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Abstract

Background—Many people with schizophrenia use cannabis and its effects on the illness are
unclear.

Objectives—To evaluate the effects of cannabis use on people with schizophrenia and
schizophrenia-like illnesses.

Search methods—We searched the Cochrane Schizophrenia Group Trials Register (April
2007) which is based on regular searches of BIOSIS, CENTRAL, CINAHL, EMBASE,
MEDLINE and PsycINFO.

Selection criteria—We included all randomised trials involving cannabinoids and people with
schizophrenia or schizophrenia-like illnesses.

Data collection and analysis—We extracted data independently. For dichotomous data we
calculated relative risks (RR) and their 95% confidence intervals (Cl) on an intention-to-treat
basis, based on a fixed effects model. We calculated the numbers needed to treat/harm (NNT/
NNH). For continuous data, we calculated weighted mean differences (WMD) again based on a
fixed effects model.

Main results—We identified one randomised trial. No significant differences were found
between the Cannabis and Psychosis Therapy (CAP) intervention group and the Psychoeducaton
(PE) intervention for use of cannabis at three months assessment (n=47, RR 1.04 C1 0.6 to 1.7).
BPRS-extended scale scores at three months assessment (n=47, WMD -3.60 Cl -12.8 to 5.6) and
nine months assessment (n=47, WMD 0.80 CI -7.5 to 9.1) were non-significant between CAP and
PE. We found no significant improvement in social functioning in the CAP group compared with
PE (at 3 months, n=47, WMD -0.80 CI -10 to 8.4) and (at 9 months, n=47, WMD -4.70 Cl -14.5
to 5.1).
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Authors’ conclusions—At present, there is insufficient evidence to support or refute the use of
cannabis/cannabinoid compounds for people suffering with schizophrenia. This review highlights
the need for well designed, conducted and reported clinical trials to address the potential effects of
cannabis based compounds for people with schizophrenia.

Medical Subject Headings (MeSH)
*Cannabis; Cannabinoids [* therapeutic use]; Schizophrenia [* therapy]

MeSH check words
Humans

BACKGROUND

The cannabis plant (Cannabis sativa L.) grows in temperate and tropical areas. Herbal
cannabis consists of the dried flowering tops and leaves. Cannabis resin is a compressed
solid made from the resinous parts of the plant, and cannabis oil (hash) is a solvent extract of
cannabis. Cannabis is usually smoked but occasionally ingested in foodstuffs.

Cannabinoids are present in the flowers, leaves, seeds and stalks of cannabis sativa,
otherwise known as the hemp plant (Figure 1). Cannabinol was first isolated in 1895. An
anonymous British physician working in British Guyana in 1893 (Tunving 1985) indicated
that the use of cannabis might be a cause of mental illness. Dr Warnock in 1895, from his
experience with inmates of the Cairo asylum in Egypt (Warnock 1903), also related abuse of
hashish to mental illness and wondered how those outside the asylum could enjoy the drug
without becoming ill. Concerns about its psychoactive properties date from 1928, when
Egyptian and South African doctors stated that heavy use could cause mental disturbances
(Berridge 2004).

Schizophrenia-like experiences have been described in cannabis smokers (Talbot 1969) and
there have been anecdotal sporadic reports of cannabis-linked psychosis (Varma 1972,
Chopra 1974) including the earliest reported British case of psychosis associated with
cannabis abuse (Davison 1972). The diagnostic label of “cannabis psychosis” is less
fashionable than it once was. It tended to be attached to young Afro-Caribbean patients
(McGovern 1987), a practice which was rightly disputed (Carney 1984, Littlewood 1988).
However, the relationship between cannabis and schizophrenia remains controversial.

In general, substance misuse has been reported to be the most prevalent comorbid condition
associated with schizophrenia (Regier 1990) and cannabis is the most frequently used
substance (Hall 1999, Farrell 1998). The reported rates of cannabis abuse among people
with schizophrenia vary widely both within and between different countries, but are
consistently higher than in other people with mental illnesses or in the general population
(Smith 1994). The proportion of people with schizophrenia who use cannabis varies, but
surveys commonly find prevalence rates to be about 40% (Table 1).
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Cannabis contains the psychoactive constituent cannabinoid delta-9-tetrahydrocannabinol
(THC). Concerns have been raised that THC concentrations in cannabis are higher than in
the past, and therefore today cannabis usage poses a greater risk to health. Cannabis
produced from intensive indoor cultivation methods has a higher concentration of THC than
imported sources, which typically are not intensively cultivated. The higher concentrations
have been attributed to the use of specific seed strains from the female plant which are
grown in artificial light and prevented from undergoing fertilization or seed production.
However, the majority of cannabis used in the UK originates from North Africa and the
available data does not indicate an upward trend in potency from imported cannabis into
Europe (EMCDDA 2004).

Cannabis as precipitant

A longitudinal follow-up study of Swedish conscripts Andreasson 1987 has shown that the
relative risk for schizophrenia was up to six times greater in people who had reported high
cannabis use (on more than 50 occasions) compared with non users, and cannabis was felt to
be an independent risk factor for schizophrenia. Similar results were obtained in studies at
five years post-conscription, to exclude the prodromal cases (Zammit 2002). This was
replicated by Van Os 2002, and Arseneault 2002 in separate studies. A WHO study
(Jablensky 1992) has shown that the use of cannabis early in the onset of schizophrenia is a
predictor of a poor outcome. Another theory is that the continuous heavy use of cannabis
can induce a psychotic illness, which is distinct from schizophrenia (Nunez 2002).

