), 72 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 5.03 (P < 0.00001)

2 occular - corneal changes only

Prien 1968 2/208 28/208 100.0 % 0.07 [ 0.02, 0.30 ]

Subtotal (95% CI) 208 208 100.0 % 0.07 [ 0.02, 0.30 ]

Total events: 2 (Low), 28 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 3.64 (P = 0.00027)

3 occular - lens changes only

Prien 1968 21/208 12/208 100.0 % 1.75 [ 0.88, 3.46 ]

Subtotal (95% CI) 208 208 100.0 % 1.75 [ 0.88, 3.46 ]

Total events: 21 (Low), 12 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 1.61 (P = 0.11)

4 occular - lens and corneal changes

Prien 1968 2/208 32/208 100.0 % 0.06 [ 0.02, 0.26 ]

Subtotal (95% CI) 208 208 100.0 % 0.06 [ 0.02, 0.26 ]

Total events: 2 (Low), 32 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 3.84 (P = 0.00012)

5 nasal congestion

Prien 1968 2/208 2/208 100.0 % 1.00 [ 0.14, 7.03 ]

Subtotal (95% CI) 208 208 100.0 % 1.00 [ 0.14, 7.03 ]

Total events: 2 (Low), 2 (HIgh)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

0.01 0.1 1 10 100

Favours CPZ low dose Favours CPZ high dose
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A D D I T I O N A L T A B L E S

Table 1. Reviews suggested by excluded studies

Medication Comparison For people with Relevant excluded

study

Relevant existing

Cochrane review

Antiparkinsonian drug - unspecified Antiparkinso-

nian treatment ver-

sus placebo

Movement

disorders

Caffey 1975 -

Antipsychotic drugs

- unspecified

Doses Any antipsy-

chotic at high chlor-

promazine equiva-

lent dosages vs lower

chlorpromazine

equivalent dosages

Schizophrenia Lehmann 1983 -

Dose reduction

of multiple antipsy-

chotics versus con-

trol group

Sukegawa 2008;

Sukegawa 2014

-

Timing of treatment Treat-

ment days per week

of antipsychotics

Caffey 1975 -

Chlorpromazine Mostly versus other

antipsychotic drug

Chlorpromazine

brand comparisons

Ota 1974 -

Chlorpromazine

versus clopenthixol

Clark 1970b Kumar 2005

Chlorpromazine

versus clozapine

Chen 2002 Essali 2009; Saha

2016

Chlorpromazine

versus haloperidol

Eitan 1992 Leucht 2008; Tardy

2014

Chlorpromazine

versus placebo

Borison 1991; Clark

1967; Clark 1970a;

Clark 1970b; Eitan

1992

Adams 2014

Chlorpromazine

versus rimcazole

Borison 1991 -

Chlorpromazine

versus risperidone

Chen 2002 Hunter 2003; Saha

2016
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Table 1. Reviews suggested by excluded studies (Continued)

Chlorpromazine

versus thioridazine

Altman 1973; Eitan

1992

Fenton 2007

Chlorpro-

mazine versus triflu-

operazine

Eitan 1992 de Oliveira Marques

2004; Tardy 2014a

Doses Ultra-low doses of

chlorpromazine

Altman 1973;

Andrews

1976; Gibbs 1956;

Yuan-Guang 1994

-

Ultra-low doses of

thioridazine

Altman 1973 -

Timing of treatment Night doses versus

daytime doses of

chlorpromazine

Altman 1973;

Kalyanasundaram

1981

-

Single doses ver-

sus divided doses of

chlorpromazine

Altman 1973;

Kalyanasundaram

1981

-

Q.I.D versus O.D

of chlorpromazine

Jeste 1977 -

Clopenthixol Clopenthixol versus

placebo

Clark 1970b Kumar 2005

Clozapine Clozapine versus

risperidone

Chen 2002 Komossa 2011;

Tuunainen 2000

Dextroamphetamine Dextroam-

phetamine versus

imipramine

Casey 1961 Rummel-Kluge

2006

Dextroam-

phetamine versus

isocarboxazid

Rummel-Kluge

2006

Dextroam-

phetamine versus

placebo

-

Dextroam-

phetamine versus

trifluoperazine

-
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Table 1. Reviews suggested by excluded studies (Continued)

