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Objectives: To determine the clinical and cost-
effectiveness of different classes of antipsychotic drug
treatment in people with schizophrenia responding
inadequately to, or having unacceptable side-effects
from, their current medication.
Design: Two pragmatic, randomised controlled trials
(RCTs) were undertaken. The first RCT (band 1)
compared the class of older, inexpensive conventional
drugs with the class of new atypical drugs in people
with schizophrenic disorders, whose current
antipsychotic drug treatment was being changed either
because of inadequate clinical response or owing to
side-effects. The second RCT (band 2) compared the
new (non-clozapine) atypical drugs with clozapine in
people whose medication was being changed because
of poor clinical response to two or more antipsychotic
drugs. Both RCTs were four-centre trials with
concealed randomisation and three follow-up
assessments over 1 year, blind to treatment. 
Setting: Adult mental health settings in England.
Participants: In total, 227 participants aged 18–65
years (40% of the planned sample) were randomised
to band 1 and 136 (98% of the planned sample) to
band 2. 
Interventions: Participants were randomised to a class
of drug. The managing clinician selected the individual
drug within that class, except for the clozapine arm in

band 2. The new atypical drugs included risperidone,
olanzapine, quetiapine and amisulpride. The
conventional drugs included older drugs, including
depot preparations. As in routine practice, clinicians
and participants were aware of the identity of the
prescribed drug, but clinicians were asked to keep their
participating patient on the randomised medication for
at least the first 12 weeks. If the medication needed to
be changed, the clinician was asked to prescribe
another drug within the same class, if possible.
Main outcome measures: The primary outcome was
the Quality of Life Scale (QLS). Secondary clinical
outcomes included symptoms [Positive and Negative
Syndrome Scale (PANSS)], side-effects and participant
satisfaction. Economic outcomes were costs of health
and social care and a utility measure.
Results: Recruitment to band 1 was less than
anticipated (40%) and diminished over the trial. This
appeared largely due to loss of perceived clinical
equipoise (clinicians progressively becoming more
convinced of the superiority of new atypicals). Good
follow-up rates and a higher than expected correlation
between QLS score at baseline and at follow-up meant
that the sample as recruited had 75% power to detect
a difference in QLS score of 5 points between the 
two treatment arms at 52 weeks. The recruitment to
band 2 was approximately as planned. Follow-up
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assessments were completed at week 52 in 81% of
band 1 and 87% of band 2 participants. Band 1 data
showed that, on the QLS and symptom measures,
those participants in the conventional arm tended
towards greater improvements. This suggests that the
failure to find the predicted advantage for new atypicals
was not due to inadequate recruitment and statistical
power in this sample. Participants reported no clear
preference for either class of drug. There were no
statistically significant differential outcomes for
participants entering band 1 for reasons of treatment
intolerance to those entering because of broadly
defined treatment resistance. Net costs over the year
varied widely, with a mean of £18,850 in the
conventional drug group and £20,123 in the new
atypical group, not a statistically significant difference.
Of these costs, 2.1% and 3.8% were due to
antipsychotic drug costs in the conventional and
atypical group, respectively. There was a trend towards
participants in the conventional drug group scoring
more highly on the utility measure at 1 year. The
results for band 2 showed an advantage for
commencing clozapine in quality of life (QLS) at trend
level (p = 0.08) and in symptoms (PANSS), which was
statistically significant (p = 0.01), at 1 year. Clozapine
showed approximately a 5-point advantage on PANSS
total score and a trend towards having fewer total
extrapyramidal side-effects. Participants reported at 
12 weeks that their mental health was significantly
better with clozapine than with new atypicals 
(p < 0.05). Net costs of care varied widely, but were
higher than in band 1, with a mean of £33,800 in the

clozapine group and £28,400 in the new atypical 
group. Of these costs, 4.0% and 3.3%, respectively,
were due to antipsychotic drug costs. The increased
costs in the clozapine group appeared to reflect the
licensing requirement for inpatient admission for
commencing the drug. There was a trend towards
higher mean participant utility scores in the clozapine
group.
Conclusions: For band 1, there is no disadvantage in
terms of quality of life and symptoms, or associated
costs of care, over 1 year in commencing conventional
antipsychotic drugs rather than new atypical drugs.
Conventional drugs were associated with non-
significantly better outcomes and lower costs. Drug
costs represented a small proportion of the overall
costs of care (<5%). For band 2, there is a statistically
significant advantage in terms of symptoms but not
quality of life over 1 year in commencing clozapine
rather than new atypical drugs, but with increased
associated costs of care. The results suggest that
conventional antipsychotic drugs, which are
substantially cheaper, still have a place in the treatment
of patients unresponsive to, or intolerant of, current
medication. Further analyses of this data set are
planned and further research is recommended into
areas such as current antipsychotic treatment guidance,
valid measures of utility in serious mental illness, low-
dose ‘conventional’ treatment in first episode
schizophrenia, QLS validity and determinants of QLS
score in schizophrenia, and into the possible financial
and other mechanisms of rewarding clinician
participation in trials.
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Executive summary

Objectives
The aim of the study was to determine the clinical
and cost-effectiveness of different classes of
antipsychotic drug treatment in people with
schizophrenia responding inadequately to, or
having unacceptable side-effects from, their
current medication.

Methods
Design
Two pragmatic, randomised controlled trials
(RCTs) were undertaken. The first RCT (band 1)
compared the class of older, inexpensive
conventional drugs with the class of new atypical
drugs in people with schizophrenic disorders,
whose current antipsychotic drug treatment was
being changed either because of inadequate
clinical response or owing to side-effects. The
primary hypothesis was that, in this population,
the additional acquisition costs of the new atypical
drugs would be offset by improvements in health-
related quality of life and/or savings in the use of
other health and social care services, compared
with conventional drugs.

The second RCT (band 2) compared the new
(non-clozapine) atypical drugs with clozapine in
people whose medication was being changed
because of poor clinical response to two or more
antipsychotic drugs. The primary hypothesis was
that, in this population, the additional acquisition
costs of clozapine would be offset by
improvements in health-related quality of life
and/or savings in the use of other services,
compared with the new atypical drugs.

Both RCTs were four-centre trials with concealed
randomisation and three follow-up assessments over
1 year, blind to treatment. The trial was designed to
minimise extra work for the referring clinician.

Setting
In general, the study was carried out in adult
mental health settings in 14 NHS trusts in Greater
Manchester, Nottingham and London.

Subjects
In total, 227 participants (40% of the planned
sample) were randomised into the band 1
comparison and 136 (98% of the planned sample)
were randomised into band 2. Participants were
aged 18–65 years and one or more randomisations
resulted from referrals by 95 general adult
psychiatrists.

Interventions
Participants were randomised to a class of drug.
The managing clinician selected the individual
drug within that class, except for the clozapine
arm in band 2. The class of new atypical drugs
included risperidone, olanzapine, quetiapine and
amisulpride. The class of conventional drugs
included older drugs, including depot
preparations. As in routine practice, clinicians and
participants were aware of the identity of the
prescribed drug, but clinicians were asked to try, as
much as was compatible with good practice, to
keep their participating patient on the
randomised medication for at least the first
12 weeks. If the medication needed to be changed,
the clinician was asked to prescribe another drug
within the same class, if possible.

Main outcome measures
The primary outcome was the Quality of Life Scale
(QLS). Secondary clinical outcomes included
symptoms [Positive and Negative Syndrome Scale
(PANSS)], side-effects and participant satisfaction.
Economic outcomes were costs of health and social
care and a utility measure.

Results
Recruitment to band 1 was less than anticipated
(40%) and diminished during the course of the
trial. This appeared largely to result from the loss
of perceived clinical equipoise (clinicians
progressively becoming more convinced of the
superiority of new atypicals). Good follow-up rates
and a higher than expected correlation between
QLS score at baseline and at follow-up meant that
the sample as recruited had 75% power to detect a
difference in QLS score of 5 points between the
two treatment arms at 52 weeks. The sample was
recruited approximately as planned to band 2.
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Follow-up assessments were completed at week 52
in 81% of band 1 and 87% of band 2 participants. 

Band 1
The intention-to-treat comparison of conventional
versus new atypical drugs showed that, in people
with schizophrenia whose medication was being
changed because of intolerance or inadequate
response, there was no disadvantage in terms of
quality of life or symptoms over 1 year in
commencing conventional antipsychotic drugs
rather than new atypical drugs. Inspection of the
data showed that, on the QLS and symptom
measures, those participants in the conventional
arm showed a trend towards greater
improvements. This suggests that the failure to
find the predicted advantage for new atypicals was
not due to inadequate recruitment and statistical
power in this sample. Participants reported no
clear preference for either class of drug. There
were no statistically significant differential
outcomes for participants entering band 1 for
reasons of treatment intolerance to those entering
because of broadly defined treatment resistance.

Net costs of care over the year varied widely, with
a mean of £18,850 in the conventional drug group
and £20,123 in the new atypical group, not a
statistically significant difference. Of these costs,
2.1% and 3.8% were due to antipsychotic drug
costs in the conventional and atypical group,
respectively. There was a trend towards
participants in the conventional drug group
scoring more highly on the utility measure at
1 year.

Band 2
The intention-to-treat comparison of new atypicals
compared with clozapine in people with more
narrowly defined treatment resistance showed an
advantage for commencing clozapine in quality of
life (QLS) at trend level (p = 0.08) and in
symptoms (PANSS), which was statistically
significant (p = 0.01), at 1 year. Clozapine showed
approximately a 5-point advantage on PANSS
total score. Clozapine showed a trend towards
having fewer total extrapyramidal side-effects.
Participants reported at 12 weeks that their mental
health was significantly better with clozapine than
with new atypicals (p < 0.05).

Net costs of care varied widely, but were higher
than in band 1, with a mean of £33,800 in the
clozapine group and £28,400 in the new atypical
group. Of these costs, 4.0% and 3.3%, respectively,
were due to antipsychotic drug costs. The
increased costs in the clozapine group appeared to

reflect the licensing requirement for inpatient
admission for commencing the drug. There was a
trend towards higher mean participant utility
scores in the clozapine group.

The small number of deaths in the study appeared
unrelated to class of drug treatment. There were
no deaths on clozapine. 

Conclusions
Band 1
In people with schizophrenia whose medication is
being changed because of intolerance or broadly
defined treatment resistance, there is no
disadvantage in terms of quality of life and
symptoms, or associated costs of care, over 1 year
in commencing conventional antipsychotic drugs
rather than new atypical drugs. Conventional
drugs were associated with non-significantly better
outcomes and lower costs. A trial of a conventional
drug is recommended in patients unresponsive to
or intolerant of current medication. This result is
not accounted for by inadequate power or by
patterns of drug discontinuation. Drug costs
represented a small proportion of the overall costs
of care (less than 5%).

Band 2
In people with schizophrenia whose medication is
being changed because of narrowly defined
treatment resistance, there is a statistically
significant advantage in terms of symptoms but
not quality of life over 1 year in commencing
clozapine rather than new atypical drugs, but with
increased associated costs of care.

Implications for healthcare
This trial does not allow any statements to be
made about the relative safety, efficacy and cost of
new atypicals versus conventionals as first line
drugs. Thus, no comment is made on National
Institute for Health and Clinical Excellence
(NICE) guidance as to the availability of new
atypical drugs for first line treatment. The results
suggest that conventionals, which are substantially
cheaper, still have a place in the treatment of
patients unresponsive to or intolerant of current
medication.

The NICE guidance on antipsychotic drug
treatment for schizophrenia recommends the
wider use of clozapine in treatment-resistant
schizophrenia in the NHS. The results from this
non-commercially sponsored trial in clinician-
defined treatment resistance in the NHS show

Executive summary



some advantage to clozapine over new atypical
drugs and provide support to this aspect of NICE
guidance, but with increased service costs. These
increased costs associated with clozapine will
diminish with the new licensing for outpatient
initiation.

Further analysis
Further planned analyses of this data set include
an examination of the effects of injectables, the
impact and determinants of polypharmacy, and an
examination of QLS validity and determinants of
QLS score in schizophrenia.

Recommendations for research
The following areas are recommended for future
research:

� a randomised trial of current antipsychotic
treatment guidance using atypical versus
conventional drugs in the context of careful
management of schizophrenia

� the development of valid measures of utility in
serious mental illness

� a randomised trial of low-dose ‘conventional’
treatment such as sulpiride versus a new
atypical in first episode schizophrenia

� further examination of QLS validity and
determinants of QLS score in schizophrenia

� an investigation into the possible financial and
other mechanisms of rewarding clinician
participation in trials.
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Schizophrenia
Schizophrenia is a psychotic disorder of uncertain
aetiology that affects about 0.5% of the population
and usually has its onset in early adult life. The
mainstay of treatment is antipsychotic drugs.

Symptoms and diagnostic criteria
Schizophrenia is a syndrome, a disorder for which
there is no objective test or pathology, but which is
identified by a characteristic cluster of symptoms
that last for a certain time. Since 1994, the two
main classification systems in use worldwide have
been the Diagnostic and Statistical Manual of
Mental Disorders (4th edition) (DSM-IV),
developed by the American Psychiatric
Association,1 and the International Statistical
Classification of Diseases and Related Health
Problems (10th revision) (ICD-10), developed by
the WHO and mainly used outside North
America. In their definitions of schizophrenia, the
two systems are similar. Both diagnose
schizophrenia with inter-rater reliabilities of at
least 0.8, which compares well with medical
disorders.

A large number of studies have found that the
symptoms of schizophrenia usually segregate into
three semi-independent symptom complexes:
positive symptoms, negative symptoms and
disorganisation symptoms. Positive symptoms
comprise delusions and hallucinations, usually
auditory. The presence and severity of negative
symptoms are more critical to the prognosis than
the positive symptom complex; negative symptoms
include blunted, abnormally unresponsive mood,
reduced willpower, reduced amount of
spontaneous speech and loss of self-care skills.
Negative symptoms can become progressively
more severe and often persist to a degree even
when positive symptoms have improved. It is
important to distinguish between primary negative
symptoms, which are indisputably part of the
illness, and secondary negative symptoms. The
latter can be similar in quality but result from a
superimposed anxious or depressed mood, an
impoverished, understimulating environment or
the side-effects of antipsychotic medication. The
third symptom complex, disorganised behaviour,
comprises disrupted speech and the socially

inappropriate or disorganised behaviour
frequently exhibited by patients with
schizophrenia.

Epidemiology
The incidence and prevalence of schizophrenia
depends on whether ICD-10 or DSM-IV criteria
are used. Because of the 6-month, rather than 
1-month, criterion in DSM, the incidence and
prevalence will be lower with DSM-IV than with
ICD-10. Large, community-based surveys of
geographically defined areas give prevalence
estimates of between 0.2 and 0.7%. Incidence
studies of epidemiological samples show that there
will be about two new cases of ICD schizophrenia,
or about one new case of DSM schizophrenia, per
10,000 population each year. The average GP will
see one new case per four to five years and have
ten to 20 established cases registered.

Schizophrenia exists in all cultures in all countries.
It has long been known that rates of schizophrenia
are higher in urban than in rural areas. Early
surveys seemed to show that this was due to the
drift of people into urban areas after the illness
started, rather than to higher rates of new cases in
cities. However, recent large studies have confirmed
that new cases arise more commonly in cities, with
the rates being proportional to the degree of
urbanisation. This appears to be an unexpectedly
large effect. The relative risk for large-city dwellers
compared with rural residents is only two- to
three-fold but, because much of the population
lives in cities, the proportion of schizophrenia that
can be explained on the basis of this factor is
about one-third.2 The factors associated with city
life that contribute to the increased rate of
schizophrenia remain to be clarified.3

The incidence of schizophrenia is roughly the
same in men and women. Men, however, are
slightly more likely to develop enduring negative
symptoms than women, who have greater
representation in the good prognosis group. The
peak age of onset in men is 21–26 years, whereas
in women it is 25–32 years.

Course and outcome
Summarising the best long-term studies available,
there is a consensus that 15–20% of patients will
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make a complete recovery without relapse. At the
other extreme, about 15% will effectively never
recover from their first episode, remaining
symptomatic and needing long-term, high levels
of social and medical input. Between these two
poles, most patients will recover at least partly
from their first episode, but will not return to their
premorbid level of functioning, or will suffer
future relapses, or both. Although remission from
the first episode is not difficult to achieve, 50% of
cases will relapse over the next 2 years and 80%
over the next 5 years.4 With each relapse, about
one in six will not subsequently achieve
remission.5 Suicide occurs in 5% of patients and is
difficult to predict. Young men in the first 3 years
of their illness are more at risk.

Aetiology
It has long been known that there is a genetic
predisposition to schizophrenia. Although genetic
factors may explain over 60% of the variance, the
pattern is of a polygenic or oligogenic disorder
with environmental factors acting on the
penetrance of several susceptibility genes.6 The
neurodevelopmental hypothesis of schizophrenia
in general suggests that early neurological risk
factors in utero and in infancy can act as risk
factors whose expression is delayed until the
nervous system has matured sufficiently to mediate
their effects. Longitudinal studies that follow up
large birth cohorts have shown that the 1–2% of
the sample who go on to develop adult
schizophrenia show slight delays in motor, speech
and intellectual milestones, compared with the rest
of the cohort.7 These differences are subtle, such
as walking delayed by 1–2 months. Certain
problems, such as developmental receptive
language disorders, are particularly linked to later
schizophrenia. There is emerging evidence again
for the role of non-biological risk factors in
schizophrenia. Street drug use has long been
known to be an important trigger of relapse, but
was thought not to play a truly causal role in
onset. New research suggests that cannabis use in
adolescence increases the risk of schizophrenia at
least two- to three-fold. Psychosocial explanations
for the high rates of psychosis seen in black
Caribbeans in the UK and other European
countries appear likely.

The rationale for drug treatment: the
dopamine hypothesis
Neurochemical abnormalities are the link between
underlying aetiological factors, either genetic or
environmental, and the overt expression of signs
and symptoms of the illness. In the early 1960s,
Arvid Carlsson posited the dopamine hypothesis

of schizophrenia, which stated that schizophrenia
was due to an excess of dopaminergic activity,
either an excess of dopamine release and/or
hypersensitivity of dopamine receptors. The
dopamine hypothesis was refined with subsequent
research. In the late 1980s, new molecular
biological techniques found five dopamine
receptor subtypes that differ both functionally and
in their pattern of target neuron/brain region
distribution. Dopamine D2 receptor occupancy
most closely correlates with the clinical potency of
individual antipsychotic drugs. Studies using
position emission tomography (PET) brain
imaging have documented increased dopamine
release in patients with schizophrenia compared
with normal controls, and suggest that the extent
of dopamine release is associated with the severity
of positive psychotic symptoms.

Although the dopamine hypothesis remains the
most salient hypothesis, there is still the issue that
a significant proportion of patients with
schizophrenia do not adequately respond to
dopamine antagonists, which suggests that other
neurotransmitters are involved in the
pathophysiology of schizophrenia. The ratio of 
5-hydroxytryptamine-2a (5-HT2a) to D2 blockade
has been proposed as a critical distinction between
conventional and new-generation antipsychotic
drugs. The affinity of clozapine for the 5-HT2a

receptor exceeds its affinity for D2 receptors by 
20-fold, although some conventional antipsychotics,
such as chlorpromazine, also have greater affinity
for the 5-HT2a receptor than the D2 receptor.