Cannabis as bidirectional perpetuant

In general cannabis use is felt to have a negative effect on the course and prognosis of the
illness (Negrete 1986, Linszman 1994). A number of hypotheses have been put forward
regarding the association between cannabis and schizophrenia. A recently published study
(Hides 2006) examined the influence of cannabis use on psychotic relapse and the influence
of psychotic symptom severity on relapse in cannabis use in the six months following
hospital admission. They found that a higher frequency of cannabis use was predictive of
psychatic relapse, after controlling for medication adherence, other substance use and
duration of untreated psychosis. Also, an increase in psychotic symptoms was predictive of
relapse to cannabis use. They concluded that the relationship between cannabis and
psychosis might be “bidirectional”.

Self medication

An alternative theory is that cannabis is used by people with distressing psychotic symptoms
as a form of self medication (Dixon 1990), or to reduce the unpleasant adverse effects
caused by antipsychotic drug treatment. It has also been proposed that the negative
symptoms of schizophrenia (affective flattening, poor volition, poverty of thought, social
withdrawal) may be improved by use of cannabis.

Technical background

The major active principle in all cannabis products is delta-9-tetrahydrocannabinol (THC)
(Figure 2) It was first identified in 1964 (Gaoni 1964) and this compound seems responsible
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for most of the psychological effects of marijuana (Isbell 1967). As cannabis or the
cannabinoids lead to dopamine release (Tanda 1997) it would seem plausible that its use
could precipitate or exacerbate illness.

Cannabinoids are a group of terpenophenolic compounds present in cannabis. Cannabinoids
exert their effect through specific endogenous cannabinoid receptors. THC exerts its effect
by interaction with neuronal (CB1) receptors which are found in the cerebral cortex, limbic
areas, basal ganglia, thalamus and brain stem. Within the brain, THC and other cannabinoids
are differentially distributed with high concentrations in cortical, limbic, sensory and motor
areas. CB2 receptors have also been identified in macrophages and other immune cells. The
cannabinoid system of the brain is modulated by endogenous cannabinoids which include
anandamide and palmitoylethanolamide. Concentrations of endogenous cannabinoids have
been found to be significantly higher in the cerebrospinal fluid of people with schizophrenia
than in non-schizophrenic controls (Leweke 1999).

THC produces a euphoric effect, but it can cause perceptual alterations, impaired short term
memory and attention, anxiety and panic attacks (Ashton 2001, Thomas 1996), and may
lead to a withdrawal (Kouri 1999) or dependence syndrome (Stephens 1993). In high doses,
visual and auditory hallucinations, delusions and thought disorder may result (Lishman
1998).

OBJECTIVES

To review the effects of cannabis use or cannabis withdrawal/antagonists on people with
schizophrenia and schizophrenia-like illnesses.

METHODS

Criteria for considering studies for this review

Types of studies—We included randomised controlled trials. Where a trial was described
as “‘double-blind’ but it was implied that the study was randomised we included these trials
in a sensitivity analysis. If there was no substantive difference within primary outcomes (see
types of outcome measures) when these ‘implied randomisation’ studies were added, then
we included these in the final analysis. If there was a substantive difference only clearly
randomised trials were utilised and the results of the sensitivity analysis were described in
the text. We excluded quasi-randomised studies, such as those allocating by using alternate
days of the week.

Types of participants—We included people with schizophrenia and other types of
schizophrenia-like psychosis (e.g. schizophreniform and schizoaffective disorders),
irrespective of the diagnostic criteria used. There is no clear evidence that the schizophrenia-
like psychoses are caused by fundamentally different disease processes or require different
treatment approaches (Carpenter 1994).

Types of interventions—

1. Cannabinoids: instigation of any dose or form of application.
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Cannabinoids: withdrawal of any dose or form of application.
Cannabinoid antagonists.

Placebo or no treatment.

a & w b

Any other treatments or interventions.

Types of outcome measures—
1. Death (suicide or natural causes)
2. Mental state
2.1 No clinically important change in general mental state*
2.2 Not any change in general mental state
2.3 Average endpoint general mental state score
2.4 Average change in general mental state scores

2.5 No clinically important change in specific symptoms (Positive symptoms,
negative symptoms, depression, mania)

2.6 Not any change in specific symptoms
2.7 Average endpoint specific symptom score
2.8 Average change in specific symptom scores
3. General functioning
3.1 No clinically important change in general functioning
3.2 Not any change in general functioning
3.3 Average endpoint general functioning score
3.4 Average change in general functioning scores

3.5 No clinically important change in specific aspects of functioning, such as
social or life skills

3.6 Not any change in specific aspects of functioning, such as social or life
skills

3.7 Average endpoint specific aspects of functioning, such as social or life
skills

3.8 Average change in specific aspects of functioning, such as social or life
skills

4. Global state
4.1 Relapse*
4.2 Time to relapse

4.3 No clinically important change in global state
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4.4 Not any change in global state
4.5 Average endpoint global state score
4.6 Average change in global state scores
5. Behaviour
5.1 No clinically important change in general behaviour*
5.2 Not any change in general behaviour
5.3 Average endpoint general behaviour score
5.4 Average change in general behaviour scores
5.5 No clinically important change in specific aspects of behaviour
5.6 Not any change in specific aspects of behaviour
5.7 Average endpoint specific aspects of behaviour
5.8 Average change in specific aspects of behaviour
6. Adverse effects
6.1 Clinically important general adverse effects
6.2 Any general adverse effects
6.3 Average endpoint general adverse effect score
6.4 Average change in general adverse effect scores
6.5 No clinically important change in specific adverse effects
6.6 Not any change in specific adverse effects
6.7 Average endpoint specific adverse effects
6.8 Average change in specific adverse effects
7. Leaving the study early
7.1 For specific reasons
7.2 For general reasons
8. Engagement with services
8.1 No clinically important engagement
8.2 Not any engagement
8.3 Average endpoint engagement score
8.4 Average change in engagement scores
9. Satisfaction with treatment
9.1 Recipient of care not satisfied with treatment