Haloperidol Haloperidol versus

placebo

Eitan 1992 Adams 2013

Haloperidol versus

trifluoperazine

de Oliveira Marques

2004; Dold 2015

Haloperidol versus

thioridazine

Fenton 2007; Tardy

2014

Imipramine - Casey 1961 -

Isocarboxazid Isocarboxazid versus

placebo

Casey 1961 Rummel-Kluge

2006

Isocarboxazid versus

trifluoperazine

Rummel-Kluge

2006

Rimcazole Rimcazole versus

placebo

Borison 1991 -

Doses Rimcazole dose -

Risperidone - Chen 2002 -

Thioridazine Thioridazine versus

placebo

Eitan 1992 Fenton 2007

Timing of treatment Night doses versus

daytime doses of

thioridazine

Altman 1973 -

Timing of treatment Thioridazine - sin-

gle doses versus di-

vided doses

-

Trifluoperazine Trifluoperazine ver-

sus placebo

Casey 1961; Eitan

1992

Koch 2014

Trifluoperazine ver-

sus thioridazine

Eitan 1992 de Oliveira Marques

2004; Fenton 2007;

Tardy 2014a

Trihexyphenidyl Trihexyphenidyl

versus placebo

Movement

disorders

Yuan-Guang 1994 -

Vitamin preparation Vitamin prepara-

tion versus placebo

Schizophrenia Joshi 1982 Magalhaes 2016
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Table 2. Suggested design for trial

Methods Allocation: clearly randomised, well-described concealment.

Blindness: triple-blinding clearly described including information on method administration, volume and concen-

tration of chlorpromazine

Duration: 28 weeks (2 weeks of no antipsychotic medication).

Participants Diagnosis: people with schizophrenia - diagnosed by any criteria

Age: any.

Sex: both.

N = 450.*

History: acute or long-term illness.

Excluded: borderline cases, mental deficiency (IQ < 70), bad physical health with complicating organic illness or

known brain damage, medical conditions constraining use of high doses, alcoholism or drug use, showing severe

suicidal or aggressive impulses

Interventions 1. Chlorpromazine: dose 300 mg/day. N = 150.

2. Chlorpromazine: dose 600 mg/day. N = 150.

3. Chlorpromazine: dose 900 mg/day. N = 150.

Outcomes Leaving the study early (reasons, timing, gender and treatment group provided)

Deaths.

Adverse effects (clinically important and specific).

Needing additional medication (information about doses, timings and reasons for drug administration provided)

Effectiveness:

1. Total number improved/not improved global state.

2. Total number improved/not improved mental state.

3. Total number improved/not improved behavioural state.

4. Total number with improved quality of life.

5. Total number satisfied with treatment.

6. Total number with improved social skills.

7. Total number with improved life skills

Notes * 150 in each group allows for good statistical power.
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A P P E N D I C E S

Appendix 1. Previous searches

Search in 2008

Electronic searches

Cochrane Schizophrenia Group Trials Register

We searched the register (December 2008) using the following phrases:

{((*anadep* or *chlora* or * chlora*or *chlorprom* or * chlorprom*or *chlor p-z* or *chromeda* or *cpz* or *elmarine* or *esmind* or

*fenactil* or *hibanil* or *hibernal* or *klorazin* or *klorpro* or *largactil* or *megaphen* or *neurazin* or *plegomaz* or *procalm*

or *proma* or * proma* or *promexin* or *promosol* or *prozil* or *psychozin* or *psylactil* or *serazon* or *sonazin* or *thoradex*

or *thorazine* or *tranzine*) and (*dosage-effect* or *dosage effect* or *dose-activity* or *dose activity* or *dose-dependence* or *dose

dependence* or *dose effect* or *dose-effect* or *dose-rate* or *dose rate* or *dose-response* or *dose response* or *dosage-scheme*

or *dosage scheme* or *drug-response* or *drug response* or *effective-dose* or *effective dose* or *dose-finding* or *dose finding*

or *dose-calculation* or *dose calculation* or *therapeutic-equiv* or *therapeutic equiv* or *high-dos* or *high dos* or *low-dos* or