Management of schizophrenia in
the NHS: service models
Multidisciplinary teams are the core of
community-based services for people with
schizophrenia. These are effective when a case
management model is used, so that one care
coordinator organises the patient’s full-care
package. Different models of care management
exist, but systematic review has shown that it is
most effective when combined with assertive
community treatment. This involves proactive
community follow-up and delivery of as much care
as possible in the patients’ own settings. Getting
patients back to work is important. Systematic
review has shown that vocational training models,
where the patient is put into a real job and
supported actively, outperform traditional
sheltered employment approaches. Specialist
rehabilitation services aim to reduce the enduring
deficits in chronic schizophrenia and improve 
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day-to-day social functioning. Recent mental
health policy in England specifies that the delivery
of care to people with psychosis should include
early intervention services, assertive outreach
services and home treatment teams.

First episodes of schizophrenia often go
undetected and untreated for long periods.
Outcome from the first episode is good in 85% of
cases, with remission usually achieved within
3 months. Patients in the first episode are
responsive to relatively low doses of antipsychotic
drugs, and treatment should be started with the
equivalent of 2 mg haloperidol daily or less.
Similarly, first episode patients are sensitive to the
side-effects of drugs and the new-generation
antipsychotic drugs are probably to be preferred.

Psychosocial interventions have been a key part of
the management of schizophrenia since the 1970s.
At that time, the impact of institutionalisation on
people with schizophrenia came to be realised and
community-based services have increasingly
developed since. More recently, specific
psychological techniques aimed at improving
aspects of psychotic illness have also been
evaluated. Family-based interventions aimed at
enhancing coping strategies with education about
the illness, delivered over 6–9 months, have been
shown to improve prognosis. Recent trials have
shown that cognitive behaviour therapy (CBT)
when given in addition to routine care and drug
treatment can be effective for persistent psychotic
symptoms in chronic schizophrenia.8 Psychological
treatments have not been shown to be effective in
the absence of drug treatments. Their provision
on the NHS is scarce.

Antipsychotic drug treatment
Efficacy and effectiveness
Specific pharmacological treatment of
schizophrenia began in the early 1950s with the
discovery that chlorpromazine had antipsychotic
properties. The optimal maintenance treatment of
schizophrenia involves the integration of physical,
psychological and social care. Nevertheless, since
their introduction almost 50 years ago, the
conventional or typical antipsychotic drugs have
formed the mainstay of both acute and long-term
treatment for schizophrenia, and have been
invariably used as first line therapy. The benefits
of antipsychotic medication in treating acute
psychotic episodes and reducing the risk of relapse
in the community have been widely accepted and
documented.9,10 There is little doubt that, at least

within the first 5–10 years of drug treatment,
people with schizophrenia will be up to three
times more likely to relapse in the subsequent year
or so if their antipsychotic medication is stopped,
with earlier relapse following abrupt rather than
gradual withdrawal. Nevertheless, despite the
administration of antipsychotic maintenance
treatment, following discharge from hospital for
an acute psychotic episode, between 30 and 60%
of patients would be expected to relapse in the
first year and between 50 and 80% in the
second.11–13 Even after hospitalisation for the first
episode of schizophrenia, 80% will have a second
episode within 5 years.14

These high incidence figures for relapse may be
partly explained by the relatively high proportion
of patients failing to adhere to their treatment
regimen. The proportion of patients failing to
adhere to their prescribed medication may be as
high as 50% during the first year of treatment,15

rising to 70% within 2 years of treatment initiation.

Limitations of conventional
antipsychotics
The conventional antipsychotic drugs have several
critical limitations. First, around 20–25% of people
with schizophrenia treated with the conventional
antipsychotics fail to show a satisfactory response,
manifesting treatment-resistant or treatment-
refractory schizophrenia. Second, the drugs have a
limited effect on the negative symptoms of the
condition. Third, these agents are associated with
a wide range of unwanted effects.16,17 These side-
effects represent part of the burden on patients
administered antipsychotic medication and
adversely influence treatment adherence. The
conventional drugs show differences in their side-
effect profiles, for example, in respect of their
liability for sedation and acute extrapyramidal
side-effects (EPS). When weighing the risks and
benefits of a particular antipsychotic for a
particular individual, the side-effect profile of the
drug will be a key consideration for both the
patient and the prescribing clinician.

The newer, ‘atypical’ antipsychotics (including
clozapine, risperidone, sertindole, olanzapine,
quetiapine, ziprasidone, zotepine and
amisulpride) are a heterogeneous group of drugs
in respect of their pharmacology, side-effect
profiles and efficacy, but share several
characteristics. They do not produce catalepsy in
animals. In patients with psychotic illness, clinical
trial evidence suggests that they have a lower
propensity than conventional antipsychotics to
induce acute EPS such as parkinsonism, acute



akathisia and dystonia.18 This reduced risk of 
EPS is a major advance, as acute EPS have
undesirable motor and psychological
manifestations, and often require treatment with
antiparkinsonian/anticholinergic agents, which
have their own side-effects and hazards. However,
as discussed below, the choice of comparator
antipsychotic and dose regimen means that the
trial evidence supporting lower rates of side-effects
is uncertain.

Claims that these newer antipsychotics also have
advantages over the conventional drugs in relation
to a beneficial effect on negative symptoms,
improvement in cognitive function and a
reduction in the risk of relapse are addressed
below. Similarly, the evidence that some of the
newer drugs, principally clozapine, can be effective
in people whose schizophrenic illness has proved
refractory to standard treatment will be reviewed.

Therapeutic efficacy
Careful reviews and meta-analyses of clinical trial
data involving the atypical antipsychotic drugs
testify to an equivalent efficacy with conventional
antipsychotics and a lower liability for EPS.19,20

Nevertheless, certain critical clinical issues remain
uncertain. Improved tolerability with the newer
drugs has been widely reported in terms of side-
effects and subjective experience.21–23 While it is
reasonable to speculate that better subjective
tolerability might translate into better compliance
in the long term, as yet there are no convincing
data to support such a view.

Geddes and colleagues24 conducted a systematic
overview and meta-regression analysis of 52
randomised trials comparing atypical
antipsychotics with conventional drugs. These
authors concluded that the findings of superior
efficacy and tolerability with the atypical drugs
were partly related to the dosage of the
conventional comparator drug. Such advantages
were not confirmed for those studies in which the
comparison dose of haloperidol was 12 mg a day
or less (or equivalent), although the lower liability
for EPS was still evident. However, a variety of
criticisms has been levelled at this study and its
conclusions.25–31

Such studies tested clinical efficacy rather than
effectiveness. The definition of clinical
effectiveness provided by the National Institute for
Health and Clinical Excellence (NICE) is “the
actual or projected benefits to patients in whom
the technology is used”. The majority of efficacy
studies of the atypical antipsychotics that have

been reported relate to symptom improvement in
short-term clinical trials, of less than 12 weeks in
duration. However, schizophrenia is often both a
chronic and recurrent disorder and hence
information on efficacy and safety in long-term
maintenance treatment is important. Thus far,
there are only a few studies assessing longer term
outcome in terms of maintaining early symptom
improvement, relapse prevention, tolerability,
medication compliance and quality of life. A
recent systematic review suggests that the
conclusions that could be drawn about the relative
effectiveness of the newer antipsychotics were
limited because of problems with the validity of
the trials in terms of inclusion and exclusion
criteria, dose used, sample size and duration of
trials, outcome measures used and methods of
reporting symptoms.32 In addition, the majority of
trials compare the newer atypicals to haloperidol,
a drug not widely used in Europe or the UK. The
side-effect profile of haloperidol, particularly used
at high doses, may not be representative of that
found with other typical antipsychotics.33

The findings of pragmatic studies of clinical
effectiveness are required. These need to address
some of the limitations of the clinical efficacy
studies. First, there may be difficulties in
interpreting the findings in terms of their clinical
relevance. The outcomes are commonly mean
change scores on psychiatric rating scales, such as
the Brief Psychiatric Rating Scale (BPRS), the
Scales for the Assessment of Positive and Negative
Symptoms (SAPS, SANS), and the Positive and
Negative Syndrome Scale (PANSS), while data on
areas such as level of social functioning, morbidity,
employment and quality of life tend not to be so
commonly reported. Second, these studies are
usually of short duration; schizophrenia is a
lifelong disease, but drug trials with the atypical
antipsychotics rarely last for more than 8 weeks.
However, more trials of longer duration have been
appearing recently.34 Third, there is commonly a
high dropout rate in these studies, which reduces
the validity of any findings.34 For example, in the
systematic review of olanzapine by Duggan and
colleagues,35 involving 20 trials, 61% of the
patients assigned to olanzapine and 73% assigned
to high-dose haloperidol had dropped out by
6 weeks.

Treatment-resistant schizophrenia
Definition and prevalence
There is a general consensus in the literature that
a substantial minority of patients, between one-
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fifth and one-third, will derive little benefit from
conventional antipsychotic drug therapy, although
a smaller proportion would seem to be completely
resistant,36–38 Studies of first episode
schizophrenia suggest that, even at an early stage
of the illness, a small proportion of patients will
show a lack of response, commonly leading to a
protracted hospital admission.38,39

Historically, the concept of non-response to
antipsychotic medication was ill defined and
largely synonymous with persistent or frequent
hospitalisation.37 The use of a criterion threshold
reduction in the score on a standardised
psychopathology rating scale (such as 20% or 50%
reduction on the BPRS total score) has allowed for
more reproducible and consistent definitions of
poor response to antipsychotic medication.
However, such a criterion is somewhat arbitrary
and may fail to take due account of the impact of
symptomatology on overall functioning. Further,
depending on the nature of the items that account
for the reduction in scale score, a particular
percentage reduction may not necessarily
represent a satisfactory or substantial clinical
response. This problem may be partly obviated by
setting down a priori a specific level of
symptomatology as the guideline for response. For
example, Kane and colleagues40 and Schulz and
colleagues41 chose a particular BPRS total score as
representing a mild level of symptoms.

From a clinical perspective, treatment resistance is
seen as the continuing presence of disability,
encompassing vocational, social and cognitive
domains, despite trials of medication that have
been adequate in terms of dose, duration and
compliance. This multidimensional view of
treatment resistance recognises the complexity of
the interrelationships between positive and
negative symptomatology, cognitive deficits and
behavioural disturbance36 and their various
influences on treatment outcome.42 To assess these
broader domains of the illness, some recent
studies of treatment response have added clinical
outcome measures such as quality of life and
independent living skills.

Any expansion of the definition of treatment
resistance beyond symptom scores in this way
would lead to a greater proportion of patients
being classified as treatment resistant.43 However,
most recent research reports on the prevalence
and incidence of treatment refractory
schizophrenia have used relatively stringent
research criteria.40 These figures may be
considered as underestimates, in that many of 

the patients who would be judged clinically as
showing an incomplete and unsatisfactory
response to antipsychotics will not have been
included.44

The findings in the literature thus far are
compatible with the view that treatment resistance
in people with schizophrenia cannot be attributed
to acquired disabilities or institutionalism.45

Rather, it appears to be a manifestation of an
inherent trait that seems to be relatively consistent
in individual patients over time. Further, rather
than categorising patients as either good or poor
responders it may be more appropriate to
consider antipsychotic response as a continuum,36

with the majority of patients showing a suboptimal
response in that they continue to exhibit
symptoms and functional disability.36,44 The
emergence of pharmacotherapeutic and
psychological interventions that are effective
treatment options in severely ill patients should be
a spur to generate a valid and clinically
meaningful classification of treatment resistance.

High-dose conventional antipsychotics
Controlled studies comparing very high doses of
conventional antipsychotics with standard dosage
regimens in treatment-resistant patients have all
failed to show a statistically significant advantage
for the megadose regimen.46,47 However, there are
methodological problems with these studies
including small sample sizes and the lack of a
consistent, valid definition of treatment
resistance.48 The latter problem is highlighted by
the observation that in several of the studies a
proportion of the patients on standard dose
showed improvement, suggesting that their
classification as treatment resistant was premature. 

Combined antipsychotics
In clinical practice, the lack of a satisfactory
response to a single antipsychotic often prompts
the addition of another. For example, a recent
multicentre audit of prescribing of antipsychotic
medication for inpatients in 47 mental health
services in the UK,49,50 involving 3132 inpatients,
found that 48% were receiving more than one
antipsychotic drug. In the majority of cases the
reason given for this polypharmacy was that a
single antipsychotic had not been effective.

The particular combination of clozapine and a
conventional antipsychotic has commonly been
reported. There have been reports that
conventional antipsychotics are used in around
one-third of patients receiving clozapine in some
European countries.51,52 For example, McCarthy
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and Terkelsen53 reported that a conventional
antipsychotic was added to clozapine in 30–35% of
cases in Denmark. This is despite the lack of
convincing research evidence to justify the
addition of another antipsychotic in patients with
only a partial response to clozapine monotherapy.
Relevant published data are limited to a few recent
case reports, case series and small studies.
Adjunctive antipsychotics tested include
pimozide,54 sulpiride,55 olanzapine,56 loxapine57

and amisulpride,58 with reports of further clinical
benefit. While the addition of risperidone in a
couple of published cases failed to produce any
improvement,59,60 the majority of reports
involving this drug have also been positive,53,61–64

For example, in a 4-week, open study, Henderson
and Goff62 assessed the safety and efficacy of
risperidone as an adjunct in 12 patients with
schizophrenia who continued to show positive and
negative symptoms despite treatment with
clozapine. Ten of the 12 patients had a 20% or
greater reduction in their total BPRS scores, and
the investigators considered that controlled trials
of this adjunctive therapy were warranted.

Yuzda65 reviewed the evidence for efficacy with
combined antipsychotics. She identified one
randomised controlled trial (RCT),66 two open
prospective trials,57,62 one retrospective review54

and four anecdotal reports.56,67 The bulk of the
published data relate to combining conventional or
atypical antipsychotics with clozapine. The RCT66

involved 28 patients with a partial or unsatisfactory
response to clozapine who were randomly allocated
to clozapine plus sulpiride (600 mg per day) or
clozapine plus placebo for 10 weeks. BPRS total
score reductions were significantly greater
(p < 0.05) in the sulpiride group, and there was a
trend for younger patients to have greater than
20% BPRS reduction. Yuzda65 identified several
limitations of the study, including the small sample
size and short duration, that the treatment groups
were not matched for previous hospitalisation and
the exclusion of complete responders to clozapine.
Overall, Yuzda65 concluded that the addition of a
second antipsychotic to clozapine was an
appropriate intervention, and the strongest
evidence related to sulpiride. Otherwise, given the
paucity of the published data, the addition of a
conventional antipsychotic to an atypical could not
be recommended, particularly as there was
potentially an increased risk of adverse effects and
non-compliance. In relation to the former, Mujica
and Weiden68 reported the development of
neuroleptic malignant syndrome in a patient after
haloperidol was added to their atypical
antipsychotic treatment.

Chong and Remington69 also reviewed adjunctive
antipsychotics with clozapine. They considered
that a limitation common to all the published
studies was the lack of information regarding the
previous exposure of study patients to the
adjunctive antipsychotic. They argued that without
such data, it remained an open question whether
the responses observed could be attributed to the
combination or simply to the second antipsychotic
alone. Nevertheless, they concluded more
positively that despite the lack of controlled data,
such combinations were safe and might be
efficacious for those patients for whom clozapine
had produced a less than optimal improvement.
Raskin and colleagues63 questioned the safety of
the combination of clozapine and risperidone,
pointing to isolated references suggesting adverse
reactions such as agranulocytosis70 and marked
elevation of clozapine blood levels.60

Clozapine
The pivotal study of clozapine in treatment-
refractory schizophrenia was conducted by Kane
and colleagues.40 This was a double-blind,
multicentre comparison of clozapine and
chlorpromazine in 268 schizophrenic patients
meeting stringent criteria for treatment resistance.
These included the failure to respond to adequate
trials with at least three antipsychotic drugs and a
prospective single-blind trial of haloperidol, as
well as no period of good functioning within the
previous 5 years. By the end of the 6-week
treatment period, clozapine treatment was
associated with significantly greater improvement
in both positive and negative symptoms. Using
prospective, clinically relevant criteria of
improvement, 30% of the patients receiving
clozapine could be classified as responders after
6 weeks compared with only 4% of the
chlorpromazine group. Subsequently, double-
blind, controlled studies in patients with
treatment-resistant schizophrenia have confirmed
the benefit with clozapine.71–73 There is some
evidence that relatively low doses may be sufficient
to achieve a response in patients showing signs of
resistance to conventional antipsychotic treatment
early in their illness.74 However, Grassi and
colleagues75 raised the issue of possible loss of
clinical efficacy with repeated trials of clozapine.

To evaluate the general effectiveness of clozapine
in schizophrenia, Wahlbeck and colleagues76

conducted a systematic review and meta-analysis of
31 randomised, controlled clozapine trials,
involving over 2500 participants (average age
38 years), almost three-quarters of whom were
men. Such demographic and clinical
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characteristics are typical of those recruited into
clinical trials with the new drugs, and this
selection bias has been considered a limitation on
the generalisability of the findings. Twenty-six of
the studies were less than 13 weeks in duration,
with the remainder being longer term (6 months
to 2 years in length). Only seven of the studies
were limited to patients with treatment-resistant
schizophrenia. In comparison with conventional
drugs, clinical improvement was seen more
frequently in those taking clozapine both in the
short and the long term. In addition, in the
relatively short term, participants on clozapine
had fewer relapses than those receiving
conventional antipsychotic drugs. Wahlbeck and
colleagues76 noted that this “may be true” for
long-term treatment as well. Symptom assessment
scales consistently showed a greater reduction of
symptoms in clozapine-treated patients. The
authors noted the relative absence of functional
and social outcomes, and called for an
internationally recognised set of standard
outcomes, including pragmatic assessments of
functioning.

A further meta-analysis by Chakos and
colleagues77 examined the efficacy and tolerability
of clozapine in treatment-resistant schizophrenia.
They reviewed 12 controlled studies involving over
1900 patients. They concluded that clozapine is
superior to conventional antipsychotics in terms of
both efficacy and safety, although the magnitude
of the treatment effect was not consistently robust.
For individuals with treatment-resistant
schizophrenia treated with clozapine, a 20–30%
reduction in total psychopathology scores may be
seen in less than half,77,78 and a substantial
proportion, perhaps 30%, have an inadequate
response. However, such figures partly reflect the
results of relatively short-term studies, and recent
evidence from several longer term studies suggests
an advantage for continued treatment with
clozapine.79

There are other data adding to our understanding
of the nature of the potential risks and benefits
with clozapine. The drug may have a specific,
positive effect on hostility and aggression in
schizophrenia, and symptoms of disorganisation
and affective symptoms in patients with
schizoaffective disorder.80,81 In addition, there is
evidence that clozapine, along with certain other
atypical antipsychotics, is significantly more
effective than conventional antipsychotics in
improving cognitive function,82–84 one of the most
consistent findings being that clozapine improves
verbal fluency and attention.

The impact of clozapine on suicide has not
previously been formally assessed. However,
evidence from retrospective analyses of cohorts
treated with clozapine and projected suicide
mortality rates suggests that patients receiving this
drug may have a lower rate of suicide than
expected,85–87 although one study designed to
assess the impact of clozapine on suicide failed to
demonstrate any positive effect. The mechanism
for any such effect remains uncertain, although it
has been postulated that improvement in
symptoms, including depressive features, may be
relevant, as might reduced extrapyramidal
symptoms, better medication compliance,
improved cognitive function, and greater
involvement and support from the clinical team,
partly related to regular blood testing.88 A recent
multicentre, randomised, international 2-year
study compared the risk of suicidal behaviour in
980 patients with schizophrenia or schizoaffective
disorder receiving either clozapine or
olanzapine.89 More than a quarter of the sample
(26.8%) had been unresponsive to previous
treatment. Clozapine was found to be significantly
superior to olanzapine as a treatment for
suicidality, a phenomenon assessed by variables
such as suicidal behaviour, attempted suicide and
requiring concomitant treatment with
antidepressants.

