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A B S T R A C T

Background

In the 1940s reserpine, refined from a plant extract that had been used for centuries, began to be used as a treatment for people with

mental disorders and was one of the very first antipsychotic drugs. Its irreversible pharmacological potency and adverse effects meant

that it has been withdrawn in the UK and its role has been superceded by ’newer’ compounds. The effects of reserpine are of historical

interest although there are some reports of it still being used in highly specialist situations in psychiatry. Chlorpromazine is also an old

drug but it is still used for treatment of people with schizophrenia.

Objectives

To investigate the effects of two old medications (reserpine and chlorpromazine) for people with schizophrenia. Reserpine is now rarely

used while chlorpromazine remains on the essential list of drugs of the World Health Organization (WHO).

Search methods

We searched the Cochrane Schizophrenia Group’s Study-Based Register of Trials (24 March 2016).

Selection criteria

We included randomised clinical trials focusing on chlorpromazine versus reserpine for schizophrenia that presented useable data.

Data collection and analysis

We extracted data independently. For binary outcomes, we calculated risk ratio (RR) and its 95% confidence interval (CI), on an

intention-to-treat basis. We employed a fixed-effect model for analyses. We assessed risk of bias for included studies and created a

’Summary of findings’ table using GRADE.

Main results

The review currently includes nine studies with an average 60 participants per study. All of these studies are now over 60 years old,

conducted between 1955 and 1962. When chlorpromazine was compared with reserpine for people with schizophrenia, improvement

in global state was better at short term for those receiving chlorpromazine (n = 781, 6 RCTs, RR ’not improved’ 0.75 95% CI 0.62 to

0.92, low-quality evidence). Short-term improvement in paranoid distortion was measured using the Multidimensional Scale for Rating

Psychiatric Patients (MSRPP). Data showed no clear difference between treatment groups (n = 19, 1 RCT, RR 1.33 95% CI 0.62 to

2.89, very low-quality evidence). There was no difference in functioning: occupational adjustment, medium term (n = 40, 1 RCT, RR
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0.83 95% CI 0.47 to 1.47, moderate-quality evidence) and general behaviour (n = 98, 1 RCT, RR 0.79 CI 0.41 to 1.53, moderate-quality
evidence). Adverse events were poorly reported. For ’toxic reaction’ there was, again, no obvious difference between the two compounds

(n = 210, 3 RCTs, RR 1.68 95% CI 0.43 to 6.54, moderate-quality evidence), and this also applied to leaving the study early (n = 229,

4 RCTs, RR 1.16 95% CI 0.94 to 1.42, moderate-quality evidence).

Authors’ conclusions

Judged by standards of today, the evidence is largely of limited quality. However, some of these 1950s studies are remarkable in their

foresight and clarity. Reserpine did have some effect on global state - but chlorpromazine did seem to perform better. Important issues

regarding adverse effects were not really addressed by these trials. Chlorpromazine remains on the WHO list of essential drugs. Reserpine

is now almost obsolete, although, probably as a result of evidence other than that reported in the pioneering trials used in this review.

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

Chlorpromazine versus reserpine for schizophrenia

Review question

Is there historical evidence that the very first antipsychotic drug (reserpine) - which is now very rarely used - is effective compared with

an antipsychotic drug that has stayed in use for over 60 years (chlorpromazine).

Background

Reserpine was discovered in the 1940s. It is a drug that stops some chemical functions in the brain for good so that even when the

drug is stopped and out of a persons’ system, the effect of the drug (good or bad) continues until the body replenishes its stores of the

changed brain chemicals. This is not the case for chlorpromazine - a drug that came along a little later - the effect of which lasts only

as long as the chemical is around in the body. Chlorpromazine’s blockade of brain chemistry is reversible, reserpine’s blockade is not.

Study characteristics

The review currently includes nine studies with around 60 participants per study. All of these studies are now over 60 years old,

conducted between 1955 and 1962 and include people with the most severe illnesses.

Key results

Chlorpromazine does better than reserpine for ’improvement in global state’ with most trials reporting on this outcome. There was

no clear difference between the drugs for ’occupational adjustment’, ’general behaviour’, and, rather surprisingly, adverse events and

finally, leaving the study early.

Quality of the evidence

Judged by standards of today, the evidence is largely of limited quality. However, some of these 1950s studies are remarkable in their

foresight and clarity.
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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 versus RESERPINE for schizophrenia

Patient or population: pat ients with schizophrenia

Settings:

Intervention: CHLORPROMAZINE versus RESERPINE

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

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control CHLORPROM AZINE

versus RESERPINE

Global state: Not im-

proved (short term)

M oderate1 RR 0.75

(0.62 to 0.92)

781

(6 studies)

⊕⊕©©

low2,3

400 per 1000 304 per 1000

(248 to 368)

M ental state: Not im-

proved (paranoid dis-

tortion)

Mult idimentional Scale

for Rating Psychiatric

Pat ients (short term)

M oderate1 RR 1.33

(0.62 to 2.89)

19

(1 study)

⊕©©©

very low4,5,6

500 per 1000 665 per 1000

(310 to 1000)

Function-

ing: not improved oc-

cupational adjustment

(short term)

M oderate1 RR 0.83

(0.47 to 1.47)

40

(1 study)

⊕⊕⊕©

moderate7

600 per 1000 498 per 1000

(282 to 882)

Adverse events - toxic

reaction (short term)

M oderate1 RR 1.68

(0.43 to 6.54)

210

(3 studies)

⊕⊕⊕©

moderate8

20 per 1000 34 per 1000

(9 to 131)
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Leaving the study early

- due to adverse effects

(short term)

Low1 RR 1.16

(0.94 to 1.42)

229

(4 studies)

⊕⊕⊕©

moderate4

200 per 1000 232 per 1000

(188 to 284)

M oderate1

500 per 1000 580 per 1000

(470 to 710)

High1

700 per 1000 812 per 1000

(658 to 994)

Behaviour: Not im-

proved - general

(medium term)

M oderate1 RR 0.79

(0.41 to 1.53)

98

(1 study)

⊕⊕⊕©

moderate9

300 per 1000 237 per 1000

(123 to 459)

Quality of life: Not im-

proved to an important

extent

See comment See comment Not est imable 0

(0)

See comment No study reported this

outcome.

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% 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.

1 Moderate risk approximates that of the control group in the trials.
2 Risk of bias: rated ’serious’ - many methodological issues unclear in the largest study contribut ing >50% of weight ing.
3 Inconsistancy: rated ’serious’ - I2 = 31%.
4 Risk of bias: rated ’serious’ - randomisat ion not well-described.
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5 Indirectness: rated ’serious’ - did not have any report of ’Posit ive symptoms - important improvement’ - used this proxy

measure instead.
6 Imprecision: rated ’serious’ - wide conf idence intervals f rom one very small t rial.
7 Indirectness: rated ’serious’ - pre-stated ’self care improved’ not reported - occupat ional adjustment was the only funct ional

outcome reported.
8 Risk of bias: rated ’serious’ - small t rial carries considerable weight ing and is unclear regarding how randomisat ion occurred.
9 Risk of bias: rated ’serious’ - supported by industry and unclear descript ion of many methodological issues.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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B A C K G R O U N D

Description of the condition

Schizophrenia is a severe mental illness (WHO 2015) affecting

almost 21 million people worldwide with a prevalence from four

to seven per 1000 (Saha 2005). It usually starts in late adolescence

or early adulthood (WHO 2001). Both men and women are af-

fected equally and the disorder occurs in all ethnic groups across

the world (National Institute of Mental Health 2015). The two

main types of symptoms characterising schizophrenia are i. the

so-called ’positive’ symptoms including hallucinations and delu-

sions and; ii. ’negative’ symptoms appearing as reduced sociality,

decreased emotional range, poverty of speech, and lack of interest

(Carpenter 1994). There is still a lack of information regarding the

causes of schizophrenia, therefore the treatments focus on reduc-

ing symptoms by using antipsychotic medications and generally,

they cause side effects such as drowsiness and rigidity amongst

others (National Institute of Mental Health 2015). The impact

on quality of life for those with schizophrenia is high and further-

more, from an economical viewpoint the cost of this illness is also

a real financial burden for patients, relatives and society (Knapp

2004).

Description of the intervention

The introduction of chlorpromazine in 1952 (Harvard Medical

School 2005), a ’phenothiazine antipsychotic’ and ’dopamine in-

hibitor’ (Martindale 2015) initiated a revolution in psychiatry

(Turner 2007). This led to the trend to treat mental illnesses with

medicine and was an approach to the management of chronic

schizophrenia (Rosenbloom 2002). To this day, it is still listed

in the essential list of drugs of the World Health Organization

(WHO 2013), and hence, it is not surprising that it is one of the

most common drugs employed in the treatment of people with

schizophrenia (Adams 2005). Beyond that, it acts as a standard for

the evaluation of other interventions (Adams 2005).

Reserpine, an indole alkaloid (Figure 1) (Abdelfatah 2015) from

the roots of Rauwolfia serpentina (Figure 2) has been known,

in India, to have medicinal properties for centuries (The NMR

Spectroscopy Facility 2015). It is said that Alexander the Great

administered it to his general, Ptolemy I Soter I (c.367 BC to

c.283 BC) for treatment of poison from an arrow injury, but we

await a definitive reference for this. In the 1940’s, however, it was

used to lower blood pressure but was noted to also have calm-

ing effects (Preskorn 2007). Isolated from Rauwolfia serpentina,
the compound reserpine heralded the beginning of a new era of

drug treatment for mental disorders (Macarthur 1957). It was in-

troduced as an antipsychotic in 1954 (Schatzberg 2009), but its

use has been eclipsed by other less toxic drugs (Baumeister 2003;

Fraser 1996).

Figure 1. Reserpine (Fred the Oyster 2014)
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Figure 2. Rauwolfia serpentina (Vinayaraj 2012)
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How the intervention might work

Reserpine depletes biogenic amines such as dopamine, nore-

pinephrine and serotonin and represses vesicular formation of

these in the brain (Preskorn 2007). Reserpine is hypotensive by

reduction of central sympathetic tone (Root 2013). This drug de-

pletes noradrenaline stocks - and those of catecholamines in gen-

eral - and clearly blocks transport of biogenic amines into adrenal

granules (Schuldiner 1993). Reserpine irreversibly binds itself to

the vesicular amine transporter (Schuldiner 1993) with ’recovery’

only happening when the enzyme is replenished.

Chlorpromazine is a phenothiazine derivative with anti-acetyl-

choline, anti-histamine, and anti-serotonin effects and both cen-

tral and peripheral actions (Root 2013). Its broad actions on recep-

tor sites, are, however, reversible and once the drug is eliminated

from the body, transporter activity is normalised (half life around

30 hours).

Why it is important to do this review

Reserpine is not only clinically but also historically very interesting,

and is withdrawn from the UK market. It may have been a victim

of less than perfect science and using too much of the drug may

have resulted in premature withdrawal. Even though “the clinical

relevance of reserpine was not as evident and as long lasting as

chlorpromazine” (Lopez-Munoz 2004), its effects in combination

with a diuretic for controlling blood pressure are noteworthy (

Ghosh 2010). This review is one of a large family relevant to the

use of chlorpromazine (Table 1).

O B J E C T I V E S

To investigate the effects of two old medications (reserpine and

chlorpromazine) for people with schizophrenia. Reserpine is now

rarely used while chlorpromazine remains on the essential list of

drugs of the World Health Organization.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all relevant randomised controlled trials. If a trial

had been described as ’double-blind’ but implied randomisation,

we would have included such trials in a sensitivity analysis (see

Sensitivity analysis). We excluded quasi-randomised studies, such

as those allocating by alternate days of the week. Where people

were given additional treatments within the chlorpromazine or

reserpine groups, we only included data if the adjunct treatment

was evenly distributed between groups and it was only the chlor-

promazine or reserpine group that was randomised.