*low dos* or *medium-dos* or *medium dos* or *standard-dos* or *standard dos* or *middle-dos* or *middle dos* or *minimum-

dos* or *minimum dos* or *threshold-dos* or *threshold dos* or *maximum-dos* or *maximum dos* or *blood-level* or *blood level*

or *blood-drug* or *blood drug* or *serum-level* or *serum level* or *serum-drug* or *serum drug* or *plasma?level* or *plasma?

drug* or *threshold?level*) in title, abstract, index terms of REFERENCE) and ((chlorpromazine* and dosage*) in interventions of

STUDY))}

Search in 2014

Electronic searches

Cochrane Schizophrenia Group’s Trials Register

On October 2, 2014, the Trials Search Coordinator (TSC) searched the register using the following search strategy:

((*anadep* or *chlora* or *chlorprom*or *chlor p-z* or *chromeda* or *cpz* or *elmarine* or *esmind* or *fenactil* or *hibanil* or

*hibernal* or *klorazin* or *klorpro* or *largactil* or *megaphen* or *neurazin* or *plegomaz* or *procalm* or * proma* or *promexin*

or *promosol* or *prozil* or *psychozin* or *psylactil* or *serazon* or *sonazin* or *thoradex* or *thorazine* or *tranzine*) and

(*dosage* or *dose or *doses or *dosing or *drug-response* or *drug response* or *therapeutic-equiv* or “*therapeutic equiv*” or

*blood-level* or “*blood level*” or *blood-drug* or “*blood drug*” or *serum-level* or “*serum level*” or *serum-drug* or “*serum

drug*” or “*plasma level*” or *plasma-level* or “*plasma drug*” or *plasma-drug* or “*threshold level*” or *threshold-level*)) in Title

and Abstract of REFERENCE or (chlorpromazine* and dosage*) in Intervention of STUDY

The Cochrane Schizophrenia Group’s Registry of Trials is compiled by systematic searches of major resources (including AMED,

BIOSIS, CINAHL, Embase, MEDLINE, PsycINFO, PubMed, and registries of clinical trials) and their monthly updates, hand-

searches, grey literature, and conference proceedings (see Group Module). There is no language, date, document type, or publication

status limitations for inclusion of records into the register.

Searching other resources

1. Reference lists

We searched all references of articles selected for inclusion for further relevant trials.
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2. Personal contact

If required, we contacted the first author of each included study for information regarding unpublished trials and noted response or

non-response in Characteristics of included studies.

Appendix 2. Previous methods

Selection of studies

Authors XL and SH independently inspected citations found to identify potentially relevant reports. Full papers were ordered for

reassessment if the study was potentially relevant or not clearly irrelevant. This process was repeated for the full papers. If it was

impossible to resolve disagreements the authors of the papers were contacted for clarification.

Data extraction and management

1. Extraction

Authors XL and SH independently extracted data from the included studies. Again, all disagreements were discussed, decisions were

documented and, if necessary, authors of studies were contacted for clarification.

2. Management

Data were extracted onto standard, simple forms.

3. Scale-derived data

A wide range of instruments are available to measure outcomes in mental health studies with great variety in quality. Unpublished scales

are known to be subject to bias in trials of treatments for schizophrenia (Marshall 2000). Therefore data from rating scales were included

only if the measuring instrument had been described in a peer-reviewed journal. In addition, the following minimum standards for

instruments were set: the instrument should either be (a) a self-report or (b) completed by an independent rater or relative (not the

therapist) and (c) the instrument should be a global assessment of an area of functioning.

Assessment of risk of bias in included studies

Again working independently, XL and SH assessed risk of bias in accordance with the Cochrane Collaboration’s tools for assessing

quality and risk of bias (Higgins 2008). This tool encourages consideration of how the sequence was generated, how allocation was

concealed, the integrity of blinding, the completeness of outcome data, selective reporting and other biases.