The Cochrane systematic review comparing
clozapine with new atypical medication90

concluded that “Trials of sufficient power, with
longer duration, measuring clinically important
outcomes, are needed to assess the true
comparative clinical effectiveness, tolerability and
cost effectiveness of newer drugs in relation to
clozapine”.

Other atypical antipsychotic drugs
Although the efficacy of clozapine in people with
rigorously treatment-refractory schizophrenia has
been established, the evidence for other atypical
antipsychotics is unconvincing. However, there are
data suggesting that particular atypicals may have
limited efficacy in more broadly defined,
suboptimal responders to conventional
antipsychotics. 

Risperidone
Controlled trials76,91–93 have generally failed to
confirm the promise of benefit in treatment-
resistant schizophrenia seen in early, uncontrolled
studies. For example, Wirshing and colleagues94

compared risperidone and haloperidol in a
sample of 67 subjects with treatment-resistant
schizophrenia. Over the first 4 weeks, risperidone
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showed some superior efficacy, but this was not
maintained over the subsequent 4 weeks of blind
treatment, during which time the dosage regimens
were flexible. In a controlled study by Bondolfi
and colleagues,92 86 inpatients with chronic
schizophrenia were assigned to treatment with
either risperidone or clozapine for 8 weeks, in
flexible dosage regimens. By the end of the study,
67% of risperidone-treated patients and 65% of
those receiving clozapine were considered to be
clinical responders according to a priori criteria.
However, the patient sample comprised a
proportion who were intolerant of, rather than
unresponsive to, conventional antipsychotics, and
who therefore might be expected to show a better
response to an atypical drug. Bouchard and
colleagues95 examined the clinical effectiveness of
risperidone over 12 months in a naturalistic study
of 184 patients with chronic schizophrenia whose
response to conventional antipsychotics was
judged to have been ‘suboptimal’. Patients were
randomly assigned to be switched to risperidone
or receive a conventional drug. One interpretation
of the findings is that negative symptoms and
general psychopathology may tend to show an
early improvement with risperidone treatment,
whereas the maximum improvement in positive
symptoms occurs later.

Azorin and colleagues91 noted the methodological
problems with such comparative studies of
risperidone and clozapine, such as small sample
sizes and the use of suboptimal clozapine doses.
They sought to remedy such deficiencies in their
own prospective, double-blind study. They wanted
to compare the two drugs in a patient sample
that would be more representative of those treated
with clozapine in clinical practice, and therefore
applied criteria for treatment resistance that
were less rigorous than those used by Kane and
co-workers.40 Over the 12-week study period, the
proportion of responders (the criterion being a 20%
or greater decrease in BPRS score) was 86% for
clozapine patients and 70% for those treated with
risperidone. These relatively high response rates
may be partly explained by the broader criteria for
treatment resistance that were used.

Overall, the published findings do not provide
convincing evidence of equivalence between
risperidone and clozapine in treatment-resistant
schizophrenia.96

Olanzapine
Early clinical reports suggested a possible role for
high-dose olanzapine in the management of
treatment-resistant schizophrenia,97–99 but the

evidence from controlled studies100,101 has not
been entirely consistent. The suggestion that
moderate to high doses of olanzapine (up to
40 mg per day) might be superior to standard
doses for patients with treatment-resistant
schizophrenia102 remains to be tested.

Using a study design almost identical to that of
Kane and colleagues,40 Conley and co-workers100

compared olanzapine 25 mg per day with a
combination of chlorpromazine 1200 mg per day
and benztropine mesylate 4 mg per day over
6 weeks. The inclusion criteria differed from those
applied by Kane40 only in the stipulation that
patients should have failed to respond to two,
rather than three, adequate trials of antipsychotic
medication. Olanzapine showed a better side-
effect profile, but no difference in efficacy between
the two drug regimens emerged. Applying the
response criterion for significant clinical
improvement response (20% or greater
improvement in total BPRS score), neither drug
was associated with major symptomatic
improvement. Conley and colleagues103 included
27 of the patients who had received olanzapine
but failed to fulfil the response criterion in a
subsequent 8-week, open trial of clozapine (mean
dose 693 mg per day). Eleven (41%) patients
responded to clozapine, suggesting that a lack of
response to olanzapine does not predict treatment
failure with clozapine.

More recent studies have generated more positive
data on the efficacy of olanzapine in treatment
refractory schizophrenia. Lindenmayer and
colleagues104 reported comparable efficacy
between clozapine and olanzapine in a double-
blind comparative study of olanzapine, clozapine,
risperidone and haloperidol in treatment-
refractory schizophrenia. Tollefson and
colleagues101 conducted a ‘non-inferiority’ or
therapeutic equivalence study comparing
olanzapine (15–25 mg daily) and clozapine
(200–600 mg daily) over 18 weeks, in 180 patients
with schizophrenia who had failed to respond to
adequate trials of at least two oral antipsychotics of
different chemical classes and scored a minimum
of 45 on the BPRS. Olanzapine was better
tolerated, but using the response criterion of Kane
and colleagues,40 the proportion of responders in
the olanzapine (38%) and clozapine (34.5%)
groups was similar, suggesting comparable efficacy
for the two drugs. The investigators explained the
apparent discrepancy between their findings and
those of Conley and colleagues100 partly on the
basis that the latter patient sample might have
been especially refractory.
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Quetiapine
The potential benefits offered to patients with
treatment-refractory schizophrenia by quetiapine
remain uncertain. The evidence from case
reports105–107 and published studies comparing
quetiapine and haloperidol in people with
schizophrenia showing only a partial response to
standard treatment108,109 suggests that the drug
warrants further controlled trials in this area. 

Relapse prevention
Given that the majority of clinical trials with
atypicals thus far have been of relatively short
duration, there is a lack of evidence regarding
their efficacy in the prevention of relapse in the
long term. Leucht and colleagues34 carried out a
meta-analysis of suitable studies to assess the
potential of the new-generation antipsychotic
drugs to decrease relapse rates in patients with
schizophrenia. Given the very small number of
trials identified for individual drugs, the atypicals
were analysed as a group in an explorative
manner. Analysis of six placebo comparisons
(involving just over 1000 patients in total)
demonstrated that these drugs are effective for
relapse prevention. Ten studies (with a total of
over 2000 patients) provided comparative data on
relapse/treatment failure for the atypical and
conventional antipsychotics (the latter being
exclusively haloperidol in the trials included).
Analysis of the findings revealed a modest but
statistically significant reduction in relapse rates
and overall treatment failure with the new drugs.
The information provided in the studies did not
allow any determination of whether this advantage
was partly mediated by improved adherence to
treatment. As mentioned above, better adherence
might be expected with the greater tolerability
claimed for these newer drugs, but in the meta-
analysis no significant superiority was found for
these agents in terms of fewer dropouts due to
adverse events. Thus, the available data suggested
a potential for the new drugs to reduce relapse
rates. Such a conclusion is tempered by the
methodological limitations of the studies, related
to the choice of a suitable conventional drug
comparator, appropriate dosage regimens, the
application of clinically relevant relapse criteria,
monitoring of adherence and the relatively high
dropout rates.

Adverse effects
The side-effect profiles of the atypical
antipsychotics overlap with the range of side-
effects expected with conventional antipsychotic
drugs, with problems such as sedation, dysphoria,
sexual dysfunction, weight gain, adverse endocrine

effects, autonomic and cardiovascular effects,
anticholinergic effects and seizures.110 However, a
lower risk of acute EPS compared with
conventional antipsychotics (principally
haloperidol) has been consistently demonstrated
in comparative clinical trials for drugs such as
clozapine,111,112 remoxipride,113,114

risperidone,115,119 sertindole,120 olanzapine121 and
amisulpride.122

The safety profiles of the atypical drugs differ in
respect of non-neurological side-effects. For
example, clozapine may produce more fatigue,
hypersalivation, nausea and orthostatic
hypotension90 whereas dizziness, dry mouth and
weight gain may be more common with
olanzapine.35 However, while the relative liability
of the new drugs for various side-effects is
emerging for some problems, such as weight
gain,123–125 only preliminary comparative data are
available for problems such as sexual dysfunction,
diabetes mellitus, daytime sleepiness, and
cardiovascular and gastrointestinal effects. For
most side-effects, the relative liability of each of
the atypical drugs, and the extent to which they
are dose related, has not been systematically
established. One key difference is the
agranulocytosis risk with clozapine, a problem that
seems to be largely absent with the other atypicals,
which do not seem to show any difference from
conventional drugs in this regard. 

The economics of schizophrenia
The average cost per person of health and social
care for people with schizophrenia has been
estimated at between £2140 and £36,000 per
year.126,127 In 1992/93, the direct cost of health
and social care for people with schizophrenia was
approximately £810 million in England, or 3% of
total health service spending. Of this, £32 million
was for pharmaceutical expenditure, mainly for
antipsychotic drugs.128 Depending on dosage, the
costs of clozapine are approximately £2500 per
person per year, and the costs of the other newer
atypicals such as amisulpride, risperidone,
olanzapine and quetiapine are approximately
£1400 per person per year. The cost of older,
conventional antipsychotics such as haloperidol or
chlorpromazine is significantly lower, at less than
£100 per person per year.

It has been suggested that the new atypical
antipsychotics and clozapine may lead to savings
in the use of health and social care through
improved symptom control, reduced side effects
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and better adherence with drug therapy.33 Several
economic evaluations have been published. These
have used a range of study designs such as
controlled and uncontrolled cohorts117,126,129–142

and controlled trials.73,143–152 A large number of
modelling studies has been published, based on
data from a variety of sources. For the majority of
these modelling studies it was not possible to
verify the source or quality of the clinical or
economic data. Recent models tend to be based on
observed data from systematic reviews, clinical
trials or large observational databases.32,33,153–160

However, most of the studies have been limited in
scale and methodology. Particular issues of
concern are first, that with the exception of
RCTs,73,143–147,149,151,152 most of the studies do not
use clear and adequate methods to control bias.
Second, for most of the studies the sources of data
and methods of data collection were potentially
weak. Third, economic outcomes in terms of
measures that combined the impact of symptoms
and side-effects or value-based measures of utility
were not included. Finally, the type and dose
regimen of the comparator drug were either not
typical of routine practice or outside the
recommended range for routine practice. In
addition, the patient populations tend to be
people with a long duration of disease and severe
illness. It is not clear that the data apply to a
population with early disease. 

Thus, the results need to be treated with caution
when extrapolating to alternative time-frames,
settings and patient populations. It has been
suggested that the quantity and quality of clinical
and economic evidence are not sufficient to enable
clinical decision-makers to make treatment choices
between the drugs with any certainty.32,33,128,161

A recent economic evaluation was conducted as
part of a systematic review. The study used a
decision-analytic model and probabilistic
sensitivity analysis to synthesise data from several
sources. The probability of events was estimated
from a comprehensive systematic review of the
clinical literature. The use and costs of services
were estimated from national statistics and
databases, using conservative estimates of resource
use where possible. Outcomes were converted to
quality-adjusted life-years (QALYs) using data from
a review of the economic and outcomes
literature.32

The available economic evidence suggests that
clozapine is associated with improved outcomes
compared with conventional antipsychotics for
people with severe treatment resistance and/or

intolerance to conventional antipsychotics. Some
studies suggest that clozapine is also associated
with lower costs, primarily due to reductions in
inpatient care.126,131,151,162,163 Other economic
evaluations found that clozapine was associated
with a relatively small net cost, but was cost-
effective on one or more measures of
outcome.33,145

The systematic review and model by Bagnall and
colleagues found that clozapine was associated
with higher costs and similar or no difference in
quality-adjusted outcomes compared with
chlorpromazine, but was relatively cost-effective
compared with haloperidol and other atypical
antipsychotics.32 In this study, clozapine was found
to have a cost per QALY gained of less than
£10,000 compared with ziprasidone, risperidone
and amisulpride, a cost per QALY gained of less
than £20,000 compared with olanzapine, and a
cost per QALY gained of less than £40,000 when
compared with zotepine.

Overall, the economic evidence suggests that the
new atypical antipsychotics are associated with
improved outcomes compared with conventional
antipsychotics and with cost savings or small
increases in costs. Nearly all the evaluations found
that the new atypical antipsychotics were cost-
effective.32,117,130–133,135,137,139,141,146–148,150,152–155,157–160

The majority of comparisons of new atypical
antipsychotics and conventional drugs considered
risperidone or olanzapine. The systematic review
and model by Bagnall and colleagues32 considered
a number of other new drugs in addition to these.
The overall conclusion was that the following
drugs were likely to be cost-effective compared
with haloperidol or chlorpromazine, with a cost
per QALY gained of less than £50,000:
amisulpride, olanzapine, quetiapine, risperidone,
sertindole, ziprasidone and zotepine.

In summary, the published economic literature
indicates that the new atypical antipsychotics
including clozapine are cost-effective compared
with chlorpromazine or haloperidol. However,
there is little or no evidence to assess the relative
cost-effectiveness of the new atypical antipsychotics
compared with other conventional antipsychotics
such as sulpiride. The evidence about the
comparative cost-effectiveness of clozapine
compared with the new atypicals is limited and
uncertain, with some analyses indicating that
clozapine may be more effective and less
expensive, and others indicating that clozapine
may be more effective and more expensive.

Introduction
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The commissioning brief for primary research
was released in 1996. Clozapine had been

licensed in 1990 and a first new atypical licensed
in 1994 (risperidone). Olanzapine and sertindole
were licensed in 1996; sertindole was withdrawn
on safety grounds in 1999. 

Clozapine was licensed for use as a third line drug
only after two other drug treatments had failed
inadequate trials. Long-standing familiarity with
the conventional drugs meant that the claims for
the improved efficacy and absent EPS for
clozapine were slow to be accepted by the
prescribing clinical community. In addition,
clinicians were unfamiliar with and concerned by
the unusual side-effect profile and the
cumbersome restrictions on initiating clozapine.
When risperidone and later olanzapine and
sertindole appeared, it was unclear whether these
were of equal effectiveness to clozapine, or more
similar to the conventional drugs.

No national prescribing guidelines existed. Take-
up of the new atypicals in the USA was rapid,
largely owing to the medicolegal context of the
probable reduced likelihood of tardive dyskinesia
with the new agents. Most, if not all, local clinical
guidelines for the drug treatment of schizophrenia
before 1996 continued to state that conventional
antipsychotic drugs were the first line agents of
choice. The increased acquisition cost of new
atypicals was felt not to be justified on the basis 
of the available evidence. Opinions differed as 
to whether new atypicals were second line
treatments of choice, previous guidelines having
stated that a second conventional drug should be
tried if the patient was intolerant of or
unresponsive to a first.

With respect to clozapine, the fact that it had the
highest acquisition costs of all led to a situation
where health authorities were reluctant to sanction
and fund its use. In the mid-1990s many health
authorities still exercised a policy of ‘clozapine
capping’, which allowed a fixed number of
prescriptions only to be issued by mental health
providers.

A range of changes occurred between the time of
the commissioning brief and the start of the trial,

and also during the trial itself, which had an
impact on design detail, clinical equipoise and
recruitment. Many of these changes were tracked
using national data sets and local (Greater
Manchester) data in the context of the SiGMA
audit referred to in the original protocol.

This audit was funded independently of the trial
from local audit monies. The rise in prescription
costs of new atypicals over a 6-year period from
1996 is illustrated in Figure 1, which represents
primary care costs (approximately 80% of the total
costs) across Greater Manchester.

The pattern was that although GPs rarely initiated
treatment with new atypicals, they would be closely
involved in repeat prescriptions. Discussions were
often pursued between clinicians in primary and
secondary care as to the rationale for this. Small
amounts of new money had been made available
to cover the increased costs of prescribing for
these new compounds. 

Although nationally, over the same 6-year period,
expenditure on atypicals as a class increased from
38% of total antipsychotic spending in 1996 to
90% of total antipsychotic spending in 2002
(Prescription Cost Analysis Data, 2003) the level of
expenditure per capita on atypicals varied
substantially between health authorities in
England for the new atypicals (Figure 2, data
obtained from the Prescription Pricing Authority).
Adjusted spending figures showed a nine-fold
variation in per capita spending on atypical drugs
across English health authorities.164

Independently validated data from the 12 original
mental health providers in Greater Manchester
showed a wide variation of over 30-fold in
capitated prescribing rates for clozapine.165

Tracking these rates annually has revealed that
although for some providers rates of clozapine
prescribing increased significantly, this was not the
case for many of the providers (Figure 3).

Exploration of a number of possible explanations,
including health commissioner restriction, led to
the conclusion that the variation was due mainly
to different levels of evidence-based prescribing
amongst clinicians in different trusts.
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A further SiGMA study that examined practice
both before and during the trial took the form of
a before-and-after, cohort-controlled, study. This
indicated that for those patients who continued
clozapine treatment for the whole of the 2-year
period, in Greater Manchester, there was a two-
thirds reduction in number of admissions and
total time spent in hospital, compared with no
change in the clozapine discontinuers.166 Cost
data emerged, derived from retrospective case or

cohort-controlled studies, as these became more
widely appreciated by commissioners, along with a
climate of encouraging clozapine use to realise
budgetary savings on inpatient resource use. For
many clinicians using clozapine, the advantages in
efficacy compared with new atypicals continued to
be impressive at a day-to-day level.

Two further new atypical antipsychotics,
quetiapine and amisulpride, were licensed in

Policy and practice prior to the trial
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1997. Industry-sponsored, longer term Phase IV
trials, in particular those using new atypicals first
line, started to become available. The
pharmaceutical companies involved marketed
their individual products assertively.

In the absence of National Clinical Guidelines, a
set of guidelines based in part on evidence was
published in 1999: the Maudsley Hospital Clinical
Guidelines. These recommended new atypical
drugs first and second line in the treatment of
schizophrenia. Pharmaceutical companies
purchased a large number of copies of these and
distributed them free to clinicians. The sixth
edition had become available by 2001. 

National drug treatment guidelines were released
by NICE in mid-2002. The principal
recommendations were that new atypicals should
now be considered in the first line treatment of
people with schizophrenia and that clozapine use
should be recommended more widely in
operationally defined treatment-resistant
schizophrenia. The recommendations were
confirmed and extended in the NICE
Schizophrenia Clinical Guideline developed by the

National Collaborating Centre for Mental Health,
released in December 2002.

Systematic reviews and meta-analyses were
published drawing, to some extent, different
conclusions and giving different
recommendations. Geddes and colleagues24 took
the position that there was insufficient evidence to
conclude that atypical drugs offered a safety
advantage, although the authors acknowledge that
there appeared to be an advantage in terms of
EPS. From the viewpoint of efficacy, the authors
drew attention to the finding that the advantages
for atypicals were present only in trials where high
doses of a haloperidol comparator (>12 mg) were
used. Other meta-analyses during this period20

tended to find small but statistically significant
advantages from atypical drugs. However, a more
recent systematic review of all antipsychotic drugs
included a range of antipsychotics not typically
reported in meta-analyses and reviews. The
conclusions of this report supported those of
Geddes,24 that there was insufficient high-quality
evidence to indicate superior effectiveness for the
atypical antipsychotics.32
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Aset of amendments was made to details of the
original protocol as funded. Each of these

amendments was submitted in reports to the
National Coordinating Centre for Health
Technology Assessment (NCCHTA) and approved.
Each was also submitted where necessary to the
multicentre research ethics committee (MREC)
and approved.