Types of participants

Adults, however defined, with schizophrenia or related disorders,

including schizophreniform disorder, schizoaffective disorder and

delusional disorder, again, by any means of diagnosis.

We are interested in making sure that information is as relevant to

the current care of people with schizophrenia as possible so pro-

posed, if information was available, to clearly highlight the current

clinical state (acute, early post-acute, partial remission, remission)

as well as the stage (prodromal, first episode, early illness, persis-

tent), and as to whether the studies primarily focused on people

with particular problems (for example, negative symptoms, treat-

ment-resistant illnesses).

Types of interventions

1. Chlorpromazine

Any dose or means of delivery.

2. Reserpine

Any dose or means of delivery.

Types of outcome measures

We divided outcomes into short term (up to 6 months), medium

term (7-12 months) and long term (over 12 months). We planned

to include follow-up studies.

Primary outcomes

1. Global state

1.1 Global improvement - to a clinically important extent (defined

by each study).

2. Mental state

2.1 Positive symptoms - clinically important improvement - psy-

chological improvement

8Chlorpromazine versus reserpine for schizophrenia (Review)
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3. Functioning

3.1 Self-care - improved to a clinically important extent (defined

by each study).

4. Adverse effects

4.1 Specific - important adverse effect

Secondary outcomes

1. Global state

1.1 Length of hospital stay

1.2 Illness status (binary or continuous data)

2. Cognitive

2.1 Improved to a clinically important extent

2.2 Any change

2.2 Average endpoint/change score cognitive scale

3. Mental state

3.1 General symptoms (binary or continuous data)

3.2 Specific symptoms (binary or continuous data)

3.2.1 Positive symptoms (delusions, hallucinations)
3.2.2 Negative symptoms (lack of emotion, lack and apathetic appear-
ance)

4. Leaving the study early

4.1 For any reason

4.2 Due to adverse effects

4.3 Due to loss to follow-up

4.4 Due to acceptability of treatment

5. Behaviour and social functioning

5.1 General behaviour (binary or continuous data)

5.2 Important change in behaviour

5.3 Incidence of violence (self-violence, violence to others)

5.4 Adherence to the appropriate treatment

5.5 Social functioning (binary or continuous data)

5.5.1 Employment status (employed/unemployed)
5.5.2 Accommodation status
5.5.3 Alcohol use
5.5.4 Drug use

6. Quality of life

6.1 Important change in quality of life

6.2 General quality of life (binary or continuous data)

7. Adverse effects

7.1 General (binary or continuous data)

7.2 Specific (binary or continuous data)

’Summary of findings’ table

We used the GRADE approach to interpret findings (Schünemann

2008) and used GRADE profiler (GRADEPRO) to import data

from RevMan 5 (Review Manager) to create a ’Summary of find-

ings’ table. This table provides outcome-specific information con-

cerning the overall quality of evidence from each included study

in the comparison, the magnitude of effect of the interventions

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

as important to patient-care and decision making. We aimed to

select the following main outcomes for inclusion in the Summary

of findings for the main comparison.

1. Global state: Global improvement - to an important extent

2. Mental state: Positive symptoms - clinically important

improvement - psychological improvement

3. Functioning - self-care improved

4. Adverse effects - important adverse effects

5. Leaving the study early - due to adverse effects

6. Behaviour: important change

7. Quality of life - important change

Search methods for identification of studies

Electronic searches

Cochrane Schizophrenia Group’s Study-Based Register of

Trials

On 24 March 2016, the Information Specialist searched this reg-

ister using the following search strategy:

(*Chlorpromazine* AND *Reserpine*) in Intervention Field of

STUDY

In such a study-based register, searching the major concept re-

trieves all the relevant keywords and studies because all the stud-

ies have already been organised based on their interventions and

linked to the relevant topics.

The register 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, handsearches, grey literature, and conference

proceedings (see Group’s Module). There are no language, date,

document type, or publication status limitations for inclusion of

records into the register.
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Searching other resources

1. Reference searching

We inspected references of all included studies for further relevant

studies.

Data collection and analysis

Selection of studies

Review authors SN and CEA independently inspected citations

from the searches and identified relevant abstracts. Where disputes

arose, we acquired the full report for more detailed scrutiny. SN

and CEA obtained and inspected full reports of the abstracts meet-

ing the review criteria. If it was not possible to resolve disagree-

ment by discussion, we planned to attempt to contact the authors

of the study for clarification.

Data extraction and management

1. Extraction

Review authors SN and CEA extracted data from all included

studies. Again, we planned to discuss any disagreement and doc-

ument decisions, and, if necessary, we planned to contact authors

of studies for clarification. We extracted data presented only as

graphs and figures whenever possible, but planned only to include

if SN and CEA independently had the same result. If studies had

been multi-centred, where possible, we would have extracted data

relevant to each component centre separately.

2. Management

2.1 Forms

We extracted data onto pre-prepared standard forms.

2.2 Scale-derived data

We planned to include continuous data from rating scales only if:

1. the psychometric properties of the measuring instrument

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

and

2. the measuring instrument has not been written or modified

by one of the trialists for that particular trial.

Ideally, the measuring instrument should either be i. a self-report

or ii. completed by an independent rater or relative (not the thera-

pist). We realise that this is not often reported clearly, and planned

to note if this was the case or not 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 un-

stable 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 planned to combine end-

point and change data in the analysis as we aimed to us mean dif-

ferences (MD) rather than standardised mean differences (SMD)

throughout (Higgins 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 aimed to apply the following

standards to relevant continuous data before inclusion.

We planned to enter all relevant data from studies of > 200 par-

ticipants in the analysis irrespective of the following rules, because

skewed data pose less of a problem in large studies. We would also

have entered all relevant change data as when continuous data are

presented on a scale that includes a possibility of negative values

(such as change data), it is difficult to tell whether data are skewed

or not.

For endpoint data from studies < 200 participants, we planned to

use the following methods:

(a) if a scale started from the finite number zero, we would have

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 have excluded these data.

If this ratio is higher than one but below 2, there is suggestion

of skew. We would have entered these data to test whether their

inclusion or exclusion changed the results substantially. Finally,

if the ratio was larger than 2, we planned to include these data,

because skew is less likely (Altman 1996; Higgins 2011).

b) if a scale starts from a positive value (such as the Positive and

Negative Syndrome Scale (PANSS), (Kay 1986), which can have

values from 30 to 210), we planned to modify the calculation

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

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

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

2.5 Common measure

To facilitate comparison between trials, we intended, if possible,

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).
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2.6 Conversion of continuous to binary

Where possible, we made efforts to convert outcome measures

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

points on rating scales and dividing participants accordingly into

’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 planned to use the primary cut-off presented by the

original authors.

2.7 Direction of graphs

We entered data in such a way that the area to the left of the line of

no effect indicates a favourable outcome for chlorpromazine and

reserpine. If keeping to this made it impossible to avoid outcome

titles with clumsy double-negatives (e.g. ’Not un-improved’), we

intended to report data where the left of the line indicates an

unfavourable outcome, and to note this in the relevant graphs.

Assessment of risk of bias in included studies

Again, review authors SN and CEA worked independently to as-

sess risk of bias by using criteria described in the Cochrane Hand-
book for Systematic Reviews of Interventions (Higgins 2011) to assess

trial quality. This set of criteria is based on evidence of associations

between overestimate of effect and high risk of bias of the article

such as sequence generation, allocation concealment, blinding, in-

complete outcome data and selective reporting.

If the raters had disagreed, we planned to make the final rating by

consensus. Where inadequate details of randomisation and other

characteristics of trials were provided, we planned to contact the

authors of the studies in order to obtain further information. We

would have reported non-concurrence in quality assessment, and if

disputes had arisen as to which category a trial was to be allocated,

again, we would have resolved this by discussion.

We noted the level of risk of bias in the Risk of bias in included

studies, Figure 3, Figure 4 and Summary of findings for the main

comparison.
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Figure 3.
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Figure 4.

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). For binary data presented in the ’Summary of find-

ings’ table, where possible, we calculated illustrative comparative

risks.

2. Continuous data

For continuous outcomes, we planned to estimate mean differ-

ence (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 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. 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).

If we had included cluster studies, where clustering was not ac-

counted for in primary studies, we planned to present data in a

table, with a (*) symbol to indicate the presence of a probable unit

of analysis error and to contact the first authors of studies to ob-

tain intra-class correlation coefficients (ICCs) for 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 planned to 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 bi-

nary data as presented in a report should be divided by a ’design ef-

fect’. 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 had not been reported, we would have assumed

it to be 0.1 (Ukoumunne 1999).

If cluster studies had been appropriately analysed taking into ac-

count ICCs and relevant data documented in the report, synthe-

sis with other studies would be possible using the generic inverse

variance technique.
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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 appropriate if the condition of interest is unstable (Elbourne

2002). As both effects are very likely in severe mental illness, we

only used 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 planned to present the additional treatment arms in compar-

isons. If data were binary, we would simply have added these and

combined them within the two-by-two table. If data were contin-

uous, we would have combined the data following the formula in

section 7.7.3.8 of the Cochrane Handbook for Systematic Reviews
of Interventions (Combining groups) (Higgins 2011). Where the

additional treatment arms were not relevant, we did not use 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 were lost, but the total loss

was less than 50%, we would address this within the Summary of

findings for the main comparison by down-rating quality. Finally,

we would also downgrade quality within the Summary of findings

for the main comparison should loss be 25% to 50% in total.

2. Binary

In the case where attrition for a binary outcome was between

0% and 50% and where these data were not clearly described,

we planned to present data on a ’once-randomised-always-analyse’

basis (an intention-to-treat (ITT) analysis). We would assume all

those leaving the study early to have the same rates of negative

outcome as those who completed, with the exception of the out-

come of death and adverse effects. For these outcomes, we would

use the rate of those who stayed in the study - in that particular

arm of the trial - for those who did not. We planned to undertake

a sensitivity analysis to test how prone the primary outcomes were

to change when data only from people who completed the study

to that point were compared to the ITT analysis, using the above

assumptions.

3. Continuous

3.1 Attrition

In the case 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 planned to use these data.

3.2 Standard deviations

If standard deviations (SDs) were not reported, we determined

that first we would try to obtain the missing values from the au-

thors. If not available, where there were missing measures of vari-

ance for continuous data, but an exact standard error (SE) and

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

value or ’t’ value available for differences in mean, we can calculate

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

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

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

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

confidence intervals, ranges or other statistics. If these formulae

do not apply, we can calculate the SDs according to a validated

imputation method which is based on the SDs of the other in-

cluded studies (Furukawa 2006). Although some of these impu-

tation strategies can introduce error, the alternative would be to

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

planned nevertheless to examine 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 are lost to follow-up. Some trials just present

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 decided therefore not to exclude studies

based on the statistical approach used. However, we prefer to use

the more sophisticated approaches, e.g. MMRM or multiple-im-

putation to LOCF and only present completer analyses if some

kind of ITT data were not available at all. Moreover, we aimed to

address this issue in the item “incomplete outcome data” of the

’Risk of bias’ tool.
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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. We planned to discuss fully such situ-

ations or participant groups when they arose.

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. We planned to discuss fully such method-

ological outliers when they arose.

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 es-

timate of the percentage of inconsistency thought to be due to

chance (Higgins 2003). The importance of the observed value of I
2 depends 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). We interpreted an I2 estimate greater

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

nificant Chi2 statistic as evidence of substantial levels of hetero-

geneity (Section 9.5.2 Cochrane Handbook for Systematic Reviews of
Interventions - Higgins 2011). If substantial levels of heterogeneity

had been found in the primary outcome, we planned to explore

reasons for the heterogeneity (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 Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We are aware

that funnel plots may be useful in investigating reporting biases

but are of limited power to detect small-study effects. We did not

use funnel plots for outcomes as there were fewer than 10 studies.

In other cases, if funnel plots had been possible, we planned to

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 on to 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 used a fixed-effect model for all analyses.

Subgroup analysis and investigation of heterogeneity

1. Subgroup analyses

1.1 Primary outcomes

We did not anticipate subgroup analyses.