The risk of bias in each domain and overall were assessed and categorised into:

A. Low risk of bias: plausible bias unlikely to seriously alter the results (categorised as ’No’ in Risk of Bias table)

B. High risk of bias: plausible bias that seriously weakens confidence in the results (categorised as ’Yes’ in Risk of Bias table)

C. Unclear risk of bias: plausible bias that raises some doubt about the results.(categorised as ’Unclear’ in Risk of Bias table)

Trials with high risk of bias (3/5 domains being at high risk) were not included in the meta-analysis. If the raters disagreed, the final

rating was made by consensus with the involvement of a member of the Cochrane Schizophrenia Group’s Editorial Base team. Where

inadequate details of randomisation and other characteristics of trials are provided, authors of the studies were contacted in order to

obtain further information. Non-concurrence in quality assessment was reported.

Measures of treatment effect

1. Binary data

For binary outcomes we calculated a standard estimation of the fixed-effect risk ratio (RR) and its 95% confidence interval (CI). It has

been shown that RR is more intuitive (Boissel 1999) than odds ratios and that odds ratios tend to be interpreted as RR by clinicians

(Deeks 2000). This misinterpretation then leads to an overestimate of the impression of the effect.

2. Continuous data

2.1 Summary statistic

For continuous outcomes we estimated a fixed-effect weighted mean difference (WMD) between groups. We did not calculate effect

size measures.

2.2 Endpoint versus change data
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We preferred to use scale endpoint data, which typically cannot have negative values and is easier to interpret from a clinical point of

view. Change data are often not ordinal and are very problematic to interpret. If endpoint data were unavailable, we used change data.

2.3 Skewed data

Continuous data on clinical and social outcomes are often not normally distributed. To avoid the pitfall of applying parametric tests

to non-parametric data, we aimed to apply the following standards to all data before inclusion: (a) standard deviations and means

are reported in the paper or obtainable from the authors; (b) when a scale starts from the finite number zero, the standard deviation,

when multiplied by two, is less than the mean (as otherwise the mean is unlikely to be an appropriate measure of the centre of the

distribution, (Altman 1996); (c) if a scale starts from a positive value (such as PANSS which can have values from 30 to 210) the

calculation described above will be modified to take the scale starting point into account. In these cases skew is present if 2SD>(S-S

min), where S is the mean score and S min is the minimum score. Endpoint scores on scales often have a finite start and end point

and these rules can be applied. When continuous data are presented on a scale which includes a possibility of negative values (such as

change data), it is difficult to tell whether data are skewed or not. Skewed data from studies of less than 200 participants were entered

in additional tables rather than into an analysis. Skewed data pose less of a problem when looking at means if the sample size is large

and were entered into syntheses.

Unit of analysis issues

1. Cluster trials

Studies increasingly employ ’cluster randomisation’ (such as randomisation by clinician or practice) but analysis and pooling of clustered

data poses problems. Firstly, authors often fail to account for intra-class 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).

Where clustering is not accounted for in primary studies, we presented data in a table, with a (*) symbol to indicate the presence of a

probable unit of analysis error. In subsequent versions of this review we will seek to contact first authors of studies to obtain intraclass

correlation coefficient of their clustered data and to adjust for this by using accepted methods (Gulliford 1999). Where clustering had

been incorporated into the analysis of primary studies, we present these data as if from a non-cluster randomised study, but adjusted

for the clustering effect. For this we divided binary data as presented in the report 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 taking into account the intraclass correlation coefficient and relevant data documented

in the report, synthesis with other studies would have been possible using the generic inverse variance technique.

2. Cross-over trials

A major concern of cross-over trials is the carry-over effect. It occurs if an effect (e.g. pharmacological, physiological or psychological)

of the treatment in the first phase is carried over to the second phase. As a consequence on entry to the second phase the participants

can differ systematically from their initial state despite a wash-out phase. For the same reason cross-over trials are not appropriate if

the condition of interest is unstable (Elbourne 2002). As both effects are very likely in schizophrenia, we will only use data of the first

phase of cross-over studies.

3. Studies with multiple treatment groups

Where a study involved more than two treatment arms, if relevant, the additional treatment arms were presented in comparisons.

Where the additional treatment arms were not relevant, these data were not reproduced.