� Sulpiride and amisulpride were included since
both these drugs appeared in clinical guidelines
in several of the trusts involved. As with other
drugs in the study, they were used regularly in
the NHS and are fully licensed. Sulpiride has
been licensed since the mid-1960s with claims,
partly supported by data, that it has a reduced
incidence of EPS. It has therefore been called a
‘less typical’ antipsychotic drug and it is
included in band 1 in view of its low acquisition
costs. Amisulpride is chemically unrelated to
sulpiride and is a new atypical drug which was
licensed in the UK shortly before the trial
began. It is an atypical drug in the sense that
there are good quality data to support its low
incidence of EPS, although its pharmacology is
slightly different from other new atypicals, 
its being a specific D2 and D3 receptor
antagonist. It is priced similarly to other new
atypicals.

� Outcome measures: the Calgary Depression
Scale167 was added since it is a brief scale
validated to elicit depressive symptoms in
people with schizophrenia. This was felt to be
an important addition since many clinicians
believe that new atypicals and clozapine may be
more effective than conventional antipsychotics
in reducing ancillary depressive symptoms.
The side-effect evaluation was modified by
adding the Abnormal Involuntary Movements
Scale (AIMS) for tardive dyskinesia.168 The
Udvalg for Kliniske Undersogelser side-effects
rating scale (UKU) scale had originally been
proposed for the evaluation of non-neurological
side-effects. However, this is not a well-validated
scale and the opportunity was taken to develop
a new instrument to assess the range of non-
neurological side-effects important in some

patients taking new atypical drugs in particular.
This scale was called the Assessment of Non-
Neurological Side Effects Rating Scale
(ANNSERS) and details are given in
Appendix 1.169

� Subject eligibility: the definition of eligible
subjects was extended for band 1 from patients
taking a conventional medication to include
those taking a new atypical drug, who had
likewise proved intolerant or unresponsive. This
change was made to reflect the increasing
likelihood that partly treated resistant patients
may already be taking new atypical medication
and the randomisation would still be to another
new atypical or conventional drug subsequently.
The term BDTR was replaced for simplicity by
‘band 1’ to denote the part of the trial
contrasting conventional and new atypical drug
treatments.
Eligibility criteria were relaxed such that
patients were now eligible in the context of
1 month’s history, instead of 6 months, since
onset of positive symptoms, as this reflects
clinical practice in that patients may become
intolerant to antipsychotic drugs early on in
their treatment history. Clinicians felt that
stipulating a 6-month history would exclude a
small number of otherwise eligible patients.
Similarly, the requirement that the current
episode be of 6 weeks or more was removed to
reflect more accurately current practice in the
NHS. 

� Band 2: narrowly defined treatment resistant.
The criteria were modified to reflect current
clinical practice, such that the specification that
at least two drugs, one of which is a
conventional, needed to be tried for a
minimum of 6 weeks was relaxed.

� New logistic arrangements with the trial
support clinician and clinical assessor at
baseline were introduced to ensure that
eligibility was checked before randomisation
occurred. The consultant clinician still gave the
patient the information sheet concerning the
trial at least 24 hours before the trial support
clinician visited and obtained informed written
consent.
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� The timing of blind assessments was amended
to occur at 12 and 26, rather than 6 and
24 weeks, to fit in better with the logistics of the
study.

� The identity of individual trial centre NHS
providers was modified owing to the change in
name of some of the trusts involved and further
expressions of interest from NHS providers
wanting to participate in the trial.

Amendments to original protocol: rationale
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Rationale of trial design
Patients will switch from one antipsychotic drug to
another usually because of a lack of efficacy
(treatment resistance) or the experience of
unwanted adverse effects (treatment intolerance).
Occasionally there may be other reasons, such as
convenience of administration. The central issue
for the NHS was to clarify the role of the new
atypical drugs and clozapine in people with
schizophrenia unresponsive or intolerant to
current treatment. If the delivery of care to people
with resistant or drug-intolerant schizophrenia is
to be efficient, the NHS requires evidence to
address the following question: How cost-effective
are the new atypical antipsychotic drugs and
clozapine in treatment-resistant patients? Three
parts to this question were relevant: Did the
atypical drugs lead to better outcomes for such
patients? What is the cost of this improvement
(cost–utility)? Were they cheaper for the NHS
overall?

A multicentre, rater-blind RCT was the design
chosen, with some features of a ‘pragmatic’ clinical
trial to test effectiveness in routine NHS practice.
The characteristics of a pragmatic trial in this
context are:

� trial entry is defined by the clinician who is
making a decision to change drug 
management

� inclusion criteria are broad, so as to best reflect
normal clinical practice

� there is non-intensive follow-up with a small
number of primary outcomes.

In addition, the choice of which individual drug 
to use within classes of treatment was made by 
the clinician with access to best current data. 
The formal RCT framework would include
concealed randomisation, blind independent
assessments of outcome and intention-to-treat
(ITT) analysis.

In choosing this trial design, the aim was to
conform to genuine clinical practice as closely as
was still compatible with a randomised trial
design, taking advantage of genuine nodal points
of clinical uncertainty.

Treatment resistance and treatment
intolerance
By the mid-1990s prescribing practices were
starting to emerge, encouraged by local clinical
guidelines, such that conventional antipsychotic
drugs were largely used first and second line; new
atypical drugs were used second and third line
and clozapine was used third line and beyond. A
direct comparison in a three-way treatment trial
between conventionals and new atypicals and
clozapine did not best represent the situation
facing the NHS. Clozapine, by virtue of its
licensing restrictions, could never be used first or
second line and the use of conventionals third line
and to some extent second line was becoming less
common with the advent of the new atypicals. 

Thus, two parallel trials with a common catchment
area and set of clinicians and common design
features including outcome assessments were
proposed. ‘Broadly defined treatment resistance
and intolerance’ would describe the patient
population from which was recruited the sample
going into the trial contrasting conventional and
new atypical drugs (‘band 1’). As previously noted,
there is no single definition of treatment resistance.
The pragmatic issue is the decision taken by the
clinician to change antipsychotic drug treatment
(not simply raise the dosage) in the face of no or
partial clinical improvement, or unacceptable side-
effects: thus, ‘broadly (or pragmatically) defined
treatment resistance or intolerance’, where the
decision between a conventional and new atypical
drug is the most relevant.

‘Narrowly defined treatment resistance’ would
describe the population from which was recruited
the sample going into the trial contrasting new
atypical drugs and clozapine (‘band 2’). This
distinction also reflected a distinction in
comparisons between these three treatment
options such that the new atypicals were believed
by many prescribers to be superior to conventionals
largely on the basis of tolerability, whereas
clozapine was believed to be superior to new
atypicals (and conventionals) in terms of efficacy.

Individual drugs or classes of drug?
Clozapine is the benchmark atypical drug. The
distinction between conventional and new atypical
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drugs is based on data showing, in general, that
atypical drugs cause lower rates of EPS. Clinical
guidelines tended to group these drugs together
into the two classes. However, in terms of individual
receptor pharmacology and adverse effect profile,
drugs within the conventional class and the atypical
class differ significantly. Some of the so-called
conventional drugs, such as thioridazine and
sulpiride, show features of atypicality. In view of this
lack of a clear distinction, the important issue for
the NHS is the relative acquisition cost.
Conventional drugs are relatively inexpensive and
new atypicals relatively expensive, depending on
dosage. Clozapine is the most expensive. The
pragmatic issue therefore is to compare classes of
drugs, and this will allow the clinician natural
freedom to choose drugs within a class.

Allowing clinicians and patients to choose which
drug to use within a class (apart from clozapine)
also best reflects normal clinical practice. This
would also allow clinicians to switch to another
drug within the same class without the patient
being deemed to have withdrawn from allocated
treatment.

Double-blind, single-blind or open
treatment allocation?
Double-blind trials are the standard methodology
for drug efficacy trials. Given that basic efficacy
and safety data for the drugs involved are
accepted, the trial seeks to test effectiveness and
cost-effectiveness in the NHS. In this context, a
double-blind design would be cumbersome,
ethically challenging (for example, to have dummy
blood tests for the haematological surveillance
required for clozapine) and reduce generalisability
to the NHS. 

The design chosen was an open trial with 
outcomes assessed blind to treatment allocation.
The quality of the blind needed to be high with
this design.

Aims and hypotheses
The broad aim was to provide data to inform
policy and treatment decision-makers about the
relative clinical benefit, costs and utility of
initiating treatment with conventional
antipsychotics, clozapine or atypical antipsychotics
in people with schizophrenia. Two broad research
hypotheses were defined:

� The additional acquisition costs of the new
atypical drugs over conventional drugs will be

offset by improvements in patient health-related
quality of life, and/or savings in the use of other
health and social care services in a population
with schizophrenia broadly resistant to or
intolerant of their current antipsychotic drug
treatment.

� The additional acquisition costs of clozapine
over new atypical drugs will be offset by
improvements in patient health-related quality
of life and/or savings in the use of other health
and social care services in a population with
narrowly defined treatment-resistant
schizophrenia.

The economic evaluation used the perspectives 
of the NHS, social support services and patients
for the primary analysis. It was assumed that 
these represent the main stakeholders and thus
approximate a societal perspective. The evaluation
was designed to inform policy and treatment
decisions in the practice setting of secondary 
and primary care in the UK for a 1-year period
from the day of randomisation to the end of
scheduled follow-up at 1 year. Discounting of
future costs and outcomes was not necessary for
this time-frame.

The economic evaluation used data collected for
all the patients enrolled in the clinical trial to
estimate the resource use and utilities associated
with the alternative types of antipsychotic
treatment. This was supplemented with unit cost
data from published national databases. National
average unit costs were used to approximate the
relative opportunity costs of different types of
resource use and service in routine primary and
secondary care.

The framework of cost–utility analysis was used to
compare the costs and outcomes of the two 
groups and estimate an incremental cost–utility
ratio. Net benefit statistics were calculated and
cost-effectiveness acceptability analysis used to
estimate the probability that (1) initiating
treatment with atypical antipsychotics was 
cost-effective compared with conventional
antipsychotics for people with broadly defined
treatment-resistant schizophrenia or intolerant of
current antipsychotic therapy, and (2) initiating
clozapine therapy was cost-effective compared 
with atypical antipsychotics for people with
narrowly defined treatment-resistant schizophrenia
or intolerant of current antipsychotic therapy. In
addition, the cost-effectiveness acceptability
analysis was used to quantify the level of
uncertainty about the relative cost-effectiveness of
the alternatives.

Methods
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Participating centres
Four centres across the UK were involved in the
study: the School of Psychiatry and Behavioural
Sciences of the University of Manchester, the
University of Nottingham, Imperial College
London and the Institute of Psychiatry London. In
the last year of recruitment, the University of
Cambridge (managed by the Imperial College
site) became a fifth site, facilitated by the move of
Professor Jones from Nottingham to Cambridge.

Participating NHS trusts across the trial centres
are set out in Table 1, as they existed in 1999.

Recruitment of clinicians
Overall, in excess of 120 consultant grade
clinicians were recruited across all centres, in that
they expressed a willingness to participate by
referring patients in the course of clinical practice.
Of these, 95 general adult psychiatrists referred
one or more patients who were successfully
randomised into the study. 

Excess treatment and service support
costs
Arrangement for payment of legitimate NHS
excess treatment and service support costs varied
between centres. In the North West, agreements
were reached with the regional research and
development (R&D) office (Professor Maggie
Pearson) for direct payments of excess treatment
and service support costs to those trusts without
established R&D budgets: in the terminology
existing at the time, without R&D portfolio status.
Excess treatment costs in band 1 were determined
by agreement to be neutral, since patients
currently prescribed atypicals or conventionals

were randomised to either class of drug. These
costs, agreed from a regional budget direct to the
trust involved were pro rata, such that a fixed sum
was paid for each patient recruited into the band 1
arm of the trial and the band 2 arm of the trial.
The service support costs comprised £936 per
patient, with an additional £700 excess treatment
costs per band 2 patient.

Ethical approval
Ethical approval was sought from and granted by
the North West MREC. This included approval of
protocol changes. Local research ethics committee
(LREC) approval was obtained for all participating
districts.

Inclusion and exclusion criteria
Criteria for inclusion in or exclusion from the
study are listed in Table 2.

Randomisation procedure
The referring clinician completed a brief, one-
page demographic and clinical checklist, which
was faxed or e-mailed through to the trial centre.
In band 1, this included the primary reason for
referral, in terms of incomplete response to
current treatment or intolerance to current
treatment, or both. The clinician explained
verbally the nature of the trial and gave the
patient a trial information sheet. The clinician also
indicated in advance on the form their preferred
individual drug treatment if the patient was
randomised to each treatment condition.

The trial support clinician (TSC) checked
eligibility from case notes and the patient was
assigned a study number and visited within 3 days
to obtain written consent and carry out baseline
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TABLE 1 Participating Health Trusts

Centre Trust

Manchester Rochdale
Manchester Mid Cheshire
Manchester Manchester Mental Health Partnership
Manchester Trafford NHS Trust
Manchester Halton Acute Services Trust
Manchester Mental Health Services of Salford
Manchester Bolton NHS Trust
Manchester Stockport NHS Trust
Nottingham Nottingham Mental Health Services NHS Trust
Institute of Psychiatry South London & Maudsley
Imperial College West London Mental Health Trust
Imperial College St Mary’s NHS Hospital Trust
Imperial College Chelsea & Westminster NHS Trust
Cambridge Cambridge & Peterborough Mental Health Partnership



assessments. If confirmed as eligible and the
person gave informed consent, randomisation
took place.

Randomisation was undertaken via a remote
telephone service provided by the Medical
Statistics Unit at the Christie Hospital,
Manchester. Separate randomisations were
performed for each of the two bands. After
stratifying by treatment centre, the method of
allocation was permuted blocks within strata with
block sizes varying at random between four and
12. A number of treatment centres was added
during the progress of the trial (to boost
recruitment) and so the number of strata ended
up being larger than originally envisaged.

The randomised treatment allocation was made
known to the clinician, the trial manager, local
pharmacist and GP.

Individual drugs
The following drugs were considered to be
conventionals and were available to prescribing
clinicians for participants randomised to the
conventional arm: chlorpromazine (Largactil®;
Hawgreen), flupenthixol (Depixol®; Lundbeck),
haloperidol (Haldol®; Janssen-Cilag), loxapine
(Loxapac®; Lederle), sulpiride (Sulparex®; Bristol-
Myers Squibb), trifluoperazine (Stelazine®;
Goldshield), zuclopenthixol (Clopixol®;
Lundbeck), as well as depot antipsychotics
fluphenazine, (Modecate®; Sanofi-Synthelabo),
zuclopenthixol (Clopixol®; Lundbeck),
flupenthixol (Depixol®; Lundbeck) and
haloperidol decanoate (Haldol®; Janssen-Cilag).

Thioridazine (Melleril®; Novartis) and droperidol
(Droleptan®; Janssen-Cilag) were available at the
start of the trial but were removed from licence
during the course of the trial. New atypical
medications were risperidone (Risperdal®;
Janssen-Cilag, Organon), olanzapine (Zyprexa®

Lilly), amisulpride (Solian® Sanofi-Synthelabo),
zotepine (Zoleptil®; Orion) and quetiapine
(Seroquel® AstraZeneca).

Masking to allocation
The trial was rater-blind in nature. The clinical
assessor performed all follow-up assessments blind
to the treatment allocation. Measures were taken
to prevent breaking the blind, both in terms of the
physical location of assessors in relation to the rest
of the team, with separate offices, the database,
with a system of passwords, and hard copies of
case-report forms (CRFs), and in terms of
restrictions on discussions about individual
patients within the team. Study participants were
frequently reminded to avoid open discussions of
treatment assignments, and randomisation lists
were sent by encrypted e-mail from the
randomisation centre. 

Assessors reported cases where unmasking had
occurred during the study to the trial manager
and these were clearly documented. Details of
these cases are listed in Appendix 3.

Recruitment rates
Band 1
Patients were recruited into the band 1 arm of the
trial (conventional versus new atypical
antipsychotics) from July 1999 in both the
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TABLE 2 Trial inclusion/exclusion criteria

Inclusion criteria
DSM-4 schizophrenia, schizoaffective disorder or delusional disorder
Age 18–65 years, currently on a care programme approach
Clinician considering drug change as part of care plan

Exclusion criteria
Substance misuse or medical disorder as the major causative factor for psychotic symptoms
History of neuroleptic malignant syndrome

Band 1 (broadly defined treatment-resistant or treatment intolerant) criteria
At least one month since first onset of positive symptoms
Consultant electing to change current conventional or new atypical drug treatment because 

either poor clinical response 
or side-effects impairing global functioning

Band 2 (narrowly defined treatment-resistant) criteria
As for band 1 above, plus: 
At least two previous drugs, with poor clinical response, and the clinician is considering clozapine



Manchester and Nottingham centres. The two
London centres (Institute of Psychiatry and
Imperial College) experienced delays with
initiating patient recruitment owing to staff
recruitment difficulties. Consequently, patient
recruitment started in September 1999 at the
Institute of Psychiatry and November 1999 at
Imperial College. Recruitment into band 1 ran
from July 1999 for 30 months, with the last band 1
patient being recruited in January 2002.

Band 2
Patients were recruited into the band 2 arm of 
the trial (new atypical antipsychotics versus
clozapine) from August 1999 in the Manchester
centre and July 1999 in the Nottingham centre.
Owing to the staff recruitment difficulties at the
two London centres, patient recruitment started in
December 1999 at the Institute of Psychiatry and
October 1999 at Imperial College. Recruitment
into band 2 ran from July 1999 for 33 months,
with the last band 2 patient being recruited in
April 2002. 

Recruitment monitoring
Recruitment rates were monitored with the use of
charts detailing actual patient recruitment rates by
band and centre, against the projected total for all
four centres (see Figures 4 and 5).

Recruitment initiatives and incentives
to clinicians
Patient recruitment drives were initiated at each of
the trial centres to maximise the number of
patients referred into both bands of the study.
Having a TSC focusing chiefly on patient
recruitment proved important in ensuring regular
referrals at both the Nottingham and Manchester
sites. A suitable TSC was not appointed until
January 2000 at the Imperial College site.

Raising the overall profile of the project at each
centre and recruiting suitable consultants became
the focus of early recruitment strategies. Study
teams initiated the following activities, common to
both bands of the trial, at each site:

� presentations to inpatient and outpatient
clinical teams

� seminars and research meetings
� presentations at professional, academic and

induction meetings
� regular face-to-face meetings with consultants,

specialist registrars and senior house officers
� attendance of the TSC on ward rounds
� regular postal contact detailing the study,

referral process and incentives

� creation of a Cost Utility of the Latest
Antipsychotics in Severe Schizophrenia
(CUtLASS) newsletter featuring relevant
articles, including publicising the top referrers
to the trial

� Royal College of Psychiatrists continuous
professional development (CPD) accreditation
for referring consultants; this was the first trial
to be so accredited.

� letters to and meetings with community
psychiatric nurses, nurses and locality managers

� poster and flyer campaigns
� creation of a CUtLASS website.