1.2 Clinical state, stage or problem

We proposed to undertake this review and provide an overview

of the effects of chlorpromazine and reserpine for people with

schizophrenia in general. In addition, however, we planned to

report data on subgroups of people in the same clinical state, stage

and with similar problems.

2. Investigation of heterogeneity

We planned to report high levels of inconsistency. First, we would

have investigated whether data had been entered correctly. Second,

if data were correct, we would have visually inspected the graph

and removed outlying studies to see if homogeneity was restored.

For this review, we decided that should this occur with data con-

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

of the total weighting, we would present these data. If not, we

would not pool data and would discuss any issues. We know of

no supporting research for this 10% cut-off, but are investigating

use of prediction intervals as an alternative to this unsatisfactory

state.

If unanticipated clinical or methodological heterogeneity were ob-

vious, we would simply state hypotheses regarding these for future

reviews or versions of this review. We did not anticipate undertak-

ing analyses relating to these.
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Sensitivity analysis

1. Implication of randomisation

We aimed to include trials in a sensitivity analysis if they were

described in some way as to imply randomisation. We initially

included these studies in analyses and if there was no substantive

difference when the implied randomised studies were added to

those with better description of randomisation, then we used all

useable data from these studies. If their inclusion had resulted in

statistically significant differences, we would not have added data

from these lower quality studies to the results of the better trials,

but presented such data within a subcategory.

2. Assumptions for lost binary data

If assumptions had to be made regarding people lost to follow-

up (see Dealing with missing data), we intended to compare the

findings of the primary outcomes when we used our assumption

compared with completer data only. If there was a substantial

difference, we planned to report results and discuss them, but

continue to employ our assumption.

If assumptions had to be made regarding missing SDs data (see

Dealing with missing data), we intended to compare the findings

on primary outcomes when we used our assumption compared

with completer data only. We planned to undertake a sensitivity

analysis to test how prone results were to change when ’completer’

data only were compared to the imputed data using the above

assumption. If there was a substantial difference, we planned to

report results and discuss them, but continue to employ our as-

sumption.

3. Risk of bias

We analysed the effects of excluding trials that we judged to be at

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

sation (implied as randomised with no further details available,

allocation concealment, blinding and outcome reporting) for the

meta-analysis of the primary outcome. If 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.

4. Imputed values

We also planned to undertake a sensitivity analysis to assess the

effects of including data from trials if we used imputed values for

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

If substantial differences had been noted in the direction or pre-

cision of effect estimates in any of the sensitivity analyses listed

above, we planned not to pool data from the excluded trials with

the other trials contributing to the outcome, but would present

them separately.

5. Fixed and random effects

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

also synthesised data for the primary outcome using a random-

effects model to evaluate whether this altered the significance of

the results

R E S U L T S

Description of studies

Results of the search

Details of the search results are illustrated in the PRISMA study

flow diagram Figure 5
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Figure 5. Study flow diagram.
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In the original search, we found and inspected 29 potentially rel-

evant reports. Out of these, we selected 26 full-text papers to be

assessed for eligibility. We then grouped these into ’studies’ where

several of the reports referred to the same trial. We excluded 16

reports, referring to 14 studies. So, finally, we included nine stud-

ies (10 reports).

Included studies

We included nine studies

1. Methods

While two included studies were cross-over trials (Kovitz 1955;

Shepherd 1956), the remainder were parallel trials (Ayd 1956;

Barrett 1957; Gardner 1955; Kurland 1956; Lasky 1962; Wirt

1959; Zeller 1956). All studies seem to have been randomised

although two - Gardner 1955 and Kovitz 1955 - do not clearly

report how this was achieved but it is implied within the text.

2. Length of trials

The duration of the studies varied. We identified reports from over

one month (Wirt 1959) to eight months (Zeller 1956), although

Wirt 1959 also reported at one year. We are unclear of the duration

of Ayd 1956, but it was at least a few months.

3. Participants

Almost all participants are people with schizophrenia. Two stud-

ies also reported on people with other mental disorders such as

depression (Kovitz 1955; Zeller 1956). For this review, we only

extracted the results for people with schizophrenia.

4. Setting

Most people in these old studies had been in hospital for long

periods of time and the studies themselves were set in the large,

long-stay hospitals (Gardner 1955; Kovitz 1955; Lasky 1962;

Shepherd 1956; Wirt 1959; Zeller 1956), or wards (Barrett 1957;

Kurland 1956). Ayd 1956 reports on “non-hospitalised” people

but at the same time clearly some of the most disturbed people -

many of whom are in the subset used for this review - do seem to

have been in hospital - at least initially.

5. Study size

The number of people varied from 21 (Zeller 1956) to 400 (

Kurland 1956). On average there were 60 participants per trial.

6. Intervention

6.1 Chlorpromazine

The minimum dosage of chlorpromazine delivered was 100 mg/

day (Gardner 1955; Kovitz 1955), and the maximum reached

1600 mg/day (Lasky 1962). However, for most studies dosage was

at a level that would be recognised in everyday practice today. Ayd

1956 reported a range of 75 mg/day to 2.5 g/day, but it is unclear

if this was for people with schizophrenia.

6.2 Reserpine

The minimum dosage of reserpine delivered was around 1.5 mg/

day (Lasky 1962) and the maximum, again a considerable multiple

of the minimum, was about 15 mg/day (Shepherd 1956).

6.3 Other drug treatment groups

Two trials also evaluated other types of treatments beyond the

chlorpromazine and reserpine groups (Lasky 1962; Wirt 1959).

One trial included a combination of the analysed trials as well

(Barrett 1957), and four trials also had a placebo arm (Gardner

1955; Kovitz 1955; Shepherd 1956; Zeller 1956).

7. Outcomes

We extracted the following outcomes: global state, cognitive state,

mental state, functioning, behaviour and adverse events. We found

no data regarding quality of life or service use. All outcomes even-

tuated were dichotomous.

7.1 Outcome scales

As already mentioned the outcomes were all binary and are pre-

sented in various scales comprised in the subcategories presented

below.

7.1.1 Cognitive state

i. Wechsler Bellevue (Wechsler 1939)

David Wechsler, a clinical psychologist, worked in Bellevue Hospi-

tal, USA. His initial test, the Wechsler-Bellevue Intelligence Scale

(WBIS), was published in 1939 and was designed to measure in-

tellectual performance by adults. He constructed the WBIS be-

cause existing intelligence tests for adults were adaptations of tests

for children and had little face validity for older age groups. Since

that time the initial measure has been developed and revised sev-

eral times. Higher scores indicate higher performance.
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ii. Porteus Maze (Porteus 1945)

Stanley Porteus, an Australian working in Hawaii, developed this

measure to attempt to measure planning capacity and foresight.

It is a test of nonverbal performance intelligence. It was originally

presented in 1914 but has undergone several revisions right up

to the latter years of the 20th century. It takes up to one hour to

complete and involves asking people to trace on paper their way

through a complex network of passages to an exit point. Higher

scores are better.

iii. Rohrschach inkblot test (Rohrschach 1921)

The Rorschach inkblot test involve a person’s interpretation of a

blot of ink and these interpretations are then used for a psychoan-

alytic consideration and diagnostic aid. The procedure, its diag-

nostic validity (Garfield 1947), and its scoring (Exner 2002) has

come in for major criticism (Wood 2000) and the use of this test

as fallen out of favour.

7.1.2 Mental state

i. MACC - Behavioural Adjustment Scale (Lyerly 1973)

The main use of this scale has been in the evaluation of people with

psychosis. Although not specific for schizophrenia, the MACC

appears to evaluate exactly those social areas where people with

schizophrenia have defects. The item content of the scale was se-

lected from a very large pool of questions. Those which were most

sensitive to the improvement in relevant social behaviour induced

by neuroleptic treatment in “psychotic subjects” were chosen for

the final version in 1962. The 1971 revised scale resulted from the

evaluation of the results of drug studies. The least sensitive items

of the original scale were removed leaving a shorter and sensitive

instrument, which can be scored in about five minutes by an ob-

server who is familiar with the patient. To reduce variance, the

manual suggests the use of an average of two raters to obtain each

person’s rating. As the social relations are scored, this step may

be more necessary for this type of scale than for symptom rating

scales, since relationships are personal and patients may relate dif-

ferently to different types of people. An ’interview’ is not really

necessary, as observed behaviours and experienced relationships

are the main basis for rating.

The 1971 MACC is a well-documented and validated scale of 16

questions rated on five severity levels. Four factor analysis based

subscores are calculated: one each on 1 - mood; 2 - co-operation;

3 - communication; and 4 - social contact. Consistency checks are

possible. Item questions are clear and severity levels are described.

The individual investigator, however, still has freedom to interpret

the meaning of ’frequent’ and ’often’ in some of the descriptions.

The MACC is simple and clear enough to have been successfully

used by nurses and even by the patient’s relatives, with a very

high inter-rater reliability. Validity and reliability have been well-

documented as has sensitivity to change.

ii. MSRPP - Multidimensional Scale for Rating Psychiatric Pa-

tients (Hamilton 1960)

The MSRPP or Hamilton’s schizophrenia scale is a modification

of the IMPS (Inpatient Multidimensional Psychiatric Scale). The

MSRPP is to be completed after a psychiatric interview. It con-

sists of 18 items, in the form of simple questions, to be rated

along a four-point scale. The severity scores are defined by short

behavioural descriptions on the form, thus avoiding interpreta-

tion problems. The scale was mainly designed for the evaluation

of chronically hospitalised people with schizophrenia. Although

the MSRPP is well-designed and easy to complete, it has never

received the acceptance of the other scales designed by Hamilton.

The MSRPP can be completed on the basis of the information

obtained in the standard interview provided for the BPRS (Brief

Psychiatric Rating Scale).

iii. Psychiatric Improvement Scale (Schofield 1954; Wirt 1959)

The initial ratings in this study were undertaken using a scale

designed for the purpose of the trial and published within the trial

report. This was a broad measure of improvement into categories

of worse (1), unchanged, slightly improved, moderately improved

and remission (9). At one year, similar ratings were made but these

are referenced as being from the ‘Follow-up’ version of the scale.

7.2 Missing outcomes

No study reported quality of life, or even service outcomes such

as discharge. However, these are trials which are at the very dawn

of evaluation with randomisation. Today, we would be wanting

and expecting such outcomes but there is a real danger of judging

trials of the past by standards of today. It is remarkable how these

researchers of around seventy years ago made their work partly

future-proof by randomisation and reasonable reporting.

Excluded studies

We had to exclude nine trials because it was unclear if they were

randomised (Barsa 1956; Bennett 1956; Bowes 1956; Hollister

1956; Holmberg 1956; Hormia 1956; Rinaldi 1956; Rosner 1955;

Schmidt 1957). Other reasons for excluding studies were because

their interventions did not correspond with the focus of this review

(Abse 1960; Barsa 1956; Foote 1958; Hollister 1956; Hormia

1956; Rinaldi 1956; Schmidt 1957); three trials did not include

people with schizophrenia (Abse 1960; Mason-Browne 1957;

Rosner 1955); and, finally, we excluded two trials because they did

not provide any numerical data (Shawver 1959; Simon 1958).

Risk of bias in included studies

Please see Figure 3 and Figure 4 for graphical representation of the

estimates of risk of bias for each study.

Allocation

Only two studies reported on both randomised allocation as well

as allocation concealment (Barrett 1957; Lasky 1962). Two of
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the studies do not clearly report the randomisation process but

do use a binding method for concealment (Gardner 1955; Kovitz

1955). Four studies describe a randomisation method but their

blinding method was not reported well (Kurland 1956; Shepherd

1956; Wirt 1959; Zeller 1956). Ayd 1956 states how people were

randomly selected but it is unclear if treatments were also randomly

allocated.

Blinding

Barrett 1957 , Kovitz 1955 ,Lasky 1962 , Shepherd1956 were trials

where blinding of particpants, personnel and outcome assessment

are clear. The remaining studies are unclear on either both or one

of these issues.