9.2 Recipient of care average satisfaction score
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9.3 Recipient of care average change in satisfaction scores

9.4 Carer not satisfied with treatment
9.5 Carer average satisfaction score
9.6 Carer average change in satisfaction scores
10. Quality of life
10.1 No clinically important change in quality of life
10.2 Not any change in quality of life
10.3 Average endpoint quality of life score

10.4 Average change in quality of life scores

10.5 No clinically important change in specific aspects of quality of life

10.6 Not any change in specific aspects of quality of life

10.7 Average endpoint specific aspects of quality of life

10.8 Average change in specific aspects of quality of life

11. Service outcomes

11.1 Hospitalisation

11.2 Time to hospitalisation

11.3 Days in hospital

11.4 Change in hospital status
12. Economic outcomes

12.1 Direct costs

12.2 Indirect costs

* Primary outcomes of interest

Page 7

We grouped outcomes into the short term (up to 12 weeks), medium term (13 to 26 weeks),

and long term (more than 26 weeks).

Search methods for identification of studies

1. Electronic searching—We searched the Cochrane Schizophrenia Group register

(April 2007) with the phrase:

[canna* or marijuana* or marihuana* in title, abstract and index terms of REFERENCE] or

[cana* or marijuana* or marihuana* in interventions of STUDY]

This register is compiled by systematic searches of major databases, hand searches and

conference proceedings (see Group Module).
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2. Reference searching—We inspected reference lists of identified studies for more
trials.

3. Personal contact—We contacted authors of relevant studies to enquire about other
sources of relevant information.

Data collection and analysis

1. Study selection—We (JR, HV) independently inspected all identified citations for
relevance independently. Citations were checked again by HM. Where disagreement
occurred we attempted to resolve this by discussion, where doubt still remained we acquired
the full article for further inspection. We independently decided whether the selected studies
met the review criteria. Again, where disagreement occurred attempts were made to resolve
this through discussion; if doubt still remained we added these trials to the list of those
awaiting assessment pending acquisition of further information.

2. Assessment of quality—We assessed the methodological quality of included studies
using the criteria described in the Cochrane Handbook (Higgins 2006), which is based on
the degree of allocation concealment. Poor concealment has been associated with
overestimation of treatment effect (Schulz 1995). Category A includes studies in which
allocation has been randomised and concealment is explicit. Category B studies are those
which have randomised allocation but in which concealment is not explicit. Category C
studies are those in which allocation has neither been randomised nor concealed. Only trials
that are stated to be randomised (categories A or B of the handbook) will be included in this
review. The categories are defined below:

A. Low risk of bias (adequate allocation concealment)
B. Moderate risk of bias (some doubt about the results)
C. High risk of bias (inadequate allocation concealment).

When disputes arose as to which category a trial should be allocated, again we attempted
resolution by discussion. When this was not possible we did not enter the data and the trial
was added to the list of those awaiting assessment until further information could be
obtained.

3. Data collection We—(JR, HV) independently extracted data from selected trials.
When disputes arose we attempted to resolve these by discussion. When this was not
possible and further information was necessary to resolve the dilemma, we did not enter data
and added the trial to the list of those awaiting assessment.

4. Data synthesis

4.1 Intention to treat analysis: We excluded data from studies where more than 50% of
participants in any group were lost to follow up (this did not include the outcome of ‘leaving
the study early’). In studies with less than 50% dropout rate, we assumed that participants
had had a poor outcome and were included in the analysis (intention-to-treat / ITT analysis);
except for the event of death, or adverse events in studies using a placebo comparator group.
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We analysed the impact of including studies with high attrition rates (30-50%) in a
sensitivity analysis. If inclusion of data from this latter group resulted in a substantive
change in the estimate of effect, we did not add their data to trials with less attrition, but
presented them separately.

4.2 Binary data: For binary outcomes (improved/not improved etc.) we calculated the
relative risk (RR) and its 95% confidence interval (Cl) based on a fixed effects model.
Relative Risk is more intuitive (Boissel 1999) than odds ratios, and odds ratios tend to be
interpreted as RR by clinicians (Deeks 2000). This misinterpretation then leads to an
overestimate of the impression of the effect. When the overall results were significant and
homogeneous we calculated the number needed to treat (NNT) and the number needed to
harm (NNH).

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

4.3 Continuous data

4.3.1 Normal distribution: Continuous data on outcomes in trials relevant to mental health
issues are often not normally distributed. To avoid the pitfall of applying parametric tests to
non-parametric data we applied the following standards to continuous final value endpoint
data before inclusion: (a) standard deviations and means were reported in the paper or were
obtainable from the authors; (b) when a scale started from zero, the standard deviation, when
multiplied by two, should be less than the mean (otherwise the mean is unlikely to be an
appropriate measure of the centre of the distribution - Altman 1996); In cases with data that
are greater than the mean they were entered into ‘Other data’ table as skewed data. If a scale
starts from a positive value (such as PANSS, which can have values from 30 to 210) the
calculation described above in (b) should be modified to take the scale starting point into
account. In these cases skewness is present if 2SD>(S-Smin), where S is the mean score and
Smin is the minimum score. We reported non-normally distributed data (skewed) in the
‘other data types’ tables.

For change data (mean change from baseline on a rating scale) it is impossible to tell
whether data are non-normally distributed (skewed) or not, unless individual patient data are
available. After consulting the ALLSTAT electronic statistics mailing list, we presented
change data in RevMan graphs to summarise available information. In doing this, we
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assumed either that data were not skewed or that the analysis could cope with the unknown
degree of skew.

4.3.2 Final endpoint value versus change data: Where both final endpoint data and change
data were available for the same outcome category, we only presented final endpoint data .
We acknowledge that by doing this much of the published change data may be excluded, but
argue that endpoint data is more clinically relevant and that if change data were to be
presented along with endpoint data, it would be given undeserved equal prominence. Where
studies reported only change data we contacted authors for endpoint figures.