Recruitment rates: band 1
Despite the recruitment initiatives, only 62
patients (40% of projected recruitment) had been
randomised to the band 1 arm of the trial by the
end of January 2000. A number of factors
influenced the low recruitment to the band 1 arm
of the trial. The major issue appeared to be a 
lack of genuine clinical equipoise, with clinicians
and patients by this time preferring atypicals 
over conventionals. This may have been a
reflection of the widespread marketing of
atypicals by the pharmaceutical industry. A
further significant factor may have been the
widespread use of the Maudsley Hospital
prescribing guidelines, which advocate the use of
atypical as opposed to conventional
antipsychotics. These issues may have deterred
clinicians from referring patients into the band 1
arm of the study.

During the trial, the perception grew among some
clinicians that conventional antipsychotics caused
more severe side-effects than atypical agents.
Feedback from clinicians at local sites indicated
that this was a particularly pertinent issue when
considering changing the medication of patients
with a previous history of side-effects. Evidence to
this effect is provided by data from the clinicians’
attitudes survey (see Appendix 4).

Despite later further initiatives undertaken to
counter the slow recruitment to band 1, which
included the widening of site catchment areas,
work with local pharmacy departments to identify
‘missed’ patients to target non-referrers, mailshots
to clinicians to investigate reasons for non-referral,
the creation of a ‘CUtLASS clinic’ at the Institute
of Psychiatry and newsletters presenting
summaries of the lack of evidence regarding the
superiority of atypicals over conventionals, the
actual recruitment rate was 37% of that projected
by August 2000 (131 recruited out of 352
projected).
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Lesser issues that hampered recruitment included
personnel changes at the two London sites,
changes to rehabilitation services in Nottingham,
the relocation of the Manchester centre and issues
of research fatigue, especially pertinent at the
Institute of Psychiatry, where patients and staff
were frequently requested to take part in research
activities. Despite the approval of a 7-month
unfunded extension by the NCCHTA, recruitment
to the band 1 arm of the study closed in January
2002 when 40% (n = 227) of the sample size was
reached (see Figure 4).

Recruitment rates: band 2
Patient recruitment into the band 2 arm of the
trial progressed well, reaching 86% of the
projected recruitment rate by January 2000.
Despite the positive recruitment rate, further
recruitment initiatives were undertaken, common
to both bands, as listed above, to maximise
recruitment into the band 2 arm. Following the
approval of a 7-month unfunded extension by the
NCCHTA, recruitment to the band 2 arm of the
study closed in April 2002 when 99% (n = 136) of
the sample size was reached (Figure 5).

Reasons for non-referral to the study
Each centre carried out audits throughout the trial
to establish reasons for non-referral into the study.
These audits varied in their remit and size.

An audit over a 1-month period in 2000 at one
referring Manchester site showed that five
patients, having their antipsychotic medication
changed, were eligible to enter the study. One out
of five of these patients (20%) was referred into
the study and subsequently randomised. Of the
remaining four patients, two had consultants who
were not participating in the study, one patient
refused and the reason the other patient did not
enter the study was not known.

Non-referral data were obtained from 30% of
clinicians at the Imperial College centre. During the
monitored period (October 1999 to February 2002)
there were 142 changes to antipsychotic medication.
Fifty-two of these patients (37%) were referred to the
study. A further 11 patients (10%) did not consent to
participate. The remaining 76 patients (53%) were
not actually referred to the study.

These findings indicate that between 20 and 37%
of eligible patients undergoing medication
changes were actually referred into the study.

During an audit at the end of 2000, consultants at
each participating Manchester trust were asked

how many patients had been asked to participate
and how many of these had refused before being
referred into the study. A response rate of 62%
showed that of 177 patients who had been asked
to participate up to that point, 97 (55%) had
refused prior to referral.

Clinician prescribing after
randomisation
The TSC liaised with the consultant psychiatrist to
determine whether the consultant or TSC would
see the patient to initiate treatment. In most cases,
this was the consultant. Attempts were made to
initiate the first dose of randomised treatment
within 7 days for band 1 patients. In the case of
band 2 patients, where the patient could require
inpatient admission and baseline haematology,
attempts were made to minimise the time between
randomisation and treatment initiation as much as
possible. The actual mean and median times to
first dose are set out in Tables 3 and 4.

There was a degree of variation in times to first
dose and as can be seen from the patient flow
section of this report (see Chapter 5: Band 1
patient flow and Chapter 6: Band 2 patient flow) a
number of patients had not started treatment
within their randomised arm by the end of the 
12-week follow-up period. In addition to delays in
instigating clozapine treatment, a number of
patients assigned clozapine treatment were not
given the green light to start treatment from the
Clozapine Patient Monitoring Service (CPMS). In
addition, some patients did not immediately
commence their randomised treatment as the
clinical team did not then instigate the
randomised drug.

For both band 1 and band 2 patients, all efforts
were made to keep the patient within the
treatment arm that they were randomised to for a
minimum of 12 weeks and preferably for the full
year of the study. Therefore, if the consultant
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TABLE 3 Band 1: time to first dose

Time to first dose (days) Mean SD Median

Band 1 8.5 29.7 1.0

TABLE 4 Band 2: time to first dose

Time to first dose (days) Mean SD Median

Band 2 19.31 38.1 7.0
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decided to change the antipsychotic medication,
the new medication should fall within the same
treatment arm. For example, a patient randomised
to the new atypical arm of the study would
preferably be prescribed another new atypical and
not a conventional drug. Adjunctive medication
was allowed and monitored, but polypharmacy of
two or more antipsychotic drugs in parallel was
discouraged. Clinicians had access to the desk
reference best prescribing handbook written for
the trial.

Baseline assessments
Baseline assessments were carried out by a TSC or
clinical assessor, according to the schedule
illustrated in the Gantt charts (Tables 5 and 6).
Safety procedures for ward/home visits were
adhered to (details available on request).
Assessment instruments are listed below. See
Appendix 1 for copies of unpublished scales
(ANNSERS and patient satisfaction questionnaire).

Primary outcome measure
The primary outcome was Quality of Life Scale
(QLS) score.170 Quality of life was selected as the
primary outcome variable in the trial since it is the
construct that best fits the clinician’s medium- and
long-term treatment aim in treatment.

Quality of life consists of a sense of well-being, life
satisfaction and access to resources and
opportunities.171,172 Instruments measuring quality
of life may be subjective (self-completed) or
objective (observer completed), generic or specific.
Generic instruments measure quality of life in the
general population and in any ill population,
whereas specific instruments measure quality of life
in a specific group, for example, those suffering
from schizophrenia. There are several general
considerations when using normative quality of life
scales in a sample of people with schizophrenia.
Floor effects may be observed particularly in role
functioning domains, for example, spouse, parent
and employment roles. Special attention must
therefore be paid to instrument sensitivity,
including sensitivity to change. Given that
psychopathology affects patients’ ratings of their
quality of life, assessments of quality of life should
be accompanied by a concomitant assessment of
psychopathological symptoms.172

The QLS is a schizophrenia-specific quality of life
measure that uses a semi-structured interview. The

scale consists of 21 items with anchored ratings of
0–6, in four domains: social relationships,
instrumental role functioning, intrapsychic
foundations and activities of daily life. It has good
inter-rater reliabilities and confirmatory factor
analysis has been conducted. The QLS is the most
widely used scale in the evaluation of
psychopharmacological treatments for
schizophrenia, predominantly in outpatients.172

A 20% increase in total score is held to represent
clinically important improvement. 

Secondary outcome measures
� Cost–utility ratios: the main patient utility

measure was the EuroQuol 5 Dimensions 
(EQ-5D).173 This is a generic health-related
quality of life scale, which has been validated
in the UK.173,174 Data confirming its 
concurrent validity and sensitivity to change in
serious mental illness are available (P. Kind,
University of York: personal communication),
although none has been published. It was
chosen because of its brevity and because it has
been widely used in physical health. It has five
items, each completed by the person on a three-
point scale according to whether the problem is
absent, present to some degree or severe, in
terms of simple anchor points. The items are
mobility, self-care, usual activities,
pain/discomfort and anxiety/depression.

� Symptoms on the PANSS175: the PANSS is a
well-validated, widely used schizophrenia rating
scale, containing 30 items divided into three
subscales (positive, negative and general
psychopathology). A 20% change in total score
is considered clinically important. 

� The Calgary Depression Scale is a widely used
measure to evaluate depressive symptoms in
people with schizophrenia.167

� Patient attitudes and compliance ratings were
measured using the Drug Attitudes Inventory
(DAI)176 and the Kemp Seven-point Drug
Compliance Scale.177

� Global functioning was measured on the Global
Assessment of Functioning (GAF) scale.1

� Side-effects scales: 
– the Simpson and Angus scale178 assesses

pseudo-parkinsonian symptoms and signs
– the Barnes Akathisia Rating Scale (BARS)179

is a widely used measure of akathisia
– the AIMs for tardive dyskinesia168

– the ANNSERS, a new scale to assess the side-
effects of atypicals, developed by Barnes and
Kerwin. No existing scale comprehensively
assessed side-effects outside the domain of



EPS and this scale was designed for this trial
in an attempt to address this (see
Appendix 1). The subscales examined areas
of sleep disturbance, subjective experience,
and cardiovascular, gastrointestinal,
anticholinergic, genitourinary and sexual
problems. The sexual side-effects section of
the ANNSERS was validated during this trial,
using the findings of an add-on study, which
used the well-validated Derogatis interview
for sexual functioning.180 The Derogatis
interview is a brief, self-reported,
multidimensional and gender-keyed
instrument designed to measure quality of
current sexual functioning across five primary
domains: sexual cognition/fantasy, sexual
arousal, sexual behaviour/experience, orgasm
and sexual drive/relationship. The aggregate
total score can be used repeatedly throughout
efficacy or effectiveness studies without any
significant practice effects or loss of validity.180

The Derogatis add-on study was designed to
compare self-reported sexual functioning
with quality of life, using the QLS170 at
baseline and 12 weeks following
randomisation to either an atypical or a
conventional antipsychotic. Statistically
significant correlations were obtained
between male scores on the Derogatis and the
male sexual side-effect section of the
ANNSERS (r = –0.611, p < 0.01) and
between female scores on the Derogatis and
the female sexual side-effect section of the
ANNSERS (r = –0.587, p < 0.01). A lower
score on the Derogatis indicates greater
sexual dysfunction. 

� Costs of health and social services were
calculated from data collected on each patient’s
use of hospital inpatient and outpatient
services, primary and community care services,
social services, the criminal justice system,
housing services and informal care. In addition,
data were collected on employment and leisure
activities for patients and carers.

� Categorical outcome variables were measured,
including:
– living in independent accommodation at the

end of study
– homelessness during the study
– employed (sheltered, part-time, in education

or full-time) at the end of study
– admission to hospital during the study
– loss of contact with services
– suicide.

� Patient satisfaction rating: this questionnaire
included Likert-type ratings in the areas of
satisfaction with new antipsychotic drug

treatment, mental health and side-effects since
starting the new drug, and whether the patient
would recommend their new antipsychotic drug
to another person with similar mental health
problems (see Appendix 1).

Follow-up assessments
On-study assessments were subsequently carried
out by clinical assessors blind to treatment
allocation at 12, 26 and 52 weeks following
randomisation; no on-study assessment ratings
were made by clinicians. Assessments were made
in a range of settings, usually in the community.
Often several visits were needed to secure an
interview. Limited telephone interviews were
performed on a small number of occasions.
Participants were deemed ‘lost to follow-up’ only
after a minimum of four failed visits. A
comprehensive personal safety policy was followed
(available on request). The last follow-up
assessment on a band 1 patient was carried out in
March 2003 and the last follow-up assessment on a
band 2 patient in April 2003.

The TSC obtained information from case notes on
medication and service use in order to maintain
the blind. Additional information was obtained via
an informal carer interview if such a carer was
identified at assessment and the patient consented
to their carer being contacted. 

Inter-rater reliability
Inter-rater reliability was assessed using ten
videotaped interviews for both the QLS and the
PANSS. An initial assessment of inter-rater
reliability (for n = 9 raters) yielded an intraclass
correlation (ICC) of 0.91 for the total QLS
(primary outcome measure) and 0.75 for the total
PANSS (secondary outcome measure). This was
followed by a period of training and a further
assessment of inter-rater reliability, yielding a
score of 0.99 for the total QLS and 0.84 for the
total PANSS. For the QLS subscales, ICCs were
0.98 for interpersonal relations, 0.75 for role
functioning and 0.99 for intra-psychic
foundations. For the PANSS, the positive symptom
subscale was 0.94, negative subscale 0.85 and
general subscale 0.84.

Data
Study data were recorded locally on triplicated
CRFs according to agreed data-editing guidelines
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TABLE 5 Study Gantt chart for band 1 patients

Task Screening and Day 1, On-study Follow-up Follow-up
baseline week 1 week 12 week 26 week 52

week –12 to 0

Eligibility X X

Prior treatment history X

Informed consent X

Administer randomised treatment X X

Follow-up for prescribed medications, 
interventions,a and patient–consultant 
contacts X X

Clinical effectiveness assessmentsb X X X X

Cost effectiveness assessmentsc X X X

Side-effect scalesd X X X X

Patient attitudes and compliancee X X X X

Informal carer telephone interview X X

a Non-pharmacological interventions [e.g. laboratory tests, accident and emergency (A&E) visits].
b QLS, PANSS, GAF, Deliberate Self-harm Questionnaire, Calgary Depression Scale, categorical outcome variables.
c EQ-5D, costs of health and social services, categorical outcome variables.
d Simpson and Angus Scale, AIMS, BARS, ANNSERS.
e DAI, Kemp Seven-point Compliance Scale, patient satisfaction questionnaire (week 12 and 52 only).

TABLE 6 Study Gantt chart for band 2 patients

Screening and Day 1, On-study Follow-up Follow-up
baseline week 1 week 12 week 26 week 52

week –12 to 0

Eligibility X

Prior treatment historya X

Informed consent X

Administer randomised treatment X X

Follow-up for prescribed medications, 
interventions,b and patient–consultant 
contacts X X

Clinical effectiveness assessmentsc X X X X

Cost effectiveness assessmentsd X X X

Side-effect scalese X X X X

Patient attitudes and compliancef X X X X

Informal carer telephone interview X X

a Data on prior two antipsychotic drug treatments to be collected and all other prescribed drugs taken within 12 weeks
before study day 1.

b Non-pharmacological interventions (e.g. laboratory tests, A&E visits).
c QLS, PANSS, GAF, Deliberate Self-harm Questionnaire (only to be done at weeks 12, 26 and 52), Calgary Depression

Scale, categorical outcome variables.
d EQ-5D, costs of health and social services, categorical outcome variables.
e Simpson and Angus Scale, AIMS, BARS, ANNSERS.
f DAI, Kemp Seven-point Compliance Scale, patient satisfaction questionnaire (week 12 and 52 only).



(available on request). Two copies of the CRFs
were stored locally, the top copy being sent to the
Manchester centre to be stored separately and
entered onto the central database.

The data were entered onto a single Microsoft
Access database, with inputting conforming to
data entry guidelines. The database was created
and managed by the Manchester centre. 

Data quality control
A variety of data quality-control measures was put
in place. CRFs were completed and checked using
the study’s data-editing guidelines. Several CRFs
from each centre were also initially double-
checked to ensure consistent adherence to the
data-editing guidelines. Medication details were
confirmed with the patient’s GP and direct contact
made with other professionals involved, such as
social workers, community psychiatric nurses,
support workers and occupational therapists, to
record number of contacts during each period.

An interim data analysis, carried out during
November 2002, allowed for extensive data quality
checks to be carried out. The database was
exported from Microsoft Access into SPSS for
Windows (Release 10.1.0; SPSS, Chicago, IL,
USA). Frequency counts in SPSS facilitated checks
of missing items, items recorded that were outside
the assessment scale used, inconsistent spellings,
and so on. The most common issues related to
how data had been recorded on the database, for
example inconsistent medication dose units and
string variables that were not analysable.

Trial management
Management procedures
Procedures were put in place to manage patient
follow-up assessments and data collection and to
monitor data inputting rates. Projected dates of
follow-up assessments were calculated, the aim
being to carry out the assessment visit within
2 weeks either side of this date. Following the
assessments at each period, the TSC reviewed the
patient’s case notes and recorded details of
medication, services use and so on. Key workers
and other professionals were contacted for details
of contact visits.

All study centres had designated and trained
personnel to check the data for missing,
ambiguous, inconsistent and incorrect data,

according to agreed data-editing guidelines. Any
necessary corrections were made to the triplicated
CRFs before these were separated and the top
copy was sent to the Manchester centre.

Each study centre monitored details of remaining
assessments and case-note reviews. Each centre
also recorded numbers of data packs for each
period sent to the Manchester centre. In addition,
the Manchester centre kept track of remaining
data from all centres. Figures were kept
throughout the trial of data packs sent to the
database and of data entered onto the database.
This enabled plans to be put into place to speed
up data collection, data editing and data inputting
where necessary; for example, additional
personnel were employed at the Manchester
centre to meet data-inputting targets. Data were
entered onto the database using the study’s data-
entry guidelines (available on request).

Clinical assessors blind to treatment allocation
carried out follow-up assessments. Procedures were
put in place to maintain the blind.

Follow-up rates
Follow-up rates for assessments performed at
weeks 12, 26 and 52 by band and centre were
calculated throughout the trial (see Appendix 3
for details of final follow-up rates). Overall, the
follow-up rate for band 1 at 1 year (81%) was lower
than that projected in the power calculations of
the original trial proposal (85% at 1 year), but in
band 2, at 87%, was higher than predicted. A
breakdown of reasons for non-follow-up follows.

Dropout rates, including deaths
Deaths of patients while in the trial were
monitored. There was a total of seven deaths: six
in the band 1 arm and one in the band 2 arm (see
Appendix 3 for further details). Three deaths
occurred in patients randomised to a conventional
antipsychotic and four deaths in patients
randomised to a new atypical (not clozapine). Five
deaths were due to cardiac failure, one death was
due to infectious disease and one death was
considered to be an open verdict (suicide or
accidental death). Both the Trial Steering
Committee and the Data Monitoring and Ethics
Committee reviewed the study treatment
allocations of these cases and no cause for concern
was established.

Numbers of patients who withdrew consent or who
were lost to follow-up at 1 year were also recorded
(see Appendix 3). In the band 1 arm of the trial,
10% of patients withdrew from the study and 5%
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were lost to follow-up at 1 year. In the band 2 arm,
7% withdrew from the study and 4% were lost to
follow-up at 1 year. Incorporating the number of
deaths into these figures, there was a total dropout
rate of 17% in the band 1 arm and 12.5% in the
band 2 arm of the trial. See Appendix 3 for the
reasons given for withdrawing from the trial.

Meetings
Meetings of the Trial Management Committee
took place monthly throughout the study, until
May 2002, after which time they were held every
2 months. These meetings were chaired by the
lead principal investigator (Professor Shôn Lewis)
and comprised all principal investigators, trial
managers, TSCs and clinical assessors.

Steering Committee meetings were held every
6 months, comprising all principal investigators
on the trial plus three independent members:
Professor Glyn Lewis (Cardiff; chairman), Dr John
Geddes (Oxford) and Dr Peter Elton (Wigan and
Bolton, Bury). The terms of reference of this
group included confirming the protocol and any
amendments to it, providing an overview of the
running of the trial and recruitment, ensuring
ethical standards, considering new scientific data,
agreeing on the publication strategy, approving
any ‘add-on’ studies and resolving any disputes
between principal investigators.