Incomplete outcome data

For most studies we were not clear about attrition bias. Three

studies report no losses (Barrett 1957; Kovitz 1955; Zeller 1956)

and one does report numbers (Wirt 1959). Kurland 1956, in the

very brief report simply did not report loss and in Shepherd 1956

it was unclear. Lasky 1962 seems focused on adverse effects and

Gardner 1955 really does seem to completely report all data.

Selective reporting

Four studies have no evidence for selective reporting (Barrett 1957;

Gardner 1955; Kovitz 1955; Lasky 1962) and one other specif-

ically reports how efforts were made to ensure precise reporting

(Zeller 1956). Ayd 1956 reported on common adverse effects by

group, but did not necessarily report the [presumably] less fre-

quent rates in the converse group. Wirt 1959 and Shepherd 1956

did not report adverse effects by group of allocation, but it is likely

for both cases that this was more inadvertent reporting bias in

these very early studies. For Kurland 1956 the report was so short

that it is difficult to judge extent of any bias.

Other potential sources of bias

Company support could be detected in three studies (Kovitz 1955;

Lasky 1962; Zeller 1956). In two other trials the support came

either as grants (Wirt 1959), or it was not reported at all (Kurland

1956). The final three studies do clearly consider their indepen-

dence from any company support (Barrett 1957; Gardner 1955;

Shepherd 1956).

Effects of interventions

See: Summary of findings for the main comparison

CHLORPROMAZINE versus RESERPINE for schizophrenia

For this review we generated a single comparison. We identified

nine randomised trials from which it was possible to extract nu-

merical data.

1. COMPARISON 1: CHLORPROMAZINE versus

RESERPINE

In this comparison, there were six outcomes.

1.1 Global state: Not improved

For this outcome we found six relevant studies and categorised

data into two subgroups (in keeping with our protocol).

1.1.1 short term

There are six relevant trials in this subgroup, with a total of 781

people. For this outcome, within this subgroup, we did find evi-

dence that ’chlorpromazine’ was clearly different in its effects com-

pared with ’reserpine’ (risk ratio (RR) RR 0.75 95% confidence

interval (CI) 0.62 to 0.92, Analysis 1.1).

1.1.2 medium term

There is a single trial in this subgroup, which included a total of

40 participants. There was not a clear difference between ’chlor-

promazine’ and ’reserpine’ within this subgroup (RR 0.67 95% CI

0.35 to 1.27, Analysis 1.1).

1.2 Cognitive state: Not improved (various scales) (short

term)

For this outcome we found a single study, the data from which we

divided into six subgroups in accordance with our protocol.

1.2.1 picture completion (Wechsler-Bellevue)

There is a single trial in this subgroup, with a total of 19 people.

There was not a clear difference between ’chlorpromazine’ and

’reserpine’ within this subgroup (RR 0.74 95% CI 0.16 to 3.48,

Analysis 1.2).

1.2.2 planning capacity (Porteus Maze)

There is a single trial in this subgroup, which included a total of

19 participants. There was not a clear difference between ’chlor-

promazine’ and ’reserpine’ within this subgroup (RR 2.78 95% CI

0.71 to 10.94, Analysis 1.2).

1.2.3 psychological test

We found one trial to be relevant to this subgroup, which included

a total of 19 participants. For this subgroup, we did not find

evidence of a clear difference between the two treatments (RR 0.37

95% CI 0.05 to 2.95, Analysis 1.2).
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1.2.4 similarities (Wechsler-Bellevue)

We found one trial to be relevant to this subgroup, which included

a total of 19 participants. There was not a clear difference between

’chlorpromazine’ and ’reserpine’ within this subgroup (RR 1.85

95% CI 0.61 to 5.63, Analysis 1.2).

1.2.5 variety of content (Rohrschach)

There is a single trial in this subgroup (total n = 19). For this

subgroup, we did not find evidence of a clear difference between

the two treatments (RR 0.89 95% CI 0.34 to 2.32, Analysis 1.2).

1.2.6 vocabulary (Wechsler-Bellevue)

There is a single trial in this subgroup, with a total of 19 people.

For this subgroup, we did not find evidence of a clear difference

between the two treatments (RR 0.56 95% CI 0.06 to 5.14,

Analysis 1.2).

1.3 Mental state: Not improved (MACC-Behavioural

Adjustment Scale)

We identified three studies relevant to this outcome and cate-

gorised data into five subgroups (in keeping with our protocol).

1.3.1 affect (short term)

There is a single trial in this subgroup, which included a total of

20 participants. For this subgroup, we did not find evidence of a

clear difference between the two treatments (RR 1.0 95% CI 0.56

to 1.78, Analysis 1.3

1.3.2 affect (medium term)

We found one trial to be relevant to this subgroup, which included

a total of 98 participants. For this subgroup, we did not find

evidence of a clear difference between the two treatments (RR 0.69

95% CI 0.40 to 1.19, Analysis 1.3

1.4 Mental state: Not improved (MSRPP)

1.4.1 disorganisation (short term)

There is a single trial in this subgroup (total n = 19). For this

subgroup, we did not find evidence of a clear difference between

the two treatments (RR 1.11 95% CI 0.08 to 15.28, Analysis 1.4).

1.4.2 ideation (medium term)

We found one trial to be relevant to this subgroup, with a total of 98

people. There was not a clear difference between ’chlorpromazine’

and ’reserpine’ within this subgroup (RR 0.83 95% CI 0.60 to

1.15, Analysis 1.4)

1.4.3 paranoid distortion (short term)

We found one trial to be relevant to this subgroup, which included

a total of 19 participants. For this subgroup, we did not find

evidence of a clear difference between the two treatments (RR 1.33

95% CI 0.62 to 2.89, Analysis 1.4

1.5 Functioning: Not improved (occupational adjustment)

(medium term)

We identified one study relevant to this outcome, with a total of

40 people. There are no subgroups in this outcome. There was not

a clear difference between ’chlorpromazine’ and ’reserpine’ (RR

0.83 95% CI 0.47 to 1.47, Analysis 1.5, ).

1.6 Adverse events (short term)

For this outcome we found four relevant studies and categorised

data into two subgroups (in keeping with our protocol).

1.6.1 lactation

Only Ayd 1956 reported this outcome (n = 51) with no clear

difference between groups (RR 3.12 95% CI 0.13 to 73.06).

1.6.2 Parkinsonism

Again only Ayd 1956 reported this outcome (n = 51) with no clear

difference between groups (RR 0.35 95% CI 0.01 to 8.12).

1.6.3 toxic reaction

We found three trials to be relevant to this subgroup, with a total

of 210 people. For this subgroup, we did not find evidence of a

clear difference between the two treatments (RR 1.68 95% CI

0.43 to 6.54, Analysis 1.6).

1.7. Leaving the study early: Due to adverse event (short

term)

There are four relevant trials in this subgroup, with a total of 229

people. For this subgroup, we did not find evidence of a clear

difference between the two treatments (RR 1.16 95% CI 0.94 to

1.42, Analysis 1.7)

21Chlorpromazine versus reserpine for schizophrenia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



1.8 Behaviour: Not improved (MACC-Behavioural

Adjustement Scale) (short term)

1.8.1 communication

There is a single trial in this subgroup, with a total of 20 people.

For this subgroup, we did not find evidence of a clear difference

between the two treatments (RR 1.20 95% CI 0.54 to 2.67,

Analysis 1.8)

1.8.2 co-operation

There is a single trial in this subgroup (total n = 20). There was not

a clear difference between ’chlorpromazine’ and ’reserpine’ within

this subgroup (RR 0.78 95% CI 0.49 to 1.23, Analysis 1.8).

1.8.3 motility

There is a single trial in this subgroup, which included a total of

20 participants. For this subgroup, we did not find evidence of

a clear difference between the two treatments (RR 0.33 95% CI

0.09 to 1.27, Analysis 1.8).

1.8.4 total adjustment

We found one trial to be relevant to this subgroup, which included

a total of 20 participants. There was not a clear difference between

’chlorpromazine’ and ’reserpine’ within this subgroup (RR 0.71

95% CI 0.34 to 1.50, Analysis 1.8).

1.9. Behaviour: Not improved (MSRPP) (short term)

1.9.1 resistive isolation

We found one trial to be relevant to this subgroup, with a total of 19

people. There was not a clear difference between ’chlorpromazine’

and ’reserpine’ within this subgroup (RR 0.56 95% CI 0.13 to

2.34, Analysis 1.9).

1.10 Behaviour: Not improved (medium term)

1.10.1 general

There is a single trial in this subgroup, with a total of 98 people.

For this subgroup, we did not find evidence of a clear difference

between the two treatments (RR 0.79 95% CI 0.41 to 1.53,

Analysis 1.10).

D I S C U S S I O N

Summary of main results

1. CHLORPROMAZINE versus RESERPINE for

schizophrenia

1.1 Global state: Not improved (short and medium term)

This review identifies low-quality data from over sixty years ago

and found chlorpromazine does have better effect on the wide

ranging outcome of ’global state’ compared to reserpine (N > 700).

The data provided by the included trials are better than some more

modern comparisons. It is a relief that chlorpromazine, which is

still in wide use, gives a somewhat better outcome than reserpine,

and leaves us with less of a dilemma than if the outmoded drug

had been found to be more beneficial.

1.2 Mental state: Not improved (paranoid distortion) -

Multidimentional Scale for Rating Psychiatric Patients

(MSRPP) (short term)

With only 19 participants contributing to this equivocal outcome,

it is difficult to make conclusive statements. Data are only short

term and the quality is categorised to be very low. It is not clear if

reserpine is any worse, or better for mental state outcomes.

1.3 Functioning: Not improved (occupational adjustment)

(medium term)

With only 40 people having had an outcome recorded of relevance

to ’functioning’, and the data being of ’moderate’ quality it is

impossible to draw firm conclusions. We do not know if there is

advantage in the use of reserpine over chlorpromazine.

1.4 Behaviour: Not improved - general (medium term)

For this outcome one study (n = 98) reported benefit for people

allocated chlorpromazine, but the finding did not reach conven-

tional levels of statistical significance. The finding is promising for

chlorpromazine and fits with the ’global state’ outcome - although

may be measuring some of the same phenomena.

1.5 Adverse events - toxic reaction (short term)

Toxic reactions were no more common for one drug or the other. If

anything, there are less in the reserpine group although difference

does not reach conventional levels of statistical significance and is

of ’moderate’ quality. We now know that toxic reactions caused by

reserpine tend to last until the body can replenish the permanently
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inactivated enzymes, whereas for chlorpromazine the situation is

reversed once the drug is metabolised or excreted.

1.6 Leaving the study early: due to adverse event (short term)

Lasky 1962 dominates this result and nearly 70% of people in

this larger trial left the study early. We were unsure of the quality

rating (moderate) because of a lack of detailed reporting. Because

Lasky 1962 also reports on ’toxic reaction’, we know that almost

all these people did not leave for that reason. Something else was

unacceptable to participants or the trialists.

1.7 Missing outcome: Quality of life

We hoped, as we do for all studies, to find some measure of quality

of life although we were not that hopeful as such measures are

really only seen in relatively recently in trials, but we had hope of

some proxy measure. Such data were not available in the included

studies and as such, we are unable to comment if these drugs,

used so long ago, for people with the most chronic and serious of

mental illnesses did have any effect on their life.

Overall completeness and applicability of
evidence

1. Completeness

The general impression is that there is no clear evidence for the

completeness of the outcomes. Since the reports date back over

50 years it is quite understandable that not everything is well-

described, but however a clear attempt could be noticed regarding

to the description of the study conduct in particular. Even if it

does not always appear that the blinding method was applied, the

way of implementation shows a clear implication for that and can

therefore still be accepted. It should be mentioned that the authors

were overall very eager to give as much detail as possible; Shepherd

1956 especially was considerably well-reported and can be seen as

an example even for studies carried out today.