4.3.3 Summary statistic: For continuous outcomes we estimated a weighted mean difference
(WMD) between groups based on a fixed effects model. Continuous data presented without
use of summary statistics (i.e. mean, SD, SE) were not considered good evidence, though the
existence of these data were noted in the text.

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

4.4 Rating scales: A wide range of instruments are available to measure mental health
outcomes. These instruments vary in quality and many are not valid, and are known to be
subject to bias in trials of treatments for schizophrenia (Marshall 2000). Therefore
continuous data from rating scales were included only if the measuring instrument had been
described in a peer-reviewed journal.

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

Where clustering was not accounted for in primary studies, we presented the data in a table,
with a (*) symbol to indicate the presence of a probable unit of analysis error. In subsequent
versions of this review we will seek to contact first authors of studies to obtain intra-class
correlation co-efficients of their clustered data and to adjust for this using accepted methods
(Gulliford 1999). Where clustering has been incorporated into the analysis of primary
studies, we will also present these data as if from a non-cluster randomised study, but
adjusted for the clustering effect.

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

5. Investigation for heterogeneity—Firstly, we considered all the included studies
within any comparison to judge for clinical heterogeneity. Then we visually inspected
graphs to investigate the possibility of statistical heterogeneity. We supplemented this by
using primarily the I-squared statistic. This provides an estimate of the percentage of
variability due to heterogeneity rather than chance alone. Where the I-squared estimate was
greater than or equal to 50%, we interpreted this as indicating the presence of considerable
levels of heterogeneity (Higgins 2003). Where heterogeneity was present, reasons for this
were investigated. If it substantially altered the results, data were not summated, but
presented separately and reasons for heterogeneity investigated.

6. Addressing publication bias—We entered data from all included studies into a
funnel graph (trial effect against trial size) in an attempt to investigate the likelihood of overt
publication bias (Egger 1997).

7. Sensitivity analyses—We analysed the effect of including studies with high attrition
rates in a sensitivity analysis.

8. General—Where possible, we entered data in such a way that the area to the left of the
line of no effect indicated a favourable outcome for cannabis/cannabinoids.

Description of studies

See: Characteristics of included studies; Characteristics of excluded studies.

1. Excluded studies—We excluded one study. Meltzer 2004 used four novel antagonists
(neurokinin, serotonin, cannabinoid and neurotensin) and a placebo, but the length of
treatment intervention varied and we were unable to extract any usable data.

2. Awaiting assessment—Three studies are awaiting assessment. D’Souza 2005 is a
randomised, double blind trial comparing placebo with 2.5 mg and 5 mg of Delta-9-
tetrahydrocannabinol in people with schizophrenia, and we are seeking further data from this
trial. Leweke 2000 is a double blind study comparing cannabidiol antagonist with
amisulpiride in people with schizophrenia, and we are seeking the results from this trial.
Leweke 2004 is a randomised, double blind, placebo controlled, crossover study involving
people with schizophrenia; it compares cannabidiol antagonist with no treatment, and we are
seeking further information.

3. Ongoing studies—We are not aware of any ongoing trials.

4. Included studies—We were able to include just one study Edwards 2006. This study
randomised people diagnosed with first episode psychosis that were using cannabis.
Participants were randomised to two intervention groups.
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4.1 Length of trial: The study involved three months of intervention and a follow up period
of six months.

4.2 Participants: Participants included in the study all had first episode psychosis and were
diagnosed using the DSM-1V schedule. The inclusion criteria specified a DSM IV diagnosis
of psychotic disorder i.e. schizophrenia, schizophreniform, schizoaffective, delusional
disorder, bipolar disorder, major depressive disorder with psychotic features, psychosis not
otherwise stated, and brief reactive psychosis.

4.3 Setting: The study was undertaken at The Early Psychosis Prevention and Intervention
Centre (EPPIC) which is a youth orientated mental health service centre in Melbourne,
Australia.

4.4 Study size: Forty seven people were randomised to Cannabis and Psychosis Therapy
(CAP) or Psychoeducaton (PE) interventions.

4.5 Interventions: The main study group (n=23) of interest were given a behavioural
modification intervention, Cannabis and Psychosis Therapy (CAP). This consisted of a
individually delivered cognitive behavioural orientated programme provided as weekly
sessions by trained clinicians over three months, and did not involve giving cannabis to
participants. The aim of the CAP intervention is to reduce cannabis intake and to improve
clinical and psychosocial functioning. CAP involves an assessment of engagement, followed
by education about cannabis and psychosis and developing motivation to change. The focus
of the therapy is determined by the phase of commitment to change and may include further
educational sessions, motivational interviewing, goal setting, and discussion about relapse
prevention. An active control group (n=24) was used which consisted of Psychoeducaton
(PE), provided in ten individual sessions which explained psychosis, medication and other
treatments, and relapse prevention, but did not discuss cannabis.

4.6 Outcomes
4.6.1 Rating scales

4.6.1.1.1 Cannabis and Substance Use Assessment Schedule - CASUAS (Wing 1990): This
scale measures the percentage of days using cannabis in the past four weeks and includes an
index of severity of cannabis use. The scale is modified from the Schedule for Clinical
Assessment on Neuropsychiatry and includes similar information to the Addiction Severity
Index.

4.6.1.2.1 Knowledge About Psychosis Questionnaire - KAPQ (Birchwood 1992): This
questionnaire tests the patients understanding about psychosis and treatments.