A Data Monitoring and Ethics Committee met
once formally and once informally throughout the
trial. This group comprised Professor Graham
Dunn (trial statistician, Manchester), the trial
manager of the Manchester site and two
independent members: Dr John Geddes (Oxford;
chairman) and Professor Peter Diggle
(independent statistician). The remit of this
committee was to monitor the quality of
randomisation and data and to advise on data
analysis. 

Local trial management subcommittees met
regularly at each centre. These meetings were
chaired by the local clinical principal investigator
and were typically weekly for 1 hour.

Six-monthly progress reports were compiled for
the NCCHTA throughout the trial. An on-site visit
by NCCHTA staff also took place during 2001. 

Complaints
One complaint was received throughout the life of
the trial. This appeared to be a complaint about
clinical trials in general rather than an actual
event, and was not from a trial participant. The

LREC of the hospital where the complaint
originated handled this.

Data analysis
Band 1 power calculation
The principal outcome used to determine the
sample size needed was the QLS total. The QLS
literature was reviewed to establish clinically useful
differences that it would be important to
demonstrate between the two arms in the band 1
trial. Assuming a correlation of 0.5 between
baseline and final (12-month) scores, a completed
sample size of 245 in each arm would have had
85% power to detect a difference between 
12-month–baseline change scores in the
conventional and new atypical arms for band 1 of
5.0 on the QLS (difference in 12-month means of
40 versus 45), assuming a common standard
deviation for both baseline and 12-month QLS
scores of 18. For comparison, in the band 1 arm,
275 would be needed in each arm for 90% power.
Estimating that there would be a 15% dropout rate
at 12 months (based on the outcome of the
SoCRATES trial181), it was concluded that the
band 1 arm would need to recruit 564 patients in
total.

Band 2 power calculation
The principal outcome used to determine the
band 2 sample size needed was again the QLS
total. For the band 2 comparison, 60 in each
group would allow 85% power to show a difference
in the change scores of 10 points (i.e. mean 
12-month scores of 35 versus 45). Alternatively,
70 in each arm in band 2 would be needed for
90% power. Estimating a 15% dropout rate at
12 months (based on the outcome of the
SoCRATES trial181), it was concluded that the
band 2 arm of the trial needed to recruit
138 patients in total.

Statistical analysis strategy
The aim of the statistical analyses was to estimate
the ITT (i.e. as randomised) effect, where
necessary after making allowance for different
patterns of loss to follow-up using multiple
imputation (assuming that the missing data are
ignorable, or missing at random, in the sense
defined by Little and Rubin182).

Routine data manipulation and data exploration
were carried out using SPSS for Windows 10
(Release 10.1.0; SPSS, Chicago, IL, USA). The
following analysis of the outcomes was carried out
using Stata version 7 (Release 7.0; StataCorp,
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College Station, TX, USA) and SOLAS version 3.2
(Statistical Solutions, Cork, Ireland).

For each of the two bands, the data were analysed
in the following sequence:

(a) Production of summary statistics for baseline
characteristics to check the effectiveness of
randomisation in balancing the two arms.

(b) Production of summary statistics for outcome
measures.

In the case where QLS and PANSS assessments
were available for a given patient but, because of
the occasional missing item, one or more of the
subscale scores and the total score were missing,
then those items were imputed using the median
response of the available items within the relevant
subscale for that patient.

(c) An analysis based on all available data, to
estimate the difference between the treatment
arms in the total quality of life scores for each
of the three times (12, 26 and 52 weeks) using
a longitudinal analysis of covariance
(ANCOVA), allowing for location and
appropriate baseline score as covariates. This
analysis was carried out using xtgee, the
generalised estimating equations command in
Stata, specifying the identity link and normally
distributed errors. The choice of xtgee with an
exchangeable structure (the compound
symmetry assumption) is equivalent to fitting a
random effects model in this case. A random
effects regression model (using the
exchangeable assumption for the correlations
between repeated measures) was used to
estimate the treatment arm effect common to
each of the three follow-up times, allowing for
covariates as above (with allowance for the
effects of the baseline covariates to vary over
time). The analysis was repeated using the
unstructured assumption for the correlations
between repeated outcome measurements (in
case the results were sensitive to assumptions
concerning the serial correlations). In all cases
robust standard errors and confidence
intervals were requested. Examples of the
Stata commands are set out in Appendix 5.

(d) Examination of the patterns of missing data in
the two arms over time and exploration of the
association between patterns of missing data
and baseline characteristics, and between
patterns of missing data and outcome measures.

Use of multiple imputation (the propensity score
method) in SOLAS version 3.2 to generate five

complete data sets (i.e. with imputed missing
values). Technical details of the multiple
imputation methodology and how to combine
estimates from the five generated data sets to
produce a common estimate together with a valid
confidence interval or standard error, are provided
by the SOLAS manual and Rubin and Schenker.183

Following Lavori and colleagues,184 separate
multiple imputations were carried out for each
arm and the complete data from the two arms of
the trial were then combined to continue the
analysis. Variables used to impute missing values
included non-missing QLS and PANNS total
scores, location, section, prior poor clinical
response, prior bad side-effects, and whether first
episode, current alcohol misuse and current drug
misuse. Each of the five data sets was analysed
using the methods described in (c) and results
were combined as described

(e) Repetition of sequence (b) and (c) for other
secondary outcome measures. Serial
correlations were specified as being
unstructured. Sensitivity of the statistical
significance of the results to non-normality (in
the highly skewed secondary outcome
measures) was checked using separate
Mann–Whitney U-tests on the sum of the 12-,
26- and 52-week outcomes. The effect of
missing data on the effects of treatment arm
on PANSS total score was investigated by
multiple imputation as described above.

(f) Treatment arm differences for non-
longitudinal secondary binary outcome
measures evaluated using Pearson’s �2.
Treatment arm differences in ordinal outcomes
(e.g. patient satisfaction) were evaluated using
the Mann–Whitney U-test.

(g) Informal exploration of outcomes as a
function of compliance with allocated
treatment arm (recorded at 12 and 52 weeks
after randomisation), actual drug prescribed
and other potential prognostic factors. The
method of analysis was typically an 
ANCOVA on the change between baseline 
and 52 weeks, allowing for the baseline score
and location. Tests were carried out for the
effects of treatment arm, predictive factor and
the treatment arm by predictive factor
interaction. 

Economic evaluation and analysis
strategy
Specific research questions for the economic
evaluation were:
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1. Are there differences in the direct costs of
initiating treatment with the alternative
antipsychotics?

2. Are there differences in the health states of
people treated with the alternative
antipsychotics?

3. Are there differences in the utility of the health
states associated with the alternative
antipsychotics?

4. Are atypical antipsychotics likely to be more
cost-effective than conventional antipsychotics
in a population with broadly defined treatment-
resistant schizophrenia and in patients
intolerant to conventional drugs? 

5. Is clozapine likely to be more cost-effective
than atypical antipsychotics in a population
with narrowly defined treatment-resistant
schizophrenia?

Outcome measures
Health outcomes
Health outcomes were measured by the health
states reported by patients using the EQ-5D at 12,
26 and 52 weeks from baseline randomisation.
These health profiles were converted to utility
values using the published utility tariffs for the
EQ-5D. It was assumed that the utility values
generated by the EQ-5D and population weights
would be associated with QLS, PANSS and GAF
scores at each assessment point. 

Missing data for patients who completed
scheduled follow-up but had missing observations
were imputed by linear interpolation (value of
previous period plus value of next period divided
by 2) if observations either side of the missing
item were available. This was based on the
assumption that utility values and time for one
assessment period were correlated with those of
the previous and future assessment periods. If data
for the baseline assessment were missing, but all
subsequent assessments were completed, then the
baseline value was imputed as the first observation
carried backwards. This approach to missing
observations was based on the assumption that
time and utility values at each assessment were
linearly related to the values in previous and
future assessments. The QALYs for this group of
patients were estimated as:

QALY = Σ ((Ui + Ui+1)/2) × (ti+1 + ti)

where U = utility value and t = number of days
between assessments.

Linear interpolation was not used if patients did
not complete follow-up. Any patients with one or

more missing observations at the end of follow-up
were treated as representing censored cases. For
patients with censored data due to withdrawal or
loss to follow-up, missing utility values and time
between assessments were imputed from the mean
values of those who completed scheduled follow-
up or died, for each treatment allocation (i.e.
shared care and hospital treatment). Cox
regression was used to estimate the survival
function and probability of survival at each
assessment point, using patient status (alive, dead
or withdrawn) and treatment allocation. The
QALYs for this group were estimated as:

QALYC = Σ ((Ui + Ui+1)/2) ((Si + Si+1)/2) (ti+1 + ti)

where U = utility value, S = probability of survival
and t = number of days between assessments.

Direct costs
Only direct costs of services used to produce care
were included in the economic analysis. The
indirect costs of lost production due to illness were
excluded in line with guidelines for good practice.
However, information was collected on
employment status at each assessment period, and
these descriptive data are presented in summary
form.

Information was also collected from patients at
each assessment about their type of
accommodation, use of the criminal justice system
and use of informal care. However, these items
were excluded from the estimate of the direct costs
of care for the following reasons. First, it was
anticipated that, over a 12-month period,
accommodation and use of informal care were
determined by organisational systems and social
settings more than the choice of antipsychotic
medication. If the groups were unbalanced on
these variables at baseline, this could introduce
bias to the analysis. Second, the range of data
collected meant that it was only possible to collect
information about the use of the criminal justice
system and informal care from patient report.
There were concerns that use of criminal justice
systems and of informal care may be inconsistently
and inaccurately reported by patients. It was not
possible to validate the use of criminal justice
services from other sources. Assessment with
informal carers was attempted, to validate the use
of their time and services. However, it proved
difficult to identify carers and obtain informed
consent from both patients and carers to conduct
the interviews. Descriptive summaries of the type
of accommodation and use of the criminal justice
system are presented to give an indication of the
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extent to which they were reported, and the
potential mis-estimation or bias that may have
been introduced by their exclusion from the costs
of care.

The direct costs were measured as resource use
multiplied by the unit cost or price of the resource
item. The mean cost (standard deviation) of events
was estimated from the clinical trial data and
published national unit cost data.

The main types of resource use were hospital
inpatient and outpatient services, primary and
community care services, and prescribed
medications. Data on the use of psychiatric and
non-psychiatric hospital care and medication were
obtained by case-note review in the primary
hospital or clinic where the patient was treated
and any other hospitals that were reported as
being used by patients and key workers. In
addition, patients were asked to complete an
economic questionnaire at each assessment. This
was used to identify whether the patient had used
any other hospital, primary or community care
services since the last assessment. If services had
been used patients were asked to give information
about the type, name and location of the services.
This information was used to identify sources of
data about the frequency and intensity or service
use, which were obtained from detailed review of
the hospital, primary and community care records
for each service reported as being used by each
participant in the trial. It was anticipated that this
method of data collection would minimise the
extent of missing data for the key cost drivers
(psychiatric inpatient and outpatient hospital
care).

Examination of hospital trust financial returns
data published by the Chartered Institute of Public
Finance and Accountancy (CIPFA)185 indicated a
high degree of variability in the unit costs of the
hospitals and trial centres included in the
evaluation. This indicated that the use of hospital-
specific unit costs would increase the variance in
the cost estimates and mask any differences due to
the treatment allocation. National average data
were used to control for the differences in costs
between care settings. The national reference costs
data published by the UK Department of Health
were used to estimate the costs of psychiatric
inpatient and outpatient hospital care, by type of
ward or outpatient visit. Sensitivity analysis was
used to test the impact of using national unit cost
data from other sources.185,186 The hospital trust
financial returns data published by the CIPFA185

were used to estimate the cost of non-psychiatric

hospital care by type of ward or admitting
speciality.

Detailed information about medication included
dose, duration and route of administration. This
was used to calculate a daily cost for oral
medication and cost per injection or dose for
depot and ‘as required’ medicines. The daily cost
was estimated from the British National Formulary
(BNF). The daily cost was multiplied by the
reported duration for courses of treatment
completed within the study period and by the
length of the study period for courses of treatment
that were ongoing. The cost of medicines did not
include the costs of dispensing or administration.
It was assumed that these costs were included in
the costs of hospital inpatient and outpatient care
and/or primary and community care. 

The unit costs of primary and community-based
care services were derived from the costs of health
and social care published by the Personal Social
Services Research Unit (PSSRU), University of
Kent.186

All missing resource-use data were treated as
missing at random. This was based on the
assumptions that, first, the level of missing data
for psychiatric hospital care (the key cost
component) would be minimal and, second, the
use of other services would be determined by
external factors such as the availability and
organisation of services, and the patient’s living
situation and accommodation. Multiple
imputation was used to impute values for the
subsequent missing costs, by category of resource
use. The multiple imputation was conducted using
SOLAS for missing data analysis, version 3.0. The
propensity score method was used. The model
included study period (baseline to week 12, week
13 to week 26, and week 27 to week 52) and
treatment allocation group as fixed covariates.

Incremental cost-effectiveness ratio
It was anticipated that there would be an
association between cost and outcome, in that
poorer health status will be associated with
increased resource use and cost. In addition, the
relevant outcome for an economic evaluation is
the incremental cost of an additional unit of
health gain. These factors mean that it was
appropriate to relate the net costs of the strategies
to patient outcomes. In the past economists have
argued that if there is evidence that there are no
statistically significant differences in health
outcomes, the economic evaluation can be reduced
to a cost-minimisation analysis. However, it is also
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clear that in many cases, even if there are no
statistically significant differences in effectiveness
or costs, analysis of the cost-effectiveness plane
indicates that a proportion of cases is less effective
and/or more costly. It is argued, therefore, that
cost-effectiveness acceptability analysis is a
superior approach.187–189 This can also include the
possibility that an intervention is associated with
no differences in effectiveness, and is cost saving.

For each comparison, the incremental cost–utility
ratio was estimated as the net cost of the most
effective antipsychotic treatment allocation divided
by the net QALY of that treatment allocation (e.g.
the cost of conventional antipsychotics minus the
cost of atypical antipsychotics divided by the
QALY of conventional antipsychotics minus the
QALY of atypical antipsychotics). Cost-
acceptability analysis was used to estimate the
probability that an intervention was cost-
effective.190 The cost-effectiveness acceptability
analysis was used to estimate the probability that
an intervention is cost-effective using ceiling
thresholds in the range £0/life-year gained to
£50,000/life-year gained, in increments of £1000.
Bootstrap estimates of the incremental cost-
effectiveness ratio (ICER) and net benefit statistic
(mean, 2.5–97.5 percentile), cost-effectiveness
plane and cost acceptability curve are
presented.189,190

Data analysis
Correlations between cost and QALY variables
The data were analysed to evaluate whether the
assumptions that (1) health status, utility values
and other outcome measures were associated, and
that a low level of health reported in the EQ-5D
and utility values was reflected in a reported low
level of health in the other outcome measures;
(2) estimates of QALYs in one assessment period
were associated with QALY estimates in
subsequent assessment periods, to test whether the
assumption underlying the use of linear
interpolation of missing observations was valid; (3)
QALYs and costs were associated at baseline and
over time, to test the assumption that these
variables were correlated; (4) estimates of costs in
one assessment period were associated with cost
estimates in subsequent assessment periods; and
(5) costs were associated with baseline
characteristics such as type of accommodation and

employment. Non-parametric bivariate
correlations were used for analyses (1)–(4) and
stepwise regression was used for analysis (5).

Stepwise regression analysis was used to assess
whether total costs were predicted by the costs of
care for the 3 months before entry into the trial,
QALYs, accommodation status and living
situation.

Primary analysis
The economic data were manipulated and
analysed in SPSS version 11.5 to obtain estimates
of costs and QALYs. The primary analysis
estimated the mean (standard deviation) costs,
utility values and QALYs associated with each
intervention and the ICER.

The primary measure of interest for the economic
analysis was the ICER. Bootstrapping techniques
were used to derive estimates of imputed cost and
QALY values, the cost-effectiveness plane of the
ICER, net benefit statistic and cost acceptability
curve to determine the probability that atypical
antipsychotics were cost-effective compared with
conventional antipsychotics and clozapine was
cost-effective compared with atypical
antipsychotics. The net benefit and cost
acceptability analysis used a £0–50,000 range of
cost per QALY threshold values, in increments of
£1000 to estimate mean net benefit and the
probability that an intervention was cost-effective.
Microsoft Excel spreadsheets were used for the
bootstrap analysis.

Each imputed dataset was bootstrapped and then
averaged for use in the cost-effectiveness
acceptability analysis.

Sensitivity analyses
A number of assumptions was required to deal
with missing observations and censored cases, for
both QALYs and costs. The impact of these
assumptions on the results was tested using
alternative approaches to imputation of missing
data. The impact of alternative sources of unit cost
data was also tested in the sensitivity analysis.
Costs and QALYs were also compared with analysis
of covariance using a general linear model and
covariates of baseline QALYs or costs. Treatment
allocation was entered as a fixed factor.
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Recruitment and patient flow
In total, 275 patients were referred into the band
1 arm of the trial. Of these, 48 were not
randomised (Figure 6), for the following reasons:

� ineligible: n = 9 (3%)
� clinician withdrew referral: n = 2 (1%)
� unable to give consent: n = 1 (0.4%)
� refused consent: n = 36 (13%).

A total of 73 clinicians had patients who were
successfully randomised into the band 1 arm of
the trial. The final numbers of patients in the
study per treatment centre are set in Table 7.

There was one protocol violation. This patient had
been randomised into the study before the
consultant concluded that the individual did not
have a mental health diagnosis. This case was
included in the final analysis in their randomised
treatment arm.

Figure 6 shows the flow of band 1 patients through
the trial. 

Baseline characteristics of band 1
patients
Baseline demographic characteristics of the band
1 sample are set out in Table 8. The mean age of
the band 1 sample was 40.7 years and the majority
(67.8%) were male. Just over 25% of the band 1
sample described themselves as non-white in
terms of their ethnic origin. Schizophrenia was the
diagnosis of the majority (74.7%) of band 1
participants and just over 57% of the sample were
outpatients at baseline. Most band 1 patients
(74.9%) were not defined as current drug users or
current alcohol users (61.2%).

Drug treatment allocation
Of the 227 patients, 118 (52%) were randomly
assigned to receive a conventional antipsychotic
and 109 (48%) randomly assigned to receive an
atypical antipsychotic drug (see Figure 6 and
Table 9).

The two randomised groups were comparable at
baseline (see Table 8).

Follow-up rates
The final band 1 follow-up assessment rate was
81% at 1 year, lower than the projected rate of
85% (see Appendix 3 for full details of follow-up
rates). Follow-up rates for band 1 at each period
can also be seen in Figure 6.

As a result of the aim of conducting 1-year follow-
up assessments with as many patients as possible, a
number of patients’ 52-week follow-up visits were
done outside the projected assessment dates.
Approximately 80% of assessments were carried
out within the projected period. The most overdue
assessment was carried out 287 days late. This was
for a patient who had been involved in a road
traffic accident requiring substantial periods of
hospitalisation. However, there were no statistically
significant differences in the overall number of
days in the trial between the groups [mean
difference conventional versus atypical = 10 days,
95% confidence interval (CI) of the difference –21
to +42].