2. Applicabilty

These data are from a different age of psychiatric treatment. How-

ever, in many places in the world people with schizophrenia still

remain for long periods in hospitals with very limited resources

that are not dissimilar to when some of these trials were conducted

(Saraceno 2007).

Quality of the evidence

The quality does not stand out and is hence debatable. Based on

the summary of main findings, more studies are categorised as

moderate quality in comparison to some others which indicate

low to very low quality. According to the review authors’ impres-

sions during the data-extraction process, the quality could not be

easily detected; in many cases where there was insufficient detail,

we evaluated the risk as unclear. For this reason, it can not be as-

sumed that unclear risk automatically tends to be negative, it can

also be the result of poor resources or unclear provision of infor-

mation. In general, the use of random allocations and efforts to

realise blinding methods in studies carried out in the 1960’s before

CONSORT should be appreciated.

Potential biases in the review process

We are aware that we could have failed to identify small studies

of relevance, but are not aware of any overt biases in the review-

ing process. Review author CEA did hope that chlorpromazine

would be found to be better than reserpine before starting and it

is possible that this has influenced the overall review. However the

data extraction and main part of the work and consideration of

the data was undertaken by review author SN who did not have

any prior concerns over the toxicity of reserpine.

Agreements and disagreements with other
studies or reviews

In Samara 2014 chlorpromazine was compared with every other

antipsychotic drug in a wide-ranging review. Although we seem

to have found more data and included more studies relevant to

this comparison - the findings of Samara 2014 and this review are

broadly similar.

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

The included studies from over half a century ago inform us that

reserpine may have an effect on global state but that of chlorpro-

mazine is greater. Also, although there may be no difference be-

tween the two drugs reported in the original trials regarding ad-

verse effects, we now know from better understanding of phar-

macology that the effects of reserpine are irreversible, so those of

reserpine are likely to last a long time (Lajtha 2013). Chlorpro-

mazine is a World Health Organization (WHO) essential drug
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(WHO 2013). Data show it is the better and safer of the two

drugs and should be accessible worldwide. We note that reserpine

is being experimented with for use for people whose illness has

not responded to clozapine (Healy 1997). It would seem under-

standable if the person with schizophrenia would be wary of such

a potent combination of medications.

2. For clinicians

Use of reserpine has fallen out of favour (Haynes 1994) and results

from this review suggests that this is justified. The potency of this

drug is now understood better, and it would seem, apart from very

special circumstances, best to avoid reserpine.

3. For policymakers

There are better, safer drugs than reserpine for policymakers to

consider. Should reserpine be suggested for any clinical use, it

should be in highly supervised context with full and comprehen-

sive informed consent and, we suggest, within the context of a

randomised trial.

Implications for research

1. General

It is usual at this point in a review to comment on how better re-

porting within studies, better compliance with CONSORT would

have liberated much useful data. These trials predated CONSORT

by over three decades (Schulz 2010). It certainly is a loss to this

review that two trials had to be excluded solely because no us-

able numerical data were reported (Shawver 1959; Simon 1958).

However, what is notable by the author who has seen many much

more recent trials (CEA), is the clarity of reporting of these old

studies. Shepherd 1956, for example, describes methodology that

may now seem somewhat [and only somewhat] dated with great

clarity anticipating the stipulations of CONSORT by 40 years

(Schulz 2010). Shepherd 1956 thoughtfully reviews existing liter-

ature, presents methods and results and then sets these findings in

context.

2. Specific

2.1 Reviews

We recognise that closer scrutiny may reveal that some of the

excluded studies that currently seem to be randomised are not but,

from what we know at present, there are several studies that would

fit into either historical reviews such as this one, or other work

more relevant to every day practice. These are highlighted in Table

1.

2.2 Trials

We do not feel that direct comparison between reserpine and chlor-

promazine is warranted.
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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]

Ayd 1956

Methods Allocation: randomly selected people - not clear if treatments were allocated at random.

Blinding: none.

Design: parallel.

Duration: unclear - but several months.

Country: United States.

Participants Diagnosis: “neuropsychiatric patents” including people with schizophrenia.

N = 300 (51 with schizophrenia).

Sex: 127 men, 173 women.

Age: not reported.

Setting: non-hospitalised, private although there is some mention of the disturbed people

being in hospital

History: no further details.

Interventions 1. Chlorpromazine: variable doses from 75 mg / day right up to 2.5 g/day for a few very

disturbed people. N = 150 (25 with schizophrenia).

2. Reserpine: variable doses from 0.5 mg / day right up to 15 mg / day for a few very

disturbed people. N = 150 (26 with schizophrenia)

Outcomes Global state: Improved/unimproved (clinical judgement).

Adverse effects: specific list of important problematic effects - lactation, Parkinsonism

Unable to use:

Adverse effects: dermatitis, jaundice, photosensitivity, nasal congestion, visual distur-

bances, tremulousness, gastrointestinal problems, pain, depression (all reported as prob-

lematic for one or other group but no comparative numbers reported)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Text in study: “patients selected at ran-

dom”....

It is unclear if the treatments were allocated

at random. We have assumed so

Allocation concealment (selection bias) Unclear risk No details.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No indication of blinding.
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Ayd 1956 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No blinding at outcome.

Incomplete outcome data (attrition bias)

All outcomes

Low risk All participants accounted for in final anal-

ysis.

Selective reporting (reporting bias) High risk Adverse effects were described as frequent

but numbers for each group of allocation

were often poorly reported or not reported

at all

Other bias Low risk None apparent.

Barrett 1957

Methods Allocation: randomised.

Blinding: double-blind.

Design: parallel.

Duration: 3 months, extended to 4 months*.

Country: United States.

Participants Diagnosis: “chronic regressed” schizophrenia.

N = 30.**

Sex: not reported.

Age: mean ~ 35 years, range 24 - 47 years.

Setting: hospital.

History: prolonged courses of ECT, insulin, and “ total push programs”, duration of

hospitalisation mean ~ 6 - 8 years

Interventions 1. Chlorpromazine: mean dose: 435 mg/day (1st month), 731 mg/day (2nd month),

385 mg/day (3rd month). N = 10.

2. Reserpine: mean dose: 4.3 mg/day (1st month), 6.6 mg/day (2nd month), 6.4 mg/

day (3rd month). N = 10.

3. Chlorpromazine + reserpine: mean dose 2.4 mg/day (1st month), 3.2 mg/day (2nd

month), 2.0 mg/day (3rd month). N = 10.***

Outcomes Mental state: not improved (MACC)

Behaviour: communication, co-operation, motility, total adjustment (MACC)

Adverse event: toxic reaction

Leaving the study early: due to adverse event.

Unable to use -

Sociometric: data not reported by group.

Notes *Only the third month is considered due to the fact that in the fourth month only

combination of drugs and placebo had been administered

** Two people in the chlorpromazine group were ’replaced’ after others had left because

of toxicity
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Barrett 1957 (Continued)

*** Data not used.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Text in study: “randomly assigned to three

drug groups of 10 each, and two held in re-

serve” , “The medications were designated

with an alphabetical code”

SN and CEA judgement: likely to be ran-

domised properly due to the very similar av-

erage age depicted in the participants’ sec-

tion

Allocation concealment (selection bias) Low risk Text in study: “identical capsules” , “In

accordance with the double-blind design,

neither raters nor subjects were aware of

the nature or quantity of drug given. As a

further refinement, all subjects were given

an identical number of capsules regardless

of the individual dosage. This was accom-

plished by the addition of an appropriate

number of inert capsules to the individual

drug schedule”

SN and CEA judgement: very good effort

to establish a double-blind design since it

had been conducted in very early years

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Text in study: “parallel control group is used

to insure that the raters remain objective in

their ratings. If the raters are not aware of

wether they are rating an experimental or a

control subject, they are more apt to base

their ratings on observations than on per-

sonal bias”. “The genuine surprise of the

raters upon learning that there was actu-

ally no control group lent further support

to the impression that the raters indeed be-

haved as though there was a control group”

- blinding the raters

SN and CEA judgement: nice approach to

remain as objective as possible considering

many refined methods

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Text in study: “All raters were told that

there was a control group when there was

actually none”. “The genuine surprise of

the raters upon learning that there was ac-
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Barrett 1957 (Continued)

tually no control group lent further sup-

port to the impression that the raters in-

deed behaved as though there was a control

group”. - blinding the raters

SN and CEA judgement: seemed to make

considerable efforts to blind

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No losses reported.

Selective reporting (reporting bias) Unclear risk Text in study: MACC data reported by

group whereas sociometric study is not re-

ported by group , “Thorazine jaundice”

“recovered” later on “uneventfully” in two

cases which had been replaced by “reserve

patients”

SN and CEA judgement: Only one table

was properly designed to use it in data and

analyses section, especially behavioural ob-

servations not displayed in an advantageous

style

Other bias Low risk Text in study: “Thorazine [...] (another

name of Chlorpromazine) supplied by

Smith, Kline and French Laboratories [...

]”

SN and CEA judgement: not sponsored by

the company.

Gardner 1955

Methods Allocation: randomised (implied).

Blinding: double-blind.

Design: no further details.

Duration: 8 - 12 weeks.

Country: United States.

Participants Diagnosis: chronic schizophrenia.

N = 30.*

Sex: male.

Age: < 40 years, mean ~ 29 years.

History: mean duration illness ~ 8 years, no evidence of organic brain disease, no primary

or secondary physical illness.

Setting: hospital.

Interventions 1. Chlorpromazine: 100 mg/day increased to 200 mg/day (3 weeks) / 400 mg/day (1

week) / 500 mg/day (8 weeks). N = 9.

2. Reserpine: 2 mg/day (2 weeks) increased by 1/2 mg every two weeks to 3 mg/day (2

weeks) / 5 mg/day (4 weeks). N = 10.
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Gardner 1955 (Continued)

3. Placebo: capsules in equal numbers. N = 10.

Outcomes Mental state: disorganisation, paranoid distortion (MSRPP).

Behaviour: resistive isolation (MSRPP).

Cognitive state: picture completion, similarities, vocabulary (WB), planning capacity

(PM), psychological test, variety of content (R)

Leaving the study early: due to adverse event.

Unable to use -

Adverse event: number of side effects (not reported separately)

Notes * Total is 30 initially but only 9/10 reported in chlorpromazine group. Unclear if one

participant randomised and left early

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Text in study: “The 30 patients were di-

vided into three matched groups of similar

morbidity on the Multidimensional Scale

for Rating Psychiatric Patients (Lorr Scale)

, rather than according to their clinical di-

agnosis or symptomatology”

SN and CEA judgement: unlikely to be

clearly randomised because of similar mor-

bidity, sort of selection by grouping

Allocation concealment (selection bias) Low risk Text in study: “The double blind method

was employed, except that the responsible

ward physician prescribed the drugs be-

cause of the need for close observation for

toxic effects”

SN and CEA judgement: mainly good at-

tempts for blinding and acceptable excuse

for ward physician’s knowledge about pre-

scribed drugs, shows consideration of com-

plications which can emerge

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Text in study: “The double blind method

was employed, except that the responsible

ward physician prescribed the drugs be-

cause of the need for close observation for

toxic effects” - no further details

SN and CEA judgement: in general the

double-blind method was obtained, so

overall acceptable
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Gardner 1955 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Text in study: No further details except for

the “double-blind method” and the physi-

cian’s knowledge about prescribed drug

SN and CEA judgement: There are no de-

tails about the blinding of the raters judge-

ment - unclear

Incomplete outcome data (attrition bias)

All outcomes

Low risk Text in study: The participants were com-

pletely reported including one loss which

is considered in the figures as well as in the

study report

SN and CEA judgement: outcome data

seems to be presented properly

Selective reporting (reporting bias) Unclear risk Text in study: “Graham-Kendall” and the

“arithmetic” “subtest” of “Wechsler-Belle-

vue Intelligence Scale” had not been re-

ported with numbers or figures. “Wechsler-

Bellevue was inadequate because it failed to

differentiate between patients, thereby pro-

ducing neutral information; it did not fa-

vor either drugs or placebo. The Graham-

Kendall test showed no significant change”

SN and CEA judgement: these assump-

tions were not proved by giving numbers,

for this reason the exclusion is doubtful

Other bias Low risk Text in study: “Reviewed in the Veterans

Administration, and published with the ap-

proval of the Chief Medical Director. The

statements and conclusions published by

the authors are the results of their study

and do not necessarily reflect the opinion

or policy of the Veterans Administration”

SN and CEA judgement: Since not the

opinion of the Veteran Administration is

reflected, the study seems to be free of bias

Kovitz 1955

Methods Allocation: randomised (implied).