4.6.1.3.1 Brief Psychiatric Rating Scale-E - BPRS-E (Overall 1962): The BPRS is an 18-
item scale measuring positive symptoms, general psychopathology and affective symptoms.
The original scale has sixteen items, but a revised eighteen-item scale is commonly used.
Scores can range from 0-126. Each item is rated on a seven-point scale varying from ‘not
present’ to ‘extremely severe’, with high scores indicating more severe symptoms. The
BPRS-E is an expanded positive symptom subscale formed by summing conceptual
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disorganisation, hallucinations, unusual thought content and suspiciousness items. Higher
scores indicate worse outcome.

4.6.1.3.2 Beck Depression Inventory - BDI-SF (Beck 1961): This is a 21-item self-rating
scale for depression. Each item comprises four statements (rated 0-4) describing increasing
severity of the abnormality concerned. The person completing the scale is required to read
each group of statements and identify the one that best describes the way they have felt over
the preceding week. A total of 12/13 is an indicative score for presence of significant
depression.

4.6.1.3.3 Scale for the Assessment of Negative Symptoms - SANS (Andreasen 1983): This
scale allows a global rating of the following negative symptoms: alogia (impoverished
thinking), affective blunting, avolition-apathy, anhedonia-asociality and attention
impairment. Assessments are made on a six-point scale (0O=not at all to 5=severe). Higher
scores indicate more symptoms.

4.6.1.4.1 Social and Occupational Functioning Assessment Scale - SOFAS (Goldman
1992): The SOFAS focuses on the individual’s level of social and occupational functioning
while excluding severity of symptoms. It is a 100 point scale, with higher scores indicating
better functioning.

Risk of bias in included studies

1. Randomisation—~Participants were randomised in the Edwards 2006 study using
computer generated numbers table, and sealed envelopes were used to conceal treatment
allocation. This method of randomisation is important to exclude selection biases (Juni
2001) and falls into quality category A (adequate concealment of allocation).

2. Blinding to interventions and outcomes—The Edwards 2006 study was single
blind and attempts were made to maintain rater blindness by the use of separate rooms and
administration procedures for staff. The success of blinding was not tested.

3. Follow-up—The last observation carried forward method was used by Edwards 2006
and all 47 participants were utilised in the reporting of outcome data. Attrition data were not
reported.

4. Data reporting—Outcome data were reported with means and standard deviations,
although some outcomes contained considerable skew (wide confidence intervals) and those
are reported in ‘other data’ tables.

Effects of interventions

1. The search—The initial search of the Cochrane Schizophrenia Group’s register of trials
identified 55 references to 51 studies. After a careful examination of the abstracts, two were
thought to be suitable for further examination. One study Meltzer 2004 was excluded as we
were unable to extract any usable data. One study Edwards 2006 was included (n=47),
comparing Cannabis and Psychosis Therapy (CAP) with an active comparator group given
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psychoeducaton (PE). In addition, three trials were added to awaiting assessment until
further information is obtained.

1.2 Cannabis usage: We found no significant difference between the CAP intervention
group and PE for use of cannabis at three months assessment (n=47, RR 1.04 Cl 0.6 to 1.7).
Nine months data were also not significantly different (n=47, RR 1.30 Cl 0.8 to 2.2). The
percentage of days using cannabis and the severity of cannabis usage were also reported by
Edwards 2006 but data were skewed and are reported in ‘other data’ tables. Both outcomes
were however non-significant.

1.3 Global state - KAPQ: We found no significant difference in the knowledge of
psychosis and treatments between intervention groups at three months (n=47, WMD 0.80 CI
-1.8 to 3.4) and again no differences were found at nine months assessment (n=47, WMD
0.90-1.41t03.2).

1.4 Mental state

1.4.1 BPRS: Average endpoint BPRS-extended scale scores at three months assessment
(n=47, WMD -3.60 CI -12.8 to 5.6) and nine months assessment time point (n=47, WMD
0.80 Cl -7.5t0 9.1) were not significantly different between the cannabis and psychosis
therapy group, and those given psychoeducation. BPRS positive symptom scores were
evaluated by Edwards 2006, but data were skewed and are reported in ‘other data’ tables.

1.4.2 SANS: Outcome data from the scale for the assessment of negative symptoms were
skewed, although the authors reported no significant differences in negative symptom scores
between groups.

1.4.3 BDI: Beck Depression Inventory scores were reported but these contained wide
confidence intervals (skewed data) and are not reported here.

1.5 Social functioning - SOFAS: We found no significant improvement in social
functioning in the CAP group compared with PE at three months assessment period (n=47,
WMD -0.80 CI —10 to 8.4) and also at nine months (n=47, WMD -4.70 Cl -14.5 to 5.1).

DISCUSSION

1. The search

The Cochrane Schizophrenia Group’s register of trials is the most comprehensive register of
its kind. It is compiled by searching mainstream and less well known bibliographic
databases and from manual searches of key journals and conference proceedings. We were
able to include only one study Edwards 2006 and found three additional studies (D’Souza
2005, Leweke 2000, Leweke 2004) which were added to awaiting assessment whilst further
information is sought. Trials published in languages other than English, and those with
equivocal results are often difficult to find, and our search relied heavily on English phrases.
However, it seems unlikely that well designed and reported randomised trials went
unnoticed.
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2. COMPARISON 1. CANNABIS and PSYCHOSIS THERAPY versus PSYCHOEDUCATION

2.1 Cannabis usage—The key aim of this study was to minimise the usage of cannabis in
people with first episode psychosis. None of the outcomes revealed any significant
difference between groups. Had the study been larger, differences may have emerged. Given
the lack of trial based data in this area this study provides a welcome appraisal, and
hopefully more studies will shed light on the impact of cannabis in people with psychoses.

2.2 Global state—The KAPQ questionnaire was used to inform participants about
psychasis, but did not reveal any differences in the groups understanding at the three and
nine month assessment points. It is possible that the lack of significant differences to emerge
may, in part, have been due to using an active control group.