Attrition rates
There were six deaths in the band 1 arm of the
trial. Three deaths occurred in patients
randomised to receive a conventional
antipsychotic drug and three deaths occurred in
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Results: band 1

TABLE 7 Band 1, randomised by treatment centre

Trial centre Number of patients randomised

Manchester 99
Nottingham 75
Institute of Psychiatry 30
Imperial College (includes Cambridge site) 23
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Randomised
n = 227

First-generation arm
n = 118

Second-generation arm
n = 109

12-week follow-up

26-week follow-up

52-week follow-up

Died
n = 0

Died
n = 0

Switch to SGA
n = 20

Switch to FGA
n = 20

12-week follow-up
n = 86

12-week follow-up
n = 102

In arm end of 
week 12
n = 98

In arm end of 
week 12
n = 89

Died
n = 3

Died
n = 1

Switch to SGA
n = 14

Switch to FGA
n = 10

26-week follow-up
n = 95

Changed back to FGA
n = 1

26-week follow-up
n = 88

Died
n = 0

Switch to SGA
n = 21

Switch to FGA
n = 6

52-week follow-up
n = 98

Changed back to FGA
n = 3

Changed back to SGA
n = 1

Died
n = 2

52-week follow-up
n = 87

In arm end of 
week 52
n = 64

In arm end of 
week 52
n = 71

In arm end of
week 26
n = 82

In arm end of
week 26
n = 78

FIGURE 6 Band 1 participant flow
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TABLE 8 Band 1, baseline demographic characteristics

Conventional arm (n = 118) Atypical arm (n = 109)

Age (years)
Mean (SD) 40.5 (11.3) 40.9 (11.1)
Median (range) 40.5 (18–63) 41.6 (19–62)

Length of illness (years)
Mean (SD) 13.3 (10.8) 14.4 (11.2)
Median (range) 11.9 (0–42) 11.6 (0–39)

Number of previous admissions
Mean (SD) 3.4 (4.7) 3.9 (3.9)
Median (range) 2 (0–40) 3 (0–20)

Gender
Men, n (%) 81 (69) 73 (67)
Women 37 36

Ethnicity
White, n (%) 87 (74) 83 (76)
Black Caribbean 8 9
Black African 5 5
Black other 2 2
Indian 4 4
Pakistani 2 3
Bangladeshi 1 0
Chinese 1 1
Other Asian 2 1
Other 6 1

Diagnosis
Schizophrenia, n (%) 85 (72) 83 (78)
Schizophreniform 5 3
Schizoaffective disorder 22 17
Delusional disorder 6 4

Patient status at baseline
Inpatient 48 43
Day-patient 1 5
Outpatient, n (%) 69 (59) 61 (56)

First episode?
Yes 15 11

Current drug misuse
None 86 84

Current alcohol misuse
None 74 65

TABLE 9 Band 1, antipsychotic drug received

Conventional arma n = 118 Atypical arma n = 109

Chlorpromazine 8 Amisulpride 13
Droperidol 1 Olanzapine 50
Flupenthixol 1 Quetiapine 23
Flupenthixol dec. 2 Risperidone 22
Fluphenazine dec. 3
Haloperidol 7
Haloperidol dec. 2
Loxapine 3
Pipothiazine palm. 2
Sulpiride 58
Thioridazine 1
Trifluoperazine 21
Zuclopenthixol 5
Zuclopenthixol dec. 3

a Two data points are missing.
dec., decanoate; palm., palmitate.



patients randomised to the new atypical arm of
the trial. Of the three deaths in the conventional
arm, two were due to cardiac failure and one
death was considered to be an open verdict
(suicide or accidental death). Of the three deaths
in the new atypical arm, two were also due to
cardiac failure and one death was due to
septicaemia (in a quadriplegic patient). Full details
of deaths during the study can be seen in
Appendix 3. A further 11 patients (5%) were
categorised as ‘lost to follow-up’ at 1 year (see
Appendix 3 for these cases split by treatment
centre) and 22 patients (10%) withdrew from the
study. Reasons given for withdrawing from the
trial are given in Appendix 3.

Including the numbers of deaths, withdrawals and
lost to follow-ups, there was a total dropout rate of
39 patients (17%).

Details of unmasking
There were six cases of unmasking. Two of these
cases were of patients in the atypical arm and four
were patients in the conventional arm (see
Appendix 3 for full details of instances of
unmasking).

Patient satisfaction data
A qualitative rating of patient satisfaction was
carried out at both the 12- and 52-week follow-up
assessments (see Appendix 1 for this unpublished
scale). This questionnaire included Likert-type
ratings in the areas of satisfaction with new
antipsychotic drug treatment, mental health and
side-effects since starting the new drug, and
whether the patient would recommend their new
antipsychotic drug to another person with similar
mental health problems.

In the conventional arm of band 1, the patient
satisfaction questionnaire was completed by 80%
of patients at the 12-week assessment and 77% at
the 52-week assessment. In the atypical arm, the
satisfaction questionnaire was completed by 76%
of patients at the 12-week assessment and 72% at
the 52-week assessment.

The findings were analysed using the non-
parametric Mann–Whitney U-test and the results
are set out in Table 10.

A higher score on the satisfaction scale indicates
greater satisfaction and a lower score on the
mental health scale indicates a rating of better
mental health. A higher score on the side-effects
scale indicates worse side-effects, and a lower score
on the recommend scale indicates greater
agreement that the patient would recommend
their new treatment.

As can be seen in Table 10, no differences between
the two treatment arms in band 1 were observable
using the patient satisfaction questionnaire. 

Quantitative results
Band 1 power
The band 1 trial recruited 227 patients, much
lower than originally expected. After an
exploration of the QLS scores, it was estimated
that the correlation between baseline and 12-
month total scores was a little above 0.75 (not 0.5
as used in the original power calculations). The
within-group standard deviations were similar to
those originally envisaged. The higher
baseline–12-month correlation implies that the
within-group standard deviation for the change
score was about 13, not 18. The implication of this
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TABLE 10 Band 1, median patient satisfaction scores

Conventional arm (n = 118) Atypical arm (n = 109)

n Median n Median p

12 weeks
Satisfaction 94 4.0 84 4.0 0.066
Mental health 94 3.0 84 2.0 0.179
Side-effects 94 2.0 82 2.0 0.671
Recommend 95 3.0 83 3.0 0.544

52 weeks
Satisfaction 91 4.0 79 4.0 0.297
Mental health 91 2.0 78 2.0 0.958
Side-effects 90 2.0 78 2.0 0.867
Recommend 91 3.0 79 2.0 0.288



change is that the band 1 trial would have 80%
power to detect a difference of 5 points if there
were about 110 patients in each of the two arms.
Assuming that dropout brought the number down
to 94 per arm, the resulting power would be likely
to be about 75%.

Primary and secondary outcome
measurements
Primary outcome
Results on the QLS are summarised in Table 11.

The parameter estimates given in Table 12 are for
the effect of treatment arm (randomisation)
common to all three outcome times (12, 26 and
52 weeks). Two results are presented (both
assuming unstructured correlations for the
repeated measures): (a) an available data analysis,
and (b) the mean for five multiple imputation runs
to allow for missing data.

The negative parameter estimates (–1.67 and
–2.50 using the two different methods of 
analysis) mean that, on average, the quality of 
life scores were about 2 points better in the
conventional arm than in the new atypical arm
(this follows directly from the coding of the two
arms: 0 for conventionals and 1 for new
atypicals). The two methods of analysis give
essentially the same results. The fact that the 
two-sided 95% confidence intervals both include 
0 means that there is no statistically significant
difference between the two arms. If anything, 
the evidence is in favour of the conventional arm,
however, and one can conclude from the upper
confidence limits of 1.13 and 1.24 that even if 
the outcome for new atypicals were indeed better,
the difference is no more than just over 1 point
on the QLS. Such a difference would be clinically
insignificant.
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TABLE 11 Band 1, QLS170

Conventionals New atypicals

Variable n Mean SD n Mean SD

QLS total
Baseline 118 43.29 21.65 108 43.49 20.31
12 weeks 100 49.24 19.91 87 46.55 18.95
26 weeks 93 49.22 20.50 87 50.39 18.79
52 weeks 100 53.19 21.21 85 51.34 19.59

QLS interpersonal relations subscale
Baseline 118 15.97 9.26 108 16.56 9.53
12 weeks 100 18.09 8.75 87 16.86 8.14
26 weeks 93 18.02 9.31 87 18.01 8.10
52 weeks 100 19.37 9.03 85 18.34 8.45

QLS occupational role functioning subscale
Baseline 118 4.97 6.85 108 4.30 5.88
12 weeks 100 5.73 6.53 87 5.00 6.26
26 weeks 93 5.25 6.23 87 6.01 6.45
52 weeks 100 6.48 6.58 85 6.32 6.57

QLS other residual symptoms subscale
Baseline 118 22.34 8.60 108 22.64 8.68
12 weeks 100 25.42 8.25 87 24.69 8.16
26 weeks 93 25.95 8.14 87 26.37 7.63
52 weeks 100 27.34 8.87 85 26.68 7.87

TABLE 12 Band 1, primary outcome: total quality of life scores

Data Estimate SE 95% CI

(a) –1.67 1.43 –4.48 to 1.13 (p = 0.242)
(b) –2.50 1.91 –6.24 to 1.24

(a) Available data analysis; (b) mean of five multiple imputation runs.
NB. Covariates were allowed for as described previously (i.e. baseline quality of life and location).



Secondary outcomes
Secondary outcomes are summarised in
Tables 13–16.

Table 17 shows the results for the complete case
analysis, with the exception of the PANSS total
score, which includes imputed values obtained by
multiple imputation. 

Supplementary analyses
Clinically significant improvement in QLS/PANSS
Supplementary analyses were carried out to
examine further the change in both QLS and
PANSS scores, which are considered to represent
clinically significant improvement. In this trial, an
increase of 8 or more units on the QLS and a
decrease of 15 or more units on the PANSS
represented a 20% change from mean baseline
(taking both treatment bands into account).

No statistically significant relationships were found
between treatment arm (conventional versus
atypical drug) and 20% improvement in either
QLS scores (p = 0.187) or PANSS scores
(p = 0.592). In band 1, 49% of those randomised
to conventionals showed a clinically significant
improvement on QLS compared with 33% of those
randomised to new atypical drugs. For PANSS

total score, the proportions of clinically significant
improvement were 24% and 18%, respectively.

Band 1: reason for referral
Patients were entered into band 1 of the trial as a
result of poor clinical response to previous
antipsychotic treatment (broadly defined
treatment resistance) and/or as a result of side-
effects from their previous antipsychotic treatment
(treatment intolerance).

As can be seen from Table 18, there was a small
imbalance in the randomised participants such
that more primarily treatment-resistant, as
opposed to treatment-intolerant, patients were
allocated to new atypicals. 

Economic results
Health status, utility values and QALYs
Table 69 in Appendix 6 indicates that there was a
statistically significant association between utility
values and other measures of health outcomes
(QLS, PANSS, GAF), so that a low level of utility
reflected a low level of health status or symptoms
reported by the other outcome measures. There
was also a statistically significant association
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TABLE 13 Band 1, PANSS175

Conventionals New atypicals

Variable n Mean SD n Mean SD

PANSS total
Baseline 118 72.92 17.19 109 71.34 16.48
12 weeks 100 68.49 17.26 86 68.22 15.16
26 weeks 94 68.31 16.90 88 67.45 16.68
52 weeks 99 64.56 15.13 86 66.20 17.49

PANSS positive subscale
Baseline 118 15.94 5.88 109 15.49 5.43
12 weeks 100 14.64 5.12 86 14.63 4.86
26 weeks 95 14.78 5.26 88 14.77 4.79
52 weeks 99 13.94 4.49 86 14.01 5.28

PANSS negative subscale
Baseline 118 20.56 6.89 109 20.01 6.47
12 weeks 100 19.15 6.39 86 18.71 5.68
26 weeks 95 19.42 6.27 88 18.52 5.50
52 weeks 99 17.31 5.82 86 18.19 6.14

PANSS general subscale
Baseline 118 36.42 8.75 109 35.84 9.48
12 weeks 100 34.70 8.64 86 34.88 8.33
26 weeks 94 34.33 8.57 88 34.16 9.48
52 weeks 99 33.30 8.08 86 34.01 9.37
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TABLE 14 Band 1, side-effects scales

Conventionals New atypicals

Variable n Mean SD n Mean SD

Simpson–Angus Scale178

Baseline 115 4.39 5.20 104 4.15 4.56
12 weeks 97 4.10 4.68 84 4.20 4.66
26 weeks 93 3.88 4.87 84 3.54 4.06
52 weeks 94 2.97 3.93 80 3.25 3.70

BARS179

Baseline 118 2.35 3.00 107 3.15 3.57
12 weeks 98 1.74 2.66 85 2.21 2.76
26 weeks 93 2.03 2.68 84 1.95 2.43
52 weeks 95 1.50 2.36 81 1.98 2.71

AIMS168

Baseline 118 1.71 2.92 107 1.83 3.32
12 weeks 97 1.52 3.26 85 2.04 3.31
26 weeks 94 2.29 4.40 84 1.63 3.12
52 weeks 95 2.29 4.50 81 1.79 3.28

Form 15 (total EPS side-effects score)
Baseline 115 8.49 7.27 104 9.01 7.82
12 weeks 96 7.36 6.89 84 8.45 7.32
26 weeks 93 8.23 7.70 84 7.12 6.81
52 weeks 94 6.78 6.69 80 7.06 6.30

ANNSERS169

Baseline 117 14.62 9.33 103 15.55 9.59
12 weeks 99 10.53 8.19 83 12.75 8.46
26 weeks 93 10.86 8.03 83 12.50 8.68
52 weeks 95 10.78 7.70 82 12.45 8.37

TABLE 15 Band 1, GAF1

Conventionals New atypicals

Variable n Mean SD n Mean SD

GAF total
Baseline 118 45.62 14.90 108 42.71 13.55
12 weeks 100 49.03 12.82 86 47.73 12.46
26 weeks 95 49.19 12.60 87 50.53 13.91
52 weeks 100 52.38 13.31 85 52.29 13.93

GAF symptoms
Baseline 103 44.42 15.17 96 43.11 14.90
12 weeks 96 48.81 13.18 81 49.56 12.82
26 weeks 95 48.37 13.70 87 50.80 14.35
52 weeks 100 50.96 14.29 85 51.56 14.57

GAF disability
Baseline 103 44.59 14.13 96 41.89 13.34
12 weeks 96 47.64 11.59 81 47.31 12.29
26 weeks 95 48.91 12.61 87 50.06 13.84
52 weeks 100 52.75 13.02 85 52.64 14.36
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TABLE 16 Band 1, remaining outcome measures

Conventionals New atypicals

Variable n Mean SD n Mean SD

Calgary Depression Scale167

Baseline 118 6.58 5.00 108 6.90 5.23
12 weeks 100 4.54 4.03 86 5.12 3.82
26 weeks 95 4.56 3.97 85 5.19 4.02
52 weeks 98 4.22 3.79 83 4.96 3.86

DAI176

Baseline 117 8.21 11.50 108 10.56 10.55
12 weeks 97 9.92 11.94 85 13.31 10.33
26 weeks 93 9.77 12.56 85 13.65 10.21
52 weeks 96 10.93 11.61 81 14.36 10.08

Compliance Scale177

Baseline 116 5.08 1.29 108 5.08 1.35
Week 12 112 5.03 1.53 106 4.97 1.66
Week 26 110 5.05 1.50 98 4.93 1.74
Week 52 104 5.01 1.54 96 5.19 1.56

TABLE 18 Band 1, reason for referral

Neither Poor clinical outcome alone Side-effects alone Both

Conventional arm 0 52 35 31
Atypical arm 0 59 13 37

TABLE 17 Band 1, secondary outcomes

Variable Estimate SE 95% CI p

PANSS totala 2.32 1.48 –0.58 to 5.21 0.132
After multiple imputationa 2.38 1.73 –1.99 to 5.44
GAF totalb 0.07 1.35 –2.57 to 2.71 0.961
Depressiona 0.54 0.39 –0.22 to 1.29 0.163
Simpson–Augusa 0.17 0.39 –0.60 to 0.93 0.664
BARSa 0.01 0.26 –0.51 to 0.52 0.982
AIMSa –0.19 0.39 –0.95 to 0.58 0.631
Form15 EPS totala –0.16 0.68 –1.50 to 1.18 0.814
DAIb 1.34 1.03 –0.69 to 3.36 0.196
ANNSERSa 1.13 0.76 –0.35 to 2.62 0.135

a The positive parameter estimates (e.g. 2.32 for the PANSS total) mean that, on average, the symptom scores were better
(i.e. less) in the conventional arm than in the new atypical arm (this follows directly from the coding of the two arms: 0 for
conventionals and 1 for new atypicals). The two-sided 95% CIs all include 0 and mean that there are no statistically
significant differences between the two arms.

b A high score on this item means a better outcome (as in the quality of life scores). A negative parameter estimate would
imply that the conventional arm patients were doing better; a positive parameter estimate the opposite. There was, in
fact, no difference between the two arms.



between utility at each assessment period
suggesting that the use of linear interpolation to
impute missing observations for patients with
otherwise complete follow-up was valid. The linear
interpolation was only used if data were available
for the previous and following assessment period.
If these data were not available then the data were
treated as censored.

The analysis indicated that there was an
improvement in health status and utility between
baseline and assessment at week 12. This
improvement was maintained from week 12 to
week 52. Tables 71–77 in Appendix 6 present the
detailed results of the EQ-5D and utility values and
the detailed results of the EQ-5D by health domain
and study period, summarise these data by treatment
allocation group, and present the utility values by
assessment period for all patients, respectively.

Table 19 reports the utility values by treatment
group and assessment period. These indicate that

there was an improvement in utility in the first
12 weeks for all treatment allocations, which was
maintained to week 52. This is depicted
graphically in Figure 7.

Table 20 presents the QALY values, by treatment
allocation. The results indicate that there was a
trend towards higher QALYs for the group who
were allocated to initiation of treatment with
conventional rather than atypical antipsychotics.
This applies for the primary and sensitivity
analyses. In the primary analysis, although the
lower end of the 2.5th percentile of the
bootstrapped mean difference is negative, it is
close to zero, supporting the trend towards a
difference between the QALYs of patients in the
conventional and atypical antipsychotic groups.

Resource use and costs
Table 21 indicates that there was no evidence of a
statistically significant association between costs for
the 3 months before baseline and baseline utility
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TABLE 19 Band 1, utility and evaluation of own health, EuroQol by treatment group

Conventional Atypical

Baseline n = 118 n = 108
Utility Mean 0.67 0.61

SD 0.29 0.33
Range –0.16 to 1.00 –0.35 to 1.00

Evaluation of own health Mean 57.40 55.27
SD 26.83 25.33
Range 0.00 to 100.00 0.00 to 100.00

Week 12 n = 102 n = 85
Utility Mean 0.77 0.72

SD 0.22 0.25
Range 0.16 to 1.00 –0.18 to 1.00

Evaluation of own health Mean 62.66 62.43
SD 23.83 17.73
Range 0.00 to 100.00 0.00 to 100.00

Week 26 n = 95 n = 86
Utility Mean 0.82 0.75

SD 0.18 0.25
Range 0.11-1.00 –0.18 to 1.00

Evaluation of own health Mean 59.47 62.36
SD 22.72 19.68
Range 0.00 to 100.00 20.00 to 100.00

Week 52 n = 98 n = 84
Utility Mean 0.81 0.76

SD 0.19 0.24
Range 0.00 to 1.00 –0.03 to 1.00

Evaluation of own health Mean 64.77 61.80
SD 21.08 20.91
Range 0.00 to 100.00 0.00 to 100.00
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Study period

Week 52Week 26Week 12Baseline
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Result of randomisation

Band 1 conventional

Band 1 atypical

FIGURE 7 Band 1, mean utility scores by time of follow-up

TABLE 20 Band 1, QALYs

Analysis Treatment arm n Mean Mean difference SE 95% CI

Primary analysis
Bootstrapped QALYs Conventional 118 0.74 0.08 0.00 0.01 to 0.14a

Atypical 108 0.66

Sensitivity analysis
QALYs adjusted for covariance Conventional 118 0.73 0.04 0.03 –0.01 to 0.10

Atypical 108 0.68

QALYs including imputed values for Conventional 118 0.74 0.07 0.03 0.01 to 0.13
all missing data Atypical 108 0.67

QALYs, complete case analysis Conventional 87 0.79 0.05 0.03 –0.01 to 0.11
Atypical 70 0.74

QALYs including imputed values for Conventional 101 0.77 0.06 0.03 0.00 to 0.12
missing observations only Atypical 87 0.71

a 2.5th to 97.5th percentile of the bootstrapped estimates.