Blinding: double-blind.

Design: cross-over

Duration: 6 weeks.

Country: United States.

Participants Diagnosis: chronic schizophrenia.

N = 150*
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Kovitz 1955 (Continued)

Sex: female/male.

Age: not reported.

History: mean duration of hospitalisation ~ 6.6 years.

Setting: hospital.

Interventions 1. Chlorpromazine: 100-400 mg/day, some few cases: 650 mg/day. N = 50.

2. Reserpine: 2-5 mg/day. N = 50.

3. Placebo. N = 50.

Outcomes Global state: Not improved*

Unable to use -

Service use: discharge from hospital (not reported before cross-over)

Adverse effects: “muscle tension artefact”, “serum bilirubin” (unclear)

Intelligence ratings: “Wechsler-Bellevue Intelligence Scores” (not reported before cross-

over, very high attrition)

Notes * 127 “chronic schizophrenia” , people with schizophrenia alone not reported

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Text in study: “divided into three matched

groups of 50 (25 of each sex)” - unclear, no

further details

SN and CEA judgement: method used for

dividing not mentioned therefore it needs

to be seen critically and suspicious in terms

of randomisation

Allocation concealment (selection bias) Low risk Text in study: “attendants, nurses, and

physicians [...] did not know which medi-

cation their patients were receiving”

SN and CEA judgement: blinding method

was clearly an attempt but not underlined

properly

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Text in study: “attendants, nurses, and

physicians [...] did not know which medi-

cation their patients were receiving”

SN and CEA judgement: blinding of per-

sonnel seems to work but no further details

about the double-blind technique is given

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Text in study: “attendants, nurses, and

physicians [...] did not know which medi-

cation their patients were receiving”

SN and CEA judgement: unclear since not

mentioned properly.
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Kovitz 1955 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No losses reported.

Selective reporting (reporting bias) Unclear risk Text in study: “Subjectively unpleasant

side-effects are often more evident than

with chlorpromazine”., “Subjectively un-

pleasant side-effects are less in evidence

than with reserpine”

SN and CEA judgement: unclear expres-

sion of side effects, no further details about

the accurate cases of side effects

Other bias High risk Text in study: “The Ciba Pharmaceutical

Products, Inc., supplied the reserpine [...],

and Smith, Kline & French Laboratories,

the chlorpromazine [...]”

SN and CEA judgement: doubtful and

risky, bias might be included since reser-

pine is sponsored by a company

Kurland 1956

Methods Allocation: randomised

Blinding: not reported .

Design: not reported.

Duration: 3 months, “followed for 12 months”.

Country: United States.

Participants Diagnosis: schizophrenia.

N = 400.

Sex: female.

Age: not reported.

History: treated at least or more than 6 months in hospital or treated at least 3 weeks.

Setting: inpatient.

Interventions 1. Chlorpromazine: mean dose 200 - 400 mg/day. N = 200.

2. Reserpine: mean dose 3 - 6 mg/day. N = 200.

Outcomes Global state: not improved.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Kurland 1956 (Continued)

Random sequence generation (selection

bias)

Low risk Text in study: “chosen at random in various

wards”, 200 patients treated with chlorpro-

mazine and remaining 200 treated with re-

serpine

SN and CEA judgement: good approach

for establishing a randomised study

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not reported.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not reported.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported.

Selective reporting (reporting bias) Unclear risk Not reported.

Other bias Unclear risk Not reported.

Lasky 1962

Methods Allocation: randomised.

Blinding: double-blind.

Design: consecutively admitted or readmitted to 32 VA hospitals.

Duration: 24 weeks.

Country: United States.

Participants Diagnosis: schizophrenia.

N = 512.

Sex: male.

Age: < 55 years (not reported precisely, modal ~ 36 years.

History: previous hospitalisations (3 or 4 time), duration of hospitalisation 18 - 24

months.

Setting: hospital.

Excluded: over 55 years.

Interventions 1. Chlorpromazine: dose range 200-1600 mg/day; mean dose 746 mg/day. N = 86.

2. Reserpine: dose range 1.5 - 12 mg/day; mean dose 6 mg/day. N = 88

3. Thioridazine: dose range 200 - 1600 mg/day; mean dose 845 mg/day. N = 84

4. Chlorprothixene: dose range 50 - 400 mg/day; mean dose 224 mg/day. N = 87

5. Triflupromazine: dose range 50 - 400 mg/day; mean dose 208 mg/day. N = 83

6. Fluphenazine: dose range 2.5 - 20 mg/day; mean 10 mg/day. N = 84
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Lasky 1962 (Continued)

Outcomes Global state: not improved

Adverse event: toxic reaction.

Leaving the study early: due to adverse event.

Unable to use -

“Relative status of drug means”: missing annotations and numbers

Mental state: IMPS, PRP (mean and standard deviation not reported)

Adverse events: side effects (amount of cases for each type of side effect reported including

the period before the study began, additionally missing numbers not reported precisely)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Text in study: “The

subjects, 512 schizophrenic men, were ran-

domly assigned to the six treatments as they

were consecutively admitted or readmitted

to 32 VA hospitals”

SN and CEA judgement: random alloca-

tion is clearly mentioned within the report

in the very beginning and is hence reliable

Allocation concealment (selection bias) Low risk Text in study: “Drugs were administered

in capsules of identical appearance, using

double-blind controls”

SN and CEA judgement: The double-blind

method is used obviously and seems to be

reliable as well as it is randomised

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Text in study: “Drugs were administered

in capsules of identical appearance, using

double-blind controls”

SN and CEA judgement: Based on the

knowledge about double-blind both the

participants and the personnel did not

know about the drug the patient was receiv-

ing, additionally the identical appearance

is a sign for the employment of the double-

blind method

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Text in study: “Unless the number of drop-

outs is quite small, serious sampling prob-

lems and biasing of results can be intro-

duced. The number of dropouts in this

study was high”., “349 patients [...] of the

sample had been terminated for various rea-

sons [...]”
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Lasky 1962 (Continued)

SN and CEA judgement: The high amount

of dropouts is presented in a table as well

as within the text, for this reason there is

a low risk for doubt since the transparency

seems to be the author’s attempt

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Number of patients showed side effects is

reported in a table for each drug used for

treatment but not useful because of inap-

propriate case numbers

Selective reporting (reporting bias) Unclear risk Number of patients showed side effects is

reported in a table for each drug used for

treatment but not useful because of inap-

propriate case numbers

Other bias High risk Text in study: “Project Six of the Vet-

erans Administration Cooperative Studies

of Chemotherapy in Psychiatry. Prelimi-

nary results were presented at the Seventh

Annual Research Conference on Chemo-

therapy in Psychiatry [...]”. “The drugs

used in the study were generously donated

by Ciba (reserpine-Serpasil), Hoffmann-

La Roche (chlorprothixene-Taractan), San-

doz (thioridazine-Mellaril), Smith Kline

and French (chlorpromazine-Thorazine)

, and Squibb (triflupromazine-Vesprin;

fluphenazine-Prolixin)”

SN and CEA judgement: This study is ob-

viously sponsored by several companies and

it is likely therefore that it is not completely

free of bias

Shepherd 1956

Methods Allocation: randomised.

Blinding: unclear.

Design: cross-over (modified original Latin square design).*

Duration: 18 weeks.

Country: United Kingdom.

Participants Diagnosis: deteriorated and apathetic schizophrenia.**

N = 24.

Sex: female.

Age: 27 - 52 years, mean ~ 40 year.

History: stay in hospital 7 - 29 years, mean stage ~ 15.8 years.

Setting: hospital.
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Shepherd 1956 (Continued)

Interventions 1. Chlorpromazine: dose 150 mg 2x/day. N = 8.

2. Reserpine: dose 5 mg 3x/day, reduced to 5 mg 2x/day because of frequently toxic

reactions. N = 8.

3. Placebo. N = 8.

Outcomes Global state: not improved.

Adverse event: toxicity

Leaving the study early: due to adverse event.

Unable to use -

Adverse effects: discontinuation, specific adverse effects (not reported for individual arm

of cross-over)

Notes * crossed over but for the two groups used in this review both were preceded by a period

in which placebo was given - so we have included second-arm data as carry over effects

were likely to be minimal

** chosen because of ”their apathy and inertia“.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Text in study: ”The 24 patients were di-

vided into three groups of eight (A,B, and

C) by random selection“ - ”sequence of

drug administration“ ”modified because of

an administrative error [...] reduced dose of

reserpine in the first period from 15 mg to

0.75 mg/d in group A“

SN and CEA judgement: likely inclusion

of some selection bias

Allocation concealment (selection bias) Low risk Text in study: ”Nobody but the ward doc-

tor allocating the drugs and the dispenser

knew which patients were receiving drugs

and which patients were on placebo“. A

sealed list containing the nature of each

substance prescribed was available, in case

of need [...]”

SN and CEA judgement: good early at-

tempts at concealing allocation

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Text in study: “Two kinds of inert sub-

stances were employed, one indistinguish-

able in appearance and taste from reserpine,

the other from chlorpromazine. Nobody

but the ward doctor allocating the drugs

and the dispenser knew which patients were

receiving drugs and which patients were on
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Shepherd 1956 (Continued)

placebo”

SN and CEA judgement: might have dis-

tinguished between drugs because of ad-

verse effects but both compound unfamil-

iar to doctors and patients of that time

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Text in study: “Weekly clinical assessments

were carried out by one of us (D.C.W.) who

was unaware of the nature of individual pre-

scriptions”

SN and CEA judgement: seemed to make

considerable efforts to blind

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Unclear - noted several people discontin-

ued medication but all seem present in final

table

SN and CEA judgement: unclear of mean-

ing of this information

Selective reporting (reporting bias) Unclear risk “Toxicity” reported by group within each

pre-cross-over group, “Parkinsonian syn-

drome” reported within overall groups af-

ter cross-over, other side effects reported

in general without separation into different

intervention groups

SN and CEA judgement: very early trial,

exploring good reporting, inadvertent re-

porting bias

Other bias Low risk Text in study: Messrs. Ciba supplied “ser-

pasil and dummy tablets” and Messrs. May

and Baker supplied “dummy tablets”

SN and CEA judgement: not sponsored by

the company.

Wirt 1959

Methods Allocation: randomised.

Blinding: double-blind.

Duration: 30 days (plus discharge time).

Country: United States.

Participants Diagnosis: schizophrenia.

N = 80.

Sex: male.

Age: average: ~31 years.

History: duration illness at least a year or more.

Setting: hospital.

41Chlorpromazine versus reserpine for schizophrenia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wirt 1959 (Continued)

Interventions 1. Chlorpromazine: 200 mg/day beginning with 50 mg 4 times per day. N = 20.

2. Reserpine: 2 mg/day beginning with 1 mg 2 times per day. N = 20

3. Hospital routine. N = 20.

4. Clinical judgement. N = 20.

Outcomes Global state: Not improved.

Functioning: occupational adjustment.