2.3 Mental state—From the available data on the positive symptoms of psychosis
measured with the BPRS scale, no differences emerged that demonstrated an overall benefit
for CAP therapy compared with PE. Other scales were used but these reported skewed data
which we had pre-stated we would not use due to too much inconsistency.

2.4 Social functioning—The participants’ social functioning did not improve in either
group during the trial whilst interventions were given for three months, or at the follow up
stage six months later.

AUTHORS’ CONCLUSIONS

Implications for practice

1. For people with schizophrenia—At present, the data is too limited to support, or
refute, the use of cannabis/cannabinoid compounds for people suffering with schizophrenia.

2. For clinicians—There is insufficient trial-based evidence to support or refute the use of
cannabis based interventions. Clearly the clinician cannot be sure that treating patients with
cannabis/cannabinoid compounds is desirable practice. It is understandable if clinicians, and
people with schizophrenia, felt that treatment outside of a randomised controlled trial would
be difficult to justify.

3. For policy makers—There is an absence of robust data regarding the clinical
implications of using cannabis based compounds in schizophrenia.

Implications for research

1. General—Public registration of a study before subjects are randomised would ensure
that participants could be confident that people would know that the study had at least taken
place. Compliance with CONSORT (Moher 2001), both on the part of authors and editors,
would help to clarify methodology and ensure outcomes are reported in a manner that is
accessible and usable to others. Failure to comply with CONSORT guidelines results in loss
of data and confusion in results, neither of which helps clinicians, patients or managers.
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2. Methods—~Future trials should ensure that a clear description of the interventions are
given. Such a study would only be meaningful if undertaken within usual resources
available to routine care and measured outcomes of relevance to clinicians and recipients of
care as well as researchers. Study samples should include people with schizophrenia and
closely related disorders, or at least allow data on this group of people to be extracted from
the paper.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Edwards 2006

)

T

[

3 Methods Allocation: randomised, computer generated, placed in sealed envelopes.

'8 Blinding: single; attempts to maintain rater blindness included use of separate rooms and

admin procedures for staff.

Y Duration: 3 months intervention phase followed by 6 months of follow up.

Z Country: Melbourne, Australia.

O Setting: youth mental health service; early psychosis, prevention and intervention centre
T (EPPIC).

% Analyses: ITT analyses were used and last observation carried forward

% Participants ﬁiaf;osis: first episode psychosis (DSM-1V).

—_— =

L History: patients continuing to use cannabis after initial treatment for FEP.

<]_—> Sex: male and female.

— Age: 15-29 years.

g Inclusion criteria: DSM-1V diagnosis of a psychotic disorder (i.e. schizophrenia,

= schizophreniform, schizoaffective, delusional disorder, bipolar disorder, major depressive
r< disorder with psychotic features, psychosis not otherwise stated, brief reactive psychosis;
> Exclusion criteria: only participants with at least 10 weeks continuous cannabis usage prior
g to study were eligible for study inclusion

(8 Interventions 1. Cannabis and Psychosis Therapy: mean no. of CAP sessions 8. N=23

=t 2. Psychoeducation: mean no. of sessions 8. N=24.
=t CAP therapy consisted of a cognitive-behavioural-orientated program delivered in weekly
(2] sessions by trained clinicians over 3 months

Psychoeducation was an active control.
Outcomes Behavioural: CASUAS.

Mental state: BPRS, SANS, BDI-SF.
Social functioning: SOFAS.
Global state: KAPQ.
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Notes

Risk of bias

Bias Authors’ judgement Support for judgement
Allocation concealment?  Low risk A - Adequate

CASUAS - Cannabis and Substance Use Assessment Schedule
BPRS-E - Brief Psychiatric Rating Scale-E

BDI - Beck Depression Inventory

SANS - Scale for the Assessment of Negative Symptoms
SOFAS - Social and Occupational Functioning Assessment Scale

KAPQ - Knowledge About Psychosis Questionnaire

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Meltzer 2004  Allocation: randomised.
Participants: people with schizophrenia.

Interventions: neurokinin antagonist versus serotonin antagonist versus central cannabinoid antagonist

versus neurotensin antagonist.
Outcomes: no usable data.

DATA AND ANALYSES

Comparison 1

CANNABIS AND PSYCHOSIS THERAPY vs PSYCHOEDUCATION

Outcome or subgroup title  No. of studies  No. of participants  Statistical method

Effect size

1 Cannabis use: 1. Used 1 94 Risk Ratio (M-H,
cannabis in last 4 weeks Fixed, 95% CI)
1.1 by 3 months - end of 1 47 Risk Ratio (M-H,
treatment Fixed, 95% CI)
1.2 by 9 months - 6 1 47 Risk Ratio (M-H,
months after end of Fixed, 95% CI)
treatment
2 Cannabis use: 2. Other data
Percentage days used
cannabis in last 4 weeks
(skewed data)
2.1 by 3 months - end of Other data
treatment
2.2 by 9 months - 6 Other data
months after end of
treatment
3 Cannabis use: 3. Severity Other data
of cannabis use (skewed
data)
3.1 by 3 months - end of Other data
treatment
3.2 by 9 months - 6 Other data

months after end of
treatment
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Outcome or subgroup title  No. of studies  No. of participants  Statistical method Effect size
4 Global state: Average 1 Mean Difference (1V, Subtotals only
score (KAPQ total Fixed, 95% CI)
endpoint, higher = good)

4.1 by 3 months - end of 1 47 Mean Difference (1V, 0.80 [-1.78, 3.38]
treatment Fixed, 95% CI)

4.2 by 9 months - 6 1 47 Mean Difference (1V, 0.90 [-1.42, 3.22]
months after end of Fixed, 95% CI)
treatment
5 Mental state: 1. Average 1 Mean Difference (IV, Subtotals only
score (BPRS-E total Fixed, 95% CI)

endpoint, higher
SCOres=poor)