Dealing with missing data

1. Overall loss of credibility

At some degree, loss of follow-up data will impair the credibility of the study (Xia 2007). At 12, 26 and 52 weeks we assessed the

provided data. We reproduced the numerical data from outcomes with less than 40% attrition. If the loss to follow-up was greater than

this these outcomes were only reported in the ’Characteristics of included studies’ table ’Outcomes’ section as ’unable to use’.

2. Binary

In the case where attrition for a binary outcome is between 0 and 40% and outcomes of these people are described, we included these

data as reported. Where these data were not clearly described, we assumed no clinically important change in global state, and rates of

adverse effects (especially extrapyramidal) similar to those who continued to have their data recorded.

3. Continuous
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In the case where attrition for a continuous outcome is between 0 and 40% and completer-only data were reported, we have reproduced

these.

Assessment of heterogeneity

1. Clinical heterogeneity

We considered all included studies initially, without seeing comparison data, to judge clinical heterogeneity.

2. Statistical

2.1 Visual inspection

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

2.2 Employing the I-squared statistic

This provided an estimate of the percentage of inconsistency thought to be due to chance. I-squared estimate greater than or equal

to 50% accompanied by a statistically significant Chi-square statistic, was interpreted as evidence of substantial levels of heterogeneity

(Higgins 2003).

Assessment of reporting biases

Reporting biases arise when the dissemination of research findings is influenced by the nature and direction of results. These are

described in section 10.1 of the Cochrane Handbook (Higgins 2008). We are aware that funnel plots may be useful in investigating

reporting biases but are of limited power to detect small-study effects (Egger 1997). We did not use funnel plots for outcomes where

there were ten or fewer studies, or where all studies were of similar sizes. In other cases, where funnel plots were possible, we sought

statistical advice in their interpretation.

Data synthesis

Where possible we employed a fixed-effect model for analyses. We understand that there is no closed argument for preference for use

of fixed or random-effects models. The random-effects method incorporates an assumption that the different studies are estimating

different, yet related, intervention effects. This does seem true to us, however, random-effects does put added weight onto the smaller

of the studies - those trials that are most vulnerable to bias. For this reason we favour using a fixed-effect model employing random-

effects only when investigating heterogeneity.

Subgroup analysis and investigation of heterogeneity

If data are clearly heterogeneous we checked that data are correctly extracted and entered and no unit of analysis errors are made. If

the high levels of heterogeneity remained we did not undertake a meta-analysis at this point. It may be misleading to quote an average

value for the intervention effect if considerable variation in results, and particularly inconsistency in the direction of effect, exists. We

pre-specify no characteristics of studies that may be associated with heterogeneity except quality of trial method. If no clear association

could be shown by sorting studies by quality of methods a random-effects meta-analysis was performed. Should other characteristics of

the studies be highlighted by the investigation of heterogeneity, perhaps some clinical heterogeneity not hitherto predicted but plausible

causes of heterogeneity, these post-hoc reasons were discussed and the data analysed and presented. However, should the heterogeneity

be substantially unaffected by use of random-effects meta-analysis and no other reasons for the heterogeneity be clear, the final data

were presented without a meta-analysis.

Sensitivity analysis

We analysed the effect of our assumptions regarding those lost to follow-up in a sensitivity analysis for the primary outcome, but

reported our data, assumptions included, in the final analysis. If necessary, we analysed the effect of including studies with high attrition

rates in a sensitivity analysis. We aimed to include trials in a sensitivity analysis if they are described as double-blind but only implied

randomisation. If we found no substantial differences within primary outcome when these high attrition and implied randomisation

studies were added to the overall results, we included them in the final analysis. However, if there was a substantial difference we only

used clearly randomised trials and those with attrition lower than 40%.

95Chlorpromazine dose for people with schizophrenia (Review)

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



Appendix 3. Previous PLS

Chlorpromazine dose for people with schizophrenia

There are 24 million people in the world with schizophrenia according to the World Health Organisation (WHO), of which 90 per

cent live in the developing world and are not using pharmaceutical treatments. Schizophrenia is a long-term mental illness that causes

people to have false perceptions of the senses (hallucinations), see the world in a different way from the majority (delusions), or to

withdraw socially and psychologically (’negative’ symptoms). This illness can separate people from their peers in a profound way.