Unable to use -

Follow-up results of the treatment groups for the improved and unimproved follow-up

groups - unclear

Follow-up results for the treatment groups using the overlap of the follow-up rating scales

- unclear

Minnesota Multiphasic Personality Inventory (MMPI): no explanations about annota-

tions + no details about standard deviation and mean

Shipley-Hartford: not reported by group + “statistically not reliable”

Psychiatric Improvement Scale: partly not reported by groups in general or not chlor-

promazine, reserpine and data provided as P values without standard deviation, therefore

not useful

Follow-up Psychiatric Improvement Scale: not the treatment groups: chlorpromazine,

reserpine

Discharge data: “it is not possible to cite improvement rates for single, selected treatment

groups” / treatment groups not individually

Behaviour rating scale: adverse events are not reported by groups

Occupational adjustment rating scale: not reported by groups

Follow-up: Overlap of Occupational adjustment scale + Psychiatric improvement scale:

not reported by group

Social Adjustment: not reported by group.

Follow-up social adjustment: not reported by group.

Prognostic factors: not reported by group.

Social history: not reported by group.

Adverse events: not reported by group.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Text in study: “a series of cards were marked

in such a manner that twenty numbers were

placed in each of four categories on a ran-

dom basis”. “The patients were randomly

assigned to the groups following admission

to the hospital”

SN and CEA judgement: the randomisa-

tion seems to be of importance due to the

several mentions
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Wirt 1959 (Continued)

Allocation concealment (selection bias) Unclear risk Text in study: “the staff were kept ignorant

of the order within the random list”. “The

particular group into which a patient would

be placed was not known until after he had

been selected as suitable for the study”

SN and CEA judgement: obviously this is

a blinding method but no further details

about blinding type, such as double- or sin-

gle-blind

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Text in study: “the staff were kept ignorant

of the order within the random list”. “The

particular group into which a patient would

be placed was not known until after he had

been selected as suitable for the study”

SN and CEA judgement: clearly under-

lined that the staff were blinded

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Text in study: “The particular group into

which a patient would be placed was not

known until after he had been selected as

suitable for the study”

SN and CEA judgement: There is no detail

about the probability of detection which

drug is administered

Incomplete outcome data (attrition bias)

All outcomes

Low risk No losses reported except for one in the

follow-up study.

Selective reporting (reporting bias) Unclear risk Side effects are not reported by groups; loss

reported for follow-up study

Other bias Low risk Text in study: “The study reported here

was supported by two research grants from

the Graduate School of the University of

Minnesota, and by two grants for research

in schizophrenia given to the Minneapo-

lis Veterans Administration Hospital by an

anonymous donor. We wish to express our

deep appreciation to the University of Min-

nesota and to our benefactor for their gen-

erous financial support, and to the Min-

neapolis Veterans Administration Hospital

for making their facilities available to us”

SN and CEA judgement: very likely to be

reliable, not sponsored, was conducted us-

ing grants from University, the only part

which might be suspicious is the anony-
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Wirt 1959 (Continued)

mous donor but since we do not get the

information about a company this fact has

obviously no effect on the study

Zeller 1956

Methods Allocation: randomised.

Blinding: open.

Design: not reported.

Duration: 8 months.

Country: United States.

Participants Diagnosis: “schizophrenic reactions” (schizophrenia 112).

History: not reported.

N = 176.

Sex: not reported.

Age: not reported.

Setting: “private psychiatric hospital”.

Excluded: patients who “received medicaments for less than a month”

Interventions 1. Chlorpromazine: ~200 mg/day; 200-400 mg/day. N = 44 (schizophrenia 23).

2. Reserpine: ~2 mg/day; 5-10 mg/day. N = 37 (schizophrenia 21)

3. Chlorpromazine-Placebo: N = 51 (schizophrenia 33).

4. Reserpine-Placebo: N = 44 (schizophrenia 25).

Outcomes Mental state: affect, ideation.

Behaviour: general - not improved.

Unable to use -

“Comparison of Clinical results in Experimental (Placebo) and Control Group” 23

(“selected items of the Malamud and Sands Worchester rating scale”): not separately

reported for schizophrenia

“Comparison of Improvement in Ideation, Affect, and Behaviour in 106 patients treated

with chlorpromazine and 105 patients treated with reserpine”: not separately reported

for schizophrenia

Adverse events: not reported for schizophrenia, but the number for individual diagnoses

Notes *This study includes several diagnoses such as schizophrenia, depression, organic reac-

tions, neurotic reactions and manic depressive reaction. We extracted only the outcomes

for schizophrenia. Furthermore, since different numbers of participants are mentioned

within the study, the number provided in the interventions section might differ from

the ones used for data analyses

Risk of bias

Bias Authors’ judgement Support for judgement
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Zeller 1956 (Continued)

Random sequence generation (selection

bias)

Low risk Text in study: “The patients in the control

group were selected at random [...]”

SN and CEA judgement: randomisation is

clearly mentioned and therefore likely to be

conducted

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Text in study:“Multiple, independent clin-

ical observations were made by members of

a research team who were thoroughly fa-

miliar with the pattern of each patient’s ill-

ness before drug or placebo treatment was

instituted”

SN and CEA judgement: since members

of research team were aware of the clinical

history of their patients before and after

drug administration it is very likely that the

blinding method was not employed at all

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not reported.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No losses reported, but unclear amount of

participants - different number in each ta-

ble

Selective reporting (reporting bias) Low risk Number of side effects for each case is re-

ported precisely in a separate table

Other bias High risk Text in study: “The reserpine used in this

study was supplied by Ciba Pharmaceuti-

cal Products, Inc. , Summit, N. J. , under

the name Serpasil. The chlorpromazine was

supplied by Smith, Kline & French Labora-

tories, Philadelphia, under the name Tho-

razine”

SN and CEA judgement: might be biased

due to the fact that reserpine was provided

by a pharmaceutical company

Cognitive scales
PM - Porteus Maze

R - Rohrschach

WB -Wechsler Bellevue

Mental state scales
IMPS - Inpatient Multidimensional Psychiatric ScaleMACC - Behavioural Adjustment Scale
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MSRPP - Multidimensional Scale for Rating Psychiatric Patients

PRP - Psychotic Reaction Profile

Other
ECT:electroconvulsive therapy

VA: Veterans Administration

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Abse 1960 Allocation: “on a random basis”.

Participants: “excessive tension, anxiety or emotional disturbance”, unlikely to be schizophrenia

Interventions: reserpine versus powdered opium versus placebo, not chlorpromazine

Barsa 1956 Allocation: “divided” - unclear if randomised.

Participants: people with schizophrenia.

Interventions: chlorpromazine + azacyclonol versus reserpine + azacyclonol, not drugs alone

Bennett 1956 Allocation: not on random basis - not reported.

Participants: “psychotic and psychoneurotic disorders” - very few cases of schizophrenia

Bowes 1956 Allocation: by first letter of surname, not at random.

Foote 1958 Allocation: random.

Participants: people with schizophrenia.

Interventions: chlorpromazine + reserpine versus placebo, not each drug given alone

Hollister 1956 Allocation: “selected”.

Participants: people with schizophrenia.

Interventions: chlorpromazine versus placebo and reserpine versus placebo, not chlorpromazine versus reser-

pine

Holmberg 1956 Allocation: not on random basis.

Participants: people with schizophrenia.

Hormia 1956 Allocation: two groups of male patients different by size.

Participants: people with schizophrenia.

Interventions: chlorpromazine versus reserpine-chlorpromazine, not the two drugs individually

Mason-Browne 1957 Allocation: on random basis.

Participants: chronic patients displaying anxiety, over-activity, problems in nursing management, not people

with schizophrenia

Interventions: chlorpromazine versus perphenazine versus placebo, not reserpine

Rinaldi 1956 Allocation: “were chosen”.

Participants: people with schizophrenia.

Interventions: azacyclonol + chlorpromazine + reserpine versus placebo
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(Continued)

Rosner 1955 Allocation: “in strict order of admission”.

Participants: symptomatic manifestations of anxiety, not people with schizophrenia

Schmidt 1957 Allocation: chosen in alphabetical order, “doubly controlled trial” divided into two groups - unclear by what

means

Participants: people with schizophrenia.

Interventions: chlorpromazine + reserpine versus placebo, not chlorpromazine versus reserpine

Shawver 1959 Allocation: “random assignment”.

Participants: people with chronic schizophrenia.

Interventions: chlorpromazine-placebo versus reserpine-placebo versus chlorpromazine-reserpine, not chlor-

promazine versus reserpine

Outcomes: no numerical data.

Simon 1958 Allocation: “on a random basis”

Participants: people with schizophrenia.

Interventions: chlorpromazine versus reserpine versus clinical judgement group versus hospital routine group

Outcomes: no numerical data.
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D A T A A N D A N A L Y S E S

Comparison 1. CHLORPROMAZINE versus RESERPINE

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Global state: Not improved 6 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 short term 6 781 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.62, 0.92]

1.2 medium term 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.35, 1.27]

2 Cognitive state: Not improved

(various scales) (short term)

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

2.1 picture completion

(Wechsler-Bellevue)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.16, 3.48]

2.2 planning capacity (Porteus

Maze)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 2.78 [0.71, 10.94]

2.3 psychologic test 1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.05, 2.95]

2.4 similarities

(Wechsler-Bellevue)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 1.85 [0.61, 5.63]

2.5 variety of content

(Rohrschach)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.34, 2.32]

2.6 vocabulary

(Wechsler-Bellevue)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.06, 5.14]

3 Mental state: Not improved

(MACC - Behavioural

Adjustment scale)

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

3.1 affect (short term) 1 20 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.56, 1.78]

3.2 affect (medium term) 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.40, 1.19]

4 Mental state: Not improved

(MSRPP)

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

4.1 disorganisation (short

term)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.08, 15.28]

4.2 ideation (medium term) 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.60, 1.15]

4.3 paranoid distortion (short

term)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.62, 2.89]

5 Functioning: Not improved

(occupational adjustment)

(medium term)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.47, 1.47]

6 Adverse events (short term) 4 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 lactation 1 51 Risk Ratio (M-H, Fixed, 95% CI) 3.12 [0.13, 73.06]

6.2 parkinsonism 1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.35 [0.01, 8.12]

6.3 toxic reaction 3 210 Risk Ratio (M-H, Fixed, 95% CI) 1.68 [0.43, 6.54]

7 Leaving the study early: Due to

adverse event (short term)

4 229 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.94, 1.42]

8 Behaviour: Not improved

(MACC - Behavioural

Adjustment Scale) (short term)

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

8.1 communication 1 20 Risk Ratio (M-H, Fixed, 95% CI) 1.2 [0.54, 2.67]

8.2 co-operation 1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.49, 1.23]
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8.3 motility 1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.09, 1.27]

8.4 total adjustment 1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.34, 1.50]

9 Behaviour: Not improved

(MSRPP) (short term)

1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.13, 2.34]

9.1 resistive isolation 1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.13, 2.34]

10 Behaviour: Not improved

(medium term)

1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.41, 1.53]

10.1 general 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.41, 1.53]

Analysis 1.1. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 1 Global state: Not

improved.