5.1 by 3 months - end of 1 47 Mean Difference (1V, -3.60 [-12.81, 5.61]
treatment Fixed, 95% CI)

5.2 by 9 months - 6 1 47 Mean Difference (1V, 0.80 [-7.47,9.07]
months after end of Fixed, 95% CI)
treatment
6 Mental state: 2. Average Other data No numeric data

score (BPRS-PS total
endpoint, higher
scores=poor) (skewed data)

6.1 by 3 months - end of Other data No numeric data
treatment

6.2 by 9 months - 6 Other data No numeric data
months after end of
treatment
7 Mental state: 3. Average Other data No numeric data

negative symptom score
(SANS endpoint, higher
scores=poor) (skewed data)

7.1 by 3 months - end of Other data No numeric data
treatment

7.2 by 9 months - 6 Other data No numeric data
months after end of
treatment
8 Mental state: 4. Average Other data No numeric data

score (BDI-SF total
endpoint , higher scores
=poor) (skewed data)

8.1 by 3 months - end of Other data No numeric data
treatment

8.2 by 9 months - 6 Other data No numeric data
months after end of
treatment
9 Social functioning: 1 Mean Difference (IV, Subtotals only
Average score (SOFAS Fixed, 95% CI)
total endpoint, higher scores
=good)

9.1 by 3 months - end of 1 47 Mean Difference (1V, -0.80 [-9.95, 8.35]
treatment Fixed, 95% CI)

9.2 by 9 months - 6 1 47 Mean Difference (IV, -4.70 [-14.52,5.12]
months after end of Fixed, 95% CI)
treatment
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Analysis 1.1. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 1 Cannabis use: 1. Used cannabis in last 4
weeks

Review: Cannabis and schizophrenia
Comparison: 1 CANNABIS AND PSYCHOSIS THERAPY vs PSYCHOEDUCATION

Outcome: 1 Cannabis use: 1. Used cannabis in last 4 weeks

Study or subgroup Treatment Control Risk Ratio Weight Risk: Ratio
N n/N M-H Fixed25% CI M-, Fixed,95% CI
I by 3 months - end of treatment.
Edwards 2006 13123 13124 - 520 % 1.04[ 062 1.74]
Subtotal (95% CI) 23 24 - 52.0 % 1.04 [ 0.62, 1.74 ]
Total events: 13 (Treatment), 13 (Controly

Heterogeneity: not applicable
Test for overall effect: Z = 0.16 (P = 0.87)

2 by 9 montths - 6 months after end of treatment

Edwards 2006 1523 12724 - 480% 130[079,215]
Subtotal (95% CI) 23 24 - 48.0 % 1.30 [0.79,2.15]
Total events: 15 (Treatment), 12 (Control}

Heterogeneity: not applicable
Test for overall effect: Z = 1.04 (P = 0.30)
Total (95% CI) 46 48 - 100.0 % 1.17 [ 0.82, 1.67 ]
Total events: 28 (Treatment), 25 (Control}
Heterogeneity: Chi? = 037, df = | (F = 0.54); B =00%
Test for overall effect: Z = 085 (F = 0.39)
002 0. 10 50

Favours treatment Favours control

Analysis 1.2. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 2 Cannabis use: 2. Percentage days used
cannabis in last 4 weeks (skewed data)

Cannabis use: 2. Percentage days used cannabis in last 4 weeks (skewed data)

Study Intervention Mean SD N

by 3 months - end of treatment

Edwards 2006 CAP 30.4 418 23

Edwards 2006  PE 18.8 306 24

by 9 months - 6 months after end of treatment

Edwards 2006 CAP 324 449 23

Edwards 2006  PE 19.3 304 24
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Analysis 1.3. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 3 Cannabis use: 3. Severity of cannabis
use (skewed data)

Cannabis use: 3. Severity of cannabis use (skewed data)

Study Intervention Mean SD N

by 3 months - end of treatment

Edwards 2006 CAP 14 14 23

Edwards 2006 PE 1.3 14 24

by 9 months - 6 months after end of treatment

Edwards 2006 CAP 1.4 14 23

Edwards 2006  PE 13 15 24

Analysis 1.4. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 4 Global state: Average score (KAPQ total
endpoint, higher = good)

Review: Cannabis and schizophrenia
Comparison: 1 CANNABIS AND PSYCHOSIS THERAPY vs PSYCHOEDUCATION

Outcome: 4 Global state: Average score (KAPQ total endpoint, higher = good)

Mean Mean
Study or subgroup CAP PE Difference Weight Difference
N Mean(SD) N Mean(SD) IV, Fixed,35% CI IV Fixed,95% CI

| by 3 months - end of treatment
Edwards 2006 23 225 (4) 2 217 (5) & 1000°% 080 178,338 )
Subtotal (95% CI) 23 24 ——— 100.0%  0.80[-1.78,3.38]

Heterogeneity: not applicable
for overall effect; £ = 041 (P = 0.04)

2by - 6 months after end of treatment
Edwards 2006 23 244 24 215 (4.1) - 1000 % 030 [-142322]
Subtotal (95% CI) 23 24 - 100.0%  0.90 [ -1.42,3.22]
Heterogeneity: not applicable
Test for overall effect; Z = 076 (P = 0.45)
Test for subgroup differences: Chi2 = 0,00, df = | (P = 095), 12 =008
[ 0 5 10

Analysis 1.5. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 5 Mental state: 1. Average score (BPRS-E
total endpoint, higher scores=poor)

Review: Cannabis and schizophrenia

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 September 16.



syduiosnuel Joyiny sispun4 JINd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Rathbone et al. Page 21

Comparison: 1 CANNABIS AND PSYCHOSIS THERAPY vs PSYCHOEDUCATION

Outcome: 5 Mental state: 1. Average score (BPRS-E total endpoint, higher scores=poor)