Antipsychotic medication can reduce these symptoms in most people and improve their functioning. Chlorpromazine is the oldest

of these medications and the most readily available, especially in the developing world. This review looks at trials that try to find the

optimum dose of chlorpromazine for people with schizophrenia. Four trials were identified, which included a total of 1012 people. All

of them were carried out before 1980, the participants were all in hospital, and no trial was longer than 26 weeks - indeed two were

only 12 weeks. Three trials compared low doses of chlorpromazine to medium doses (174 people) and one trial compared low doses to

very high doses (838 people). When comparing a low dose to a medium dose, the low dose was significantly better in stopping people

from withdrawing socially (withdrawal/retardation). It also was less likely to cause people to adopt strange postures (dystonia) and to

allow people to have a better general state of life in the medium term (up to 26 weeks). However these trials contained a relatively

small number of people. When low doses were compared to what today would be a very high dose, those in the high dose group had

significantly more adverse effects but showed a small but significant improvement in general functioning. Chlorpromazine has been

available since the 1950s and is one of the three antipsychotic drugs on the WHO essential drug list. It is still extensively used to treat

many people with schizophrenia, especially in the developing world. Therefore it is surprising to find that so few studies have been done

to determine the optimal dose. Over time the maximum recommended dose has been reduced considerably, presumably in response

to observation from clinicians and the personal experience of those taking it. Therefore, a good randomised controlled trial of low and

medium doses of chlorpromazine for people in the community (concentrating on adverse effects and long-term acceptability) would

benefit those with schizophrenia who take this medication.

(Plain language summary prepared for this review by Janey Antoniou of RETHINK, UK www.rethink.org).

W H A T ’ S N E W

Last assessed as up-to-date: 20 December 2016.

Date Event Description

8 March 2017 New citation required but conclusions have not

changed

Results from 2014 and 2016 searches fully incorpo-

rated into the review. Overall conclusions of the review

are unchanged

20 December 2016 New search has been performed Further search undertaken December 2016. Four new

citations to Prien 1968 added with important addi-

tional data for outcomes 2.1 (Global state) and 2.10

(Adverse effects)

Two additional excluded studies with one trial (Gibbs

1956) illustrating how old studies can generate impor-

tant questions for today’s practice

14 January 2015 Amended 2014 search results assessed, new trials added to in-

cluded and excluded studies, past trials re-inspected,

data extracted, risk of bias added, ’Summary of find-

ings’ tables included, text re-written
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H I S T O R Y

Review first published: Issue 2, 2009

Date Event Description

2 October 2014 Amended Search was updated and 22 new studies added to ’Classification pending references’ section of the

review

11 November 2009 Amended Contact details updated.

3 August 2009 Amended Consumer-written Plain language summary added.

C O N T R I B U T I O N S O F A U T H O R S

Katharine Dudley - data re-extraction, ’Risk of bias’ tables, ’Summary of findings’ tables, analyses, re-writing the report (2014, 2016

searches).

Saskia de Haan - development of the protocol, data extraction, analyses, writing the report (2009 search).

Xiaomeng Liu - development of the protocol, data extraction, analyses, writing the report (2009 search).

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

• University of Nottingham, UK.

• Utrecht University, Netherlands.

External sources

• No sources of support supplied
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

For the 2014 update, we included data from Wode-Helgodt 1978 for extrapyramidal adverse effects that had been reported using a

modification of a previously published scale (Simpson 1970). We realise that this is not entirely in keeping with our previous methods

where we stated that we should not use any modified scales - citing Marshall 2000. However, we felt these outcomes to be important

although they must carry high risk of bias.

We have moved the outcome of leaving the study early to below global and mental state, moved ’death’ to adverse effects.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Antipsychotic Agents [∗administration & dosage; adverse effects]; Chlorpromazine [∗administration & dosage; adverse effects]; Ran-

domized Controlled Trials as Topic; Schizophrenia [∗drug therapy]

MeSH check words

Humans
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