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 1 Global state: Not improved

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 short term

Ayd 1956 7/25 10/26 6.5 % 0.73 [ 0.33, 1.61 ]

Kovitz 1955 20/50 26/50 17.2 % 0.77 [ 0.50, 1.18 ]

Kurland 1956 70/200 78/200 51.5 % 0.90 [ 0.69, 1.16 ]

Lasky 1962 10/86 24/88 15.7 % 0.43 [ 0.22, 0.84 ]

Shepherd 1956 3/8 5/8 3.3 % 0.60 [ 0.21, 1.70 ]

Wirt 1959 4/20 9/20 5.9 % 0.44 [ 0.16, 1.21 ]

Subtotal (95% CI) 389 392 100.0 % 0.75 [ 0.62, 0.92 ]

Total events: 114 (Chlorpromazine), 152 (Reserpine)

Heterogeneity: Chi2 = 5.78, df = 5 (P = 0.33); I2 =14%

Test for overall effect: Z = 2.83 (P = 0.0046)

2 medium term

Wirt 1959 8/20 12/20 100.0 % 0.67 [ 0.35, 1.27 ]

Subtotal (95% CI) 20 20 100.0 % 0.67 [ 0.35, 1.27 ]

Total events: 8 (Chlorpromazine), 12 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.23 (P = 0.22)

Test for subgroup differences: Chi2 = 0.13, df = 1 (P = 0.72), I2 =0.0%

0.2 0.5 1 2 5

Favours chlorpromazine Favours reserpine
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Analysis 1.2. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 2 Cognitive state: Not

improved (various scales) (short term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 2 Cognitive state: Not improved (various scales) (short term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 picture completion (Wechsler-Bellevue)

Gardner 1955 2/9 3/10 100.0 % 0.74 [ 0.16, 3.48 ]

Subtotal (95% CI) 9 10 100.0 % 0.74 [ 0.16, 3.48 ]

Total events: 2 (Chlorpromazine), 3 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

2 planning capacity (Porteus Maze)

Gardner 1955 5/9 2/10 100.0 % 2.78 [ 0.71, 10.94 ]

Subtotal (95% CI) 9 10 100.0 % 2.78 [ 0.71, 10.94 ]

Total events: 5 (Chlorpromazine), 2 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.46 (P = 0.14)

3 psychologic test

Gardner 1955 1/9 3/10 100.0 % 0.37 [ 0.05, 2.95 ]

Subtotal (95% CI) 9 10 100.0 % 0.37 [ 0.05, 2.95 ]

Total events: 1 (Chlorpromazine), 3 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.94 (P = 0.35)

4 similarities (Wechsler-Bellevue)

Gardner 1955 5/9 3/10 100.0 % 1.85 [ 0.61, 5.63 ]

Subtotal (95% CI) 9 10 100.0 % 1.85 [ 0.61, 5.63 ]

Total events: 5 (Chlorpromazine), 3 (Reserpine)

Heterogeneity: not applicable

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

5 variety of content (Rohrschach)

Gardner 1955 4/9 5/10 100.0 % 0.89 [ 0.34, 2.32 ]

Subtotal (95% CI) 9 10 100.0 % 0.89 [ 0.34, 2.32 ]

Total events: 4 (Chlorpromazine), 5 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.24 (P = 0.81)

6 vocabulary (Wechsler-Bellevue)

Gardner 1955 1/9 2/10 100.0 % 0.56 [ 0.06, 5.14 ]

Subtotal (95% CI) 9 10 100.0 % 0.56 [ 0.06, 5.14 ]
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(. . . Continued)
Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

Total events: 1 (Chlorpromazine), 2 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.52 (P = 0.60)

Test for subgroup differences: Chi2 = 4.44, df = 5 (P = 0.49), I2 =0.0%

0.01 0.1 1 10 100

Favours [chlorpromazine] Favours [reserpine]

Analysis 1.3. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 3 Mental state: Not

improved (MACC - Behavioural Adjustment scale).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 3 Mental state: Not improved (MACC - Behavioural Adjustment scale)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 affect (short term)

Barrett 1957 7/10 7/10 100.0 % 1.00 [ 0.56, 1.78 ]

Subtotal (95% CI) 10 10 100.0 % 1.00 [ 0.56, 1.78 ]

Total events: 7 (Chlorpromazine), 7 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

2 affect (medium term)

Zeller 1956 15/51 20/47 100.0 % 0.69 [ 0.40, 1.19 ]

Subtotal (95% CI) 51 47 100.0 % 0.69 [ 0.40, 1.19 ]

Total events: 15 (Chlorpromazine), 20 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Chi2 = 0.84, df = 1 (P = 0.36), I2 =0.0%
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Analysis 1.4. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 4 Mental state: Not

improved (MSRPP).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 4 Mental state: Not improved (MSRPP)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 disorganisation (short term)

Gardner 1955 1/9 1/10 100.0 % 1.11 [ 0.08, 15.28 ]

Subtotal (95% CI) 9 10 100.0 % 1.11 [ 0.08, 15.28 ]

Total events: 1 (Chlorpromazine), 1 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

2 ideation (medium term)

Zeller 1956 28/51 31/47 100.0 % 0.83 [ 0.60, 1.15 ]

Subtotal (95% CI) 51 47 100.0 % 0.83 [ 0.60, 1.15 ]

Total events: 28 (Chlorpromazine), 31 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.11 (P = 0.26)

3 paranoid distortion (short term)

Gardner 1955 6/9 5/10 100.0 % 1.33 [ 0.62, 2.89 ]

Subtotal (95% CI) 9 10 100.0 % 1.33 [ 0.62, 2.89 ]

Total events: 6 (Chlorpromazine), 5 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.73 (P = 0.47)

Test for subgroup differences: Chi2 = 1.24, df = 2 (P = 0.54), I2 =0.0%
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Analysis 1.5. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 5 Functioning: Not

improved (occupational adjustment) (medium term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 5 Functioning: Not improved (occupational adjustment) (medium term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

Wirt 1959 10/20 12/20 100.0 % 0.83 [ 0.47, 1.47 ]

Total (95% CI) 20 20 100.0 % 0.83 [ 0.47, 1.47 ]

Total events: 10 (Chlorpromazine), 12 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.63 (P = 0.53)

Test for subgroup differences: Not applicable
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Analysis 1.6. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 6 Adverse events (short

term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 6 Adverse events (short term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 lactation

Ayd 1956 1/25 0/26 100.0 % 3.12 [ 0.13, 73.06 ]

Subtotal (95% CI) 25 26 100.0 % 3.12 [ 0.13, 73.06 ]

Total events: 1 (Chlorpromazine), 0 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

2 parkinsonism

Ayd 1956 0/25 1/26 100.0 % 0.35 [ 0.01, 8.12 ]

Subtotal (95% CI) 25 26 100.0 % 0.35 [ 0.01, 8.12 ]

Total events: 0 (Chlorpromazine), 1 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

3 toxic reaction

Barrett 1957 2/10 0/10 16.7 % 5.00 [ 0.27, 92.62 ]

Lasky 1962 1/86 0/88 16.5 % 3.07 [ 0.13, 74.31 ]

Shepherd 1956 1/8 2/8 66.8 % 0.50 [ 0.06, 4.47 ]

Subtotal (95% CI) 104 106 100.0 % 1.68 [ 0.43, 6.54 ]

Total events: 4 (Chlorpromazine), 2 (Reserpine)

Heterogeneity: Chi2 = 1.85, df = 2 (P = 0.40); I2 =0.0%

Test for overall effect: Z = 0.74 (P = 0.46)

Test for subgroup differences: Chi2 = 1.06, df = 2 (P = 0.59), I2 =0.0%
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Analysis 1.7. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 7 Leaving the study early:

Due to adverse event (short term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 7 Leaving the study early: Due to adverse event (short term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

Barrett 1957 2/10 0/10 0.8 % 5.00 [ 0.27, 92.62 ]

Gardner 1955 1/9 0/10 0.8 % 3.30 [ 0.15, 72.08 ]

Lasky 1962 63/86 57/88 95.0 % 1.13 [ 0.93, 1.38 ]

Shepherd 1956 1/8 2/8 3.4 % 0.50 [ 0.06, 4.47 ]

Total (95% CI) 113 116 100.0 % 1.16 [ 0.94, 1.42 ]

Total events: 67 (Chlorpromazine), 59 (Reserpine)

Heterogeneity: Chi2 = 2.03, df = 3 (P = 0.57); I2 =0.0%

Test for overall effect: Z = 1.42 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 8 Behaviour: Not

improved (MACC - Behavioural Adjustment Scale) (short term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 8 Behaviour: Not improved (MACC - Behavioural Adjustment Scale) (short term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 communication

Barrett 1957 6/10 5/10 100.0 % 1.20 [ 0.54, 2.67 ]

Subtotal (95% CI) 10 10 100.0 % 1.20 [ 0.54, 2.67 ]

Total events: 6 (Chlorpromazine), 5 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.66)

2 co-operation

Barrett 1957 7/10 9/10 100.0 % 0.78 [ 0.49, 1.23 ]

Subtotal (95% CI) 10 10 100.0 % 0.78 [ 0.49, 1.23 ]

Total events: 7 (Chlorpromazine), 9 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

3 motility

Barrett 1957 2/10 6/10 100.0 % 0.33 [ 0.09, 1.27 ]

Subtotal (95% CI) 10 10 100.0 % 0.33 [ 0.09, 1.27 ]

Total events: 2 (Chlorpromazine), 6 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.61 (P = 0.11)

4 total adjustment

Barrett 1957 5/10 7/10 100.0 % 0.71 [ 0.34, 1.50 ]

Subtotal (95% CI) 10 10 100.0 % 0.71 [ 0.34, 1.50 ]

Total events: 5 (Chlorpromazine), 7 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.37)

Test for subgroup differences: Chi2 = 2.72, df = 3 (P = 0.44), I2 =0.0%
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Analysis 1.9. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 9 Behaviour: Not

improved (MSRPP) (short term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 9 Behaviour: Not improved (MSRPP) (short term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 resistive isolation

Gardner 1955 2/9 4/10 100.0 % 0.56 [ 0.13, 2.34 ]

Total (95% CI) 9 10 100.0 % 0.56 [ 0.13, 2.34 ]

Total events: 2 (Chlorpromazine), 4 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.80 (P = 0.42)

Test for subgroup differences: Not applicable
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Analysis 1.10. Comparison 1 CHLORPROMAZINE versus RESERPINE, Outcome 10 Behaviour: Not

improved (medium term).

Review: Chlorpromazine versus reserpine for schizophrenia

Comparison: 1 CHLORPROMAZINE versus RESERPINE

Outcome: 10 Behaviour: Not improved (medium term)

Study or subgroup Chlorpromazine Reserpine Risk Ratio Weight Risk Ratio

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

1 general

Zeller 1956 12/51 14/47 100.0 % 0.79 [ 0.41, 1.53 ]

Total (95% CI) 51 47 100.0 % 0.79 [ 0.41, 1.53 ]

Total events: 12 (Chlorpromazine), 14 (Reserpine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.48)

Test for subgroup differences: Not applicable
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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 randomised studies

Comparison Excluded study Existing relevant Cochrane review

Azacyclonol + chlorpromazine + reserpine

versus placebo

Rinaldi 1956 -

Azacyclonol + chlorpromazine versus aza-

cyclonol + reserpine

Barsa 1956 -

Chlorpromazine + reserpine versus chlor-

promazine

Hormia 1956, Shawver 1959 -

Chlorpromazine + reserpine versusvs

placebo

Foote 1958, Schmidt 1957 -

Chlorpromazine + reserpine versus reser-

pine

Shawver 1959 -

Chlorpromazine versus perphenazine Mason-Browne 1957 Hartung 2015, Tardy 2014

Chlorpromazine versus placebo Hollister 1956, Mason-Browne 1957 Adams 2014

Perphenazine versus placebo Mason-Browne 1957 Hartung 2015

Powered opium versus placebo Abse 1960 -

Reserpine versus placebo Abse 1960, Hollister 1956 -

Reserpine versus powdered opium Abse 1960 -

C O N T R I B U T I O N S O F A U T H O R S

Selin Nur: creation of protocol and final draft.

Clive Adams: comments on protocol and final draft.
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D E C L A R A T I O N S O F I N T E R E S T

Selin Nur: none known.

Clive Adames: none known.

S O U R C E S O F S U P P O R T

Internal sources

• Hochschule Ulm, Germany.

• Hochschule Neu-Ulm, Germany.

• University of Nottingham, UK.

External sources

• No sources of support supplied

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We have reworded the objectives to clarify differences between the two intervention drugs.

We found some useable data for cognitive outcomes in a study. We added this outcome to the list of outcomes for this review.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Antipsychotic Agents [adverse effects; ∗therapeutic use]; Chlorpromazine [adverse effects; ∗therapeutic use]; Randomized Controlled

Trials as Topic; Reserpine [adverse effects; ∗therapeutic use]; Schizophrenia [∗drug therapy]

MeSH check words

Humans
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