Mean Mean
Study or subgroup CAP PE Difference Weight Difference
N Mean(SD) N Mean(50) I Fixed,95% C| VFied 95% CI
| by 3 months - end of treatment
Edwards 2006 23 4.1 (138) 24 77082 —— 1000 % 360[-1281,561 ]
Subtotal (95% CI) 23 24 — 100.0 %  -3.60 [ -12.81,5.61 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.77 (P = 0:44)
2 by'9 months - 6 months after end of treatment
Edwards 2006 2 456 (115) 24 448 (15.4) —R— 1000 % 080 [ 7479071
Subtotal (95% CI) 23 24 ——100.0 % 0.80 [ -7.47,9.07 |

Heterogeneity: not applicable
Test for overal effect: Z = 0.19 (P = 0:85)
Test for subgroup differences: Chi2 = 049, df = | (F = 049), 12 =00%

-0 5 0 5 10

Favours CAP Favours PE

Analysis 1.6. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 6 Mental state: 2. Average score (BPRS-PS
total endpoint, higher scores=poor) (skewed data)

Mental state: 2. Average score (BPRS-PS total endpoint, higher scores=poor) (skewed data)

Study Intervention Mean SD N

by 3 months - end of treatment

Edwards 2006 CAP 8.9 48 23

Edwards 2006 PE 9.5 54 24

by 9 months - 6 months after end of treatment

Edwards 2006 CAP 9.4 46 23

Edwards 2006  PE 8.8 48 24

Analysis 1.7. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 7 Mental state: 3. Average negative
symptom score (SANS endpoint, higher scores=poor) (skewed data)

Mental state: 3. Average negative symptom score (SANS endpoint, higher scores=poor)
(skewed data)

Study Intervention Mean SD N

by 3 months - end of treatment
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Analysis 1.8. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs

Study Intervention Mean SD N
Edwards 2006 CAP 21.8 149 23
Edwards 2006  PE 235 140 24

by 9 months - 6 months after end of treatment

Edwards 2006 CAP 23.7 172 23

Edwards 2006  PE 19.4 135 24

Page 22

PSYCHOEDUCATION, Outcome 8 Mental state: 4. Average score (BDI-SF

total endpoint , higher scores =poor) (skewed data)

Analysis 1.9. Comparison 1 CANNABIS AND PSYCHOSIS THERAPY vs
PSYCHOEDUCATION, Outcome 9 Social functioning: Average score
(SOFAS total endpoint, higher scores =good)

Study Intervention Mean SD N

by 3 months - end of treatment

Edwards 2006 CAP 6.2 59 23

Edwards 2006  PE 7.8 81 24

by 9 months - 6 months after end of treatment

Edwards 2006 CAP 7.5 6.3 23

Edwards 2006 PE 6.3 72 24

Review: Cannabis and schizophrenia
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Mean
Study or subgroup cap PE Difference Weight

N Mean(SCy N Mean(S[2) IV, Fixed 95% Cl

Mean
Difference

W Fixed,95% CI

I by 3 months - end of treatment

Edwards 2006 23 505017 M 5i3(l4  ——— 100.0 %
Subtotal (95% CI) 23 24 T —— 100.0 %

Heterogeneity: not applicable
Test for overall effect; 2 = 0.17 (P = 0.84)

2 by 9 months - 6 months after end of treatment

Edwards 2006 23 517083 M seq (59— —— 1000 %

Subtotal (95% CI) 23 24 — 100.0 %
Heterogeneity: not applicable

Test for overall effect: Z = 094 (P = 0.35)

Test for subgroup differences: Chi2 = 032, df = | (P = 057), £ =008

080[-995,835]
-0.80 [ -9.95,8.35]

470[-1452.5.12 ]
-4.70 [ -14.52,5.12 ]

-l 5 o 5 10

avours CAP Favours PE
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PLAIN LANGUAGE SUMMARY
Cannabis for schizophrenia

Schizophrenia is a mental illness characterised mainly by hallucinations and delusions
(psychosis) which for the majority of people has an onset in late adolescence or early
adulthood. Many people across many cultures, especially the young, use cannabis, a plant
containing the psychoactive component delta-9-tetrahydrocannabinol. This plant, which
is usually smoked or eaten, gives a feeling of well-being, but in high doses it may also
cause psychosis and those who have schizophrenia may have a worse overall outcome
from using it. There are some people with schizophrenia however, who claim that using
cannabis helps their symptoms and reduces the adverse effects of antipsychotic
medication. This review aims to look at the effects of cannabis, both its use and
withdrawal, in people who have schizophrenia.

Four relevant studies were identified but three of these are awaiting assessment because
further information is being sought from the trial authors. The last trial was based in a
youth mental health service centre in Australia. It looked at whether a specific
intervention using education on cannabis and psychosis and trying to motivate change
(Cannabis and Psychosis Therapy CAP) or a series of general lectures explaining
psychosis, treatments and relapse prevention (psychoeducation PE) was more likely to
reduce the use of cannabis. The trial contained 47 people, 23 in the CAP group and 24 in
the PE group. There were no significant differences between these two groups in the
mental state of the people concerned after three months and nine months. There was also
no significant difference in the use of cannabis, and knowledge on mental health and
cannabis was the same in both groups. The main problem with this trial was the small
number of people studied, and perhaps differences between the treatments would emerge
with a larger number of people taking part. Overall, at present, it is still not possible to
say whether using cannabis causes an improvement or a deterioration of the mental
health of people with schizophrenia.

(Plain language summary prepared for this review by Janey Antoniou of RETHINK, UK
www.rethink.org).
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Figure 1.
Cannabis sativa
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Figure 2.
delta-9-tetrahydrocannabinol (THC)
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Table 1

Prevalence of cannabis use in people with schizophrenia
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