TABLE 21 Band 1, stepwise regression model, dependent variable total cost baseline to week 52

Unstandardised SE Standardised t p-Value 95% CI for B
coefficients coefficients

B Beta Lower Upper 
bound bound

(Constant) 21,988.54 8,965.84 2.45 0.00 1.54 2.76
PREBASEC 2.72 0.31 0.83 8.66 0.00 2,197.73 5,831.44
QALYs –25,406.99 11,595.35 –0.21 –2.19 0.00 2,962.54 11,331.88
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values or between costs and QALYs at assessment
periods 26 and 52. There was an association
between QALYs and costs for the first 12-week
period (p = 0.03). There was evidence of a
statistically significant association between costs at
each assessment period. Costs before baseline were
also associated with type of accommodation
(p < 0.01), employment status (p = 0.03) and living
situation (p < 0.01) at baseline. This correlation
was evident between costs and accommodation and
living situation, but not employment in subsequent
periods. Stepwise regression suggested that total
cost over the 52-week period of the trial was
dependent on the level of costs for 3 months
before the trial, so that higher costs before the trial
were associated with higher costs during the trial.
Costs were also dependent on the total QALYs, so
that improvements in health-related quality of life
were associated with lower costs during the trial.
Accommodation and living situation were not
statistically significant and so were eliminated from
the model in the stepwise process. These data
support the assumption of a link between costs and
QALYs. They also suggest that costs in the trial
follow-up period were influenced by the patients’
accommodation and employment status at
baseline.

Tables 22–24 summarise the employment status,
type of accommodation and use of the criminal
justice system. The majority of patients were
unemployed or economically inactive at baseline
and throughout follow-up in both allocation
groups. For both groups the majority of people
lived in their own homes rather than residential
accommodation or hospital facilities. Few people
reported using the criminal justice system and the
average use was low in both groups.

Table 25 summarises the costs by assessment
period and category of service use for each
treatment group, using a complete case analysis. A
detailed breakdown of service use and costs is
shown in Appendix 6, Tables 75–83. This only
includes patients where complete resource use and
cost data were available at each assessment point.
As indicated, complete data were available for a
high proportion of participants, particularly for
psychiatric and non-psychiatric hospital admissions.
The number of patients with recorded service use
was lower for community and primary care services.
In addition, Table 82 in Appendix 6 indicates that
the number of people using community-based
services and the intensity of use were low.

Table 26 summarises the costs of psychiatric
hospital care by source of unit cost data, non-

psychiatric hospital care, antipsychotic medication,
use of other medicines, and primary and
community care services. Table 26 reports the costs
for the full ITT sample of patients, including
imputed values for missing observations and
censored cases. Table 27 shows the mean costs and
differences in mean costs between the treatment
groups.

There was a trend for the mean costs for the
52 weeks of the trial to be lower for people
allocated to initiation of conventional
antipsychotic therapy rather than atypical
antipsychotic therapy. 

Cost-effectiveness analysis
Table 28 presents point estimates of the ICER
ratio. The results of the primary and sensitivity
analyses suggest that conventional antipsychotics
are associated with lower costs and higher QALYs
than atypical antipsychotics or a cost per QALY
gained of less than £5000.

The cost and effect data were bootstrapped to give
pairs of mean differences for cost and QALY. For
band 1, 20,000 bootstrap replicates were obtained.
The bootstrap data were also used to estimate the
probability that the intervention with a higher
QALY value was cost-effective, the net benefit at
different threshold values of cost per QALY and
cost acceptability curves.

Figure 8 presents the bootstrapped data in terms
of a cost-effectiveness plane for the incremental
costs and QALYs of conventional antipsychotics
(i.e. the costs and QALYs of conventional
antipsychotics minus those of atypical
antipsychotics). This shows each pair of cost and
effect differences from the bootstrap replicates,
and indicates that while the majority of net QALY
estimates for conventional antipsychotics were
higher than for atypical antipsychotics, the costs
were spread between cost-saving and cost-additive. 

Overall, the probability that conventional
antipsychotics would be cost-effective was 0.91 if
decision-makers were willing to pay up to £50,000
per QALY gained. That is, 91% of bootstrap
replicates indicated that conventional
antipsychotics were associated with a higher QALY
value than atypical antipsychotics and a cost per
QALY of less than £50,000. The analysis indicated
that the probability that conventional
antipsychotics were cost-effective was 0.65 at a
threshold value of £0 cost per QALY. That is, if
decision-makers were not prepared to pay any
additional cost for an improvement in QALYs, the
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TABLE 24 Band 1, average number of contacts with criminal justice system, by treatment group

Contacts with criminal justice system Conventional Atypical

n Mean SD n Mean SD

Number of police contacts 28 1 1 16 2 1
Number of probation contacts 24 1 2 16 <1 <1
Nights in cells 26 5 16 15 2 6
Number of psychiatric assessments 25 <1 1 16 1 1
Number of criminal court appearances 25 1 2 16 1 1
Number of civil court appearances 24 <1 <1 16 <1 1

TABLE 25 Band 1, cost of services, (£, 2001–2), complete case analysis

Study period Allocation Psychiatric Non- Anti- Other Community Total 
group hospital psychiatric psychotic medicines and cost

hospital medicines primary care 
services

Baseline–week 12 Conventional Mean 5,763 172 68 41 137 5,615
n 114 112 111 113 90 86
SD 8,011 1,675 114 70 239 8,115

Atypical Mean 5,594 185 178 33 223 5,077
n 107 97 104 102 84 75
SD 7,347 1,745 177 50 428 6,816

Week 13–26 Conventional Mean 4,205 73 58 43 200 4,974
n 109 108 105 114 86 9,119
SD 8,318 550 74 81 384 77

Atypical Mean 4,099 331 201 42 257 4,610
n 101 98 93 103 83 7,702
SD 7,493 2,591 226 62 710 72

Week 27–52 Conventional Mean 7,181 79 240 83 292 7,455
n 104 107 98 108 91 74
SD 16,273 485 443 151 500 16,732

Atypical Mean 7,096 733 390 86 427 8,082
n 99 93 91 101 79 69
SD 13,368 6,834 431 132 792 15,582

TABLE 26 Band 1, 12-month cost of services (£, 2001–2), including imputed values for missing data

Treatment group n Mean SD

Psychiatric hospital Conventional 118 17,170 28,518
Atypical 109 16,953 24,869

Non-psychiatric hospital Conventional 118 389 1,781
Atypical 109 1,280 7,485

Antipsychotic medicines Conventional 118 401 455
Atypical 109 763 661

Other medicines Conventional 118 172 284
Atypical 109 166 214

Community and primary care Conventional 118 715 860
Atypical 109 946 1,350



probability that conventional antipsychotics would
still be cost-effective was 65%. Figure 9 presents the
data in the form of a cost acceptability curve.

Revaluing the QALY values by ceiling thresholds
of acceptable cost per QALYs from £0 to £50,000
gives an estimated net benefit. Table 29 presents
these values and they are depicted graphically in
Figure 10. The estimated mean net benefit of
conventional antipsychotics is £5008.

Band 1 patient flow
Prior drug
Prior to randomisation into the band 1 arm of the
trial, 84 patients were receiving a depot drug.
Conventional drugs were prescribed to
186 patients and atypical drugs were prescribed to
43 patients. One patient was prescribed clozapine
immediately before randomisation. Twenty-eight
patients (12%) were receiving more than one

Health Technology Assessment 2006; Vol. 10: No. 17

49

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

TABLE 27 Band 1, net costs of services (£, 2001–2)

Analysis Treatment arm n Mean SD Estimated SE of 
difference difference

Primary analysis
Bootstrapped imputed net costs Conventional 118 18,849 2,637 –1,274 25

Atypical 109 20,123 2,318

Sensitivity analysis
Imputed net costs, reference Conventional 118 17,555 26,840 –2,562 3,608

cost unit cost data Atypical 109 20,118 25,348

Net costs, PSSRU unit cost data Conventional 118 21,817 31,590 –1222 3,956
Atypical 109 23,039 28,178

Net costs, CIPFA unit cost data Conventional 118 21,258 31,836 –1065 3994
Atypical 109 22,322 38,456

Net costs, complete case analysis Conventional 96 14,766 26,809 164 3,693
Atypical 87 14,601 22,713

TABLE 28 Band 1, cost per QALY gained by conventional antipsychotics (£, 2001–2)

Analysis Net cost Net QALY ICER

Primary analysis
Bootstrapped costs and QALYs –1,274 0.08 Conventional antipsychotics dominate

Sensitivity analysis
QALYs adjusted for covariance, costs estimated –1,274 0.04 Conventional antipsychotics dominate
using reference cost unit costs

QALYs including imputed values for all missing data –1,261 0.07 Conventional antipsychotics dominate

QALYs, complete case analysis –1,261 0.05 Conventional antipsychotics dominate

QALYs including imputed values for missing –1,261 0.06 Conventional antipsychotics dominate
observations only

QALYs adjusted for covariance, costs estimated –1,222 0.04 Conventional antipsychotics dominate
using PSSRU unit cost data

QALYs adjusted for covariance, costs estimated –1,065 0.04 Conventional antipsychotics dominate
using CIPFA unit cost data

QALYs adjusted for covariance, costs estimated 164 0.04 4,100
complete case analysis

QALYs, complete case analysis, costs estimated 164 0.05 3,280
complete case analysis



antipsychotic drug before randomisation into the
study.

Also see Figure 6 for band 1 patient flow details.

12-week follow-up period
Conventional arm
Twenty patients (17%) were not in the conventional
arm by the end of the 12-week follow-up period,
with the following reasons being given:

� ineffective: n = 7
� intolerable: n = 7
� ineffective and intolerable: n = 1
� other (including non-compliance): n = 3
� not yet started randomised arm: n = 2.

The seven patients who found conventionals
ineffective switched to olanzapine (two patients),

quetiapine, clozapine and no further antipsychotic
treatment (three patients). The seven patients who
found conventionals intolerable switched to
risperidone (three patients), amisulpride (two
patients), olanzapine and no further drug
treatment. The patient who found conventional
treatment both ineffective and intolerable was
switched to quetiapine.

Sixteen patients (14%) switched drug within the
treatment arm. Ineffectiveness was the reason
cited in four cases (sulpiride to flupenthixol dec.,
chlorpromazine to methotrimeprazine,
haloperidol to droperidol and sulpiride to
pipothiazine palm.). Intolerance was cited as the
reason for the switch in four cases (loxapine to
sulpiride and flupenthixol dec., chlorpromazine to
sulpiride, sulpiride to chlorpromazine and
loxapine to flupenthixol dec.). A further four

Results: band 1
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TABLE 29 Band 1, net benefit values for conventional antipsychotics antipsychotics (£, 2001–2)

Net benefit of conventional antipsychotics

Mean 5,008
SD 3,966
2.5th percentile –3,054
97.5th percentile 12,596
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patients switched drug within the conventional
arm citing other reasons including non-
compliance (sulpiride to zuclopenthixol dec.,
sulpiride to trifluoperazine, sulpiride to
flupenthixol dec. and trifluoperazine to
flupenthixol dec.). Two patients (2%) had not
started conventional treatment by the end of the
12-week follow-up period.

During the 12-week follow-up period, four
patients in the conventional arm withdrew from
the study but there were no deaths. Seventeen
patients (14%) in the conventional arm were
receiving more than one antipsychotic drug by the
end of the 12-week follow-up period. One-
hundred and two patients (86%) in the
conventional arm completed their 12-week follow-
up assessment and 98 patients (83%) were still in
the randomised arm and receiving a conventional
drug at the end of the 12-week follow-up period.

Atypical arm
Twenty patients (18%) were not in the atypical arm
by the end of the 12-week follow-up period, with
the following reasons being given:

� ineffective: n = 6
� intolerable: n = 5
� other (including non-compliance): n = 5
� not yet started atypical treatment: n = 4.

The six patients who found atypicals ineffective
switched to clozapine (two patients), pimozide,
trifluoperazine and fluphenazine dec., and one
patient came off antipsychotic treatment
altogether. The five patients who found atypical
treatment intolerable switched to conventional
drugs (trifluoperazine, pipothiazine palm.,
flupenthixol dec. and zuclopenthixol dec.). Of the
five patients who were switched citing other
reasons, two came off antipsychotics altogether,
one patient switched to flupenthixol dec. and
there were no available data on the other two
patients.

Twelve patients switched drug within the
treatment arm, four patients switching owing to
ineffectiveness (risperidone to amisulpride,
risperidone to quetiapine, amisulpride to
risperidone and quetiapine to olanzapine). A
further four patients switched drug within the arm
owing to intolerance (olanzapine to risperidone,
two patients, amisulpride to olanzapine and
quetiapine to amisulpride). One patient switched
drug owing to both ineffectiveness and
intolerance, switching from amisulpride to
olanzapine. The two patients who switched drug

citing other reasons switched from quetiapine to
olanzapine and from olanzapine to risperidone.
Four patients (4%) had not started treatment in
the atypical arm by the end of the 12-week follow-
up period.

During the 12-week follow-up period, six patients
in the atypical arm withdrew from the study but
there were no deaths. Eleven patients (10%) in the
atypical arm were receiving more than one
antipsychotic drug, but three patients (3%) were
not receiving any antipsychotic drug treatment by
the end of the 12-week follow-up period. Eighty-
six patients (79%) completed their 12-week follow-
up assessment and 89 patients (82%) were still in
the randomised arm and receiving an atypical
drug at the end of the 12-week follow-up period.

26-week follow-up period
Conventional arm
A further 16 patients (14%) were not in the
conventional arm by the end of the 26-week
follow-up period, with the following reasons being
given:

� ineffective: n = 6
� intolerable: n = 3
� other (including non-compliance): n = 7.

The six patients who found conventionals
ineffective switched to risperidone, clozapine,
olanzapine, quetiapine, amisulpride and no
antipsychotic treatment at all. The three patients
who found conventionals intolerable switched to
olanzapine, risperidone and quetiapine. Of the
further seven patients who switched citing other
reasons, one went on to clozapine and there were
no records available for the others. Five patients
(4%) switched drug within the treatment arm. Two
of these switched for reasons of ineffectiveness
(sulpiride to flupenthixol), one switched because
of intolerance (fluphenazine dec. to flupenthixol
dec.) and one switched citing other reasons
(haloperidol to trifluoperazine). One patient
restarted the randomised conventional treatment
during the 26-week follow-up period.

One patient in the conventional arm withdrew
from the study and there were three deaths in this
arm during this period. Eleven patients in the
conventional arm were receiving more than one
antipsychotic drug by the end of the 26-week
follow-up period. Ninety-five patients (80%)
completed their 26-week follow-up assessment and
83 patients (70%) were still in the randomised arm
and receiving a conventional drug at the end of
the 26-week follow-up period.

Results: band 1
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Atypical arm
A further 11 patients (10%) were not in the
atypical arm by the end of the 26-week follow-up
period, with the following reasons being given:

� ineffective: n = 3
� intolerable: n = 1
� ineffective and intolerable: n = 2
� other (including non-compliance): n = 5.

The three patients who found atypicals ineffective
switched to trifluoperazine, chlorpromazine and
haloperidol dec., and one patient came off
antipsychotic treatment altogether. The patient
who found atypical treatment intolerable switched
to flupenthixol dec. and the two patients who
found atypicals both ineffective and intolerable
switched to clozapine. Of the five patients who
were switched citing other reasons, two went on to
sulpiride and fluphenazine dec. and there were no
records available for the other three patients. Two
patients switched drug within the treatment arm
during this period because of ineffectiveness.
These two patients switched from risperidone to
olanzapine and from quetiapine to amisulpride.

There were no withdrawals from the study, but
there was one death in the atypical arm during
this period. Thirteen patients in the atypical arm
were receiving more than one antipsychotic drug
and one patient was not receiving any
antipsychotic drug treatment by the end of the 26-
week follow-up period. Eighty-eight patients (81%)
in this arm completed their 26-week follow-up
assessment and 78 patients (72%) were still in the
randomised arm and receiving an atypical drug at
the end of the 26-week follow-up period.

52-week follow-up period
Conventional arm
A further 22 patients (19%) were not in the
conventional arm by the end of the 52-week
follow-up period, with the following reasons being
given:

� ineffective: n = 6
� intolerable: n = 7
� other (including non-compliance): n = 9.

The six patients who found conventionals
ineffective switched to clozapine (two patients),
olanzapine (two patients) and amisulpride (two
patients). The seven who found conventionals
intolerable switched to risperidone (two patients),
olanzapine (three patients) and quetiapine (two
patients). Of the further nine patients who
switched citing other reasons, three went on to

olanzapine and there were no records available for
the others.

Four patients (3%) switched drug within the
treatment arm during this period. Two switched
for reasons of ineffectiveness (both sulpiride to
zuclopenthixol dec.), one switched because of both
ineffectiveness and intolerance (sulpiride to
haloperidol) and one switched citing other reasons
(sulpiride to trifluoperazine and fluphenazine
dec.). Three patients were back in the
conventional arm by the end of the 52-week
follow-up period.

During this follow-up period, five patients in the
conventional arm withdrew from the study, four
patients were deemed to be lost to follow-up and
there were no deaths. Ten patients in this arm
were receiving more than one antipsychotic drug
by the end of the study. Ninety-eight patients
(83%) in the conventional arm completed their
52-week follow-up assessment and 64 patients
(54%) were still in the randomised arm and
receiving a conventional drug by the end of the
study.

Atypical arm
A further eight patients (7%) were not in the
atypical arm by the end of the 52-week follow-up
period, with the following reasons being given:

� ineffective: n = 3
� intolerable: n = 1
� ineffective and intolerable: n = 1
� other (including non-compliance): n = 3.

The three who found atypicals ineffective switched
to clozapine, flupenthixol dec. and pipothiazine
palm. The one patient who found atypical
treatment intolerable switched to trifluoperazine
and the one patient who found atypicals both
ineffective and intolerable switched to
chlorpromazine. Of the other three patients, two
died and one withdrew, with no record of
subsequent drug treatment.

Five patients switched drug within the treatment
arm during this period. One each switched from
olanzapine to quetiapine and from olanzapine to
risperidone because of ineffectiveness and the
other three switched from risperidone to
olanzapine, from amisulpride to risperidone and
from olanzapine to risperidone.

During the 52-week follow-up period, six patients
in the atypical arm withdrew from the study, seven
patients were deemed to be lost to follow-up and
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there were two deaths. Ten patients in the atypical
arm were receiving more than one antipsychotic
drug by the end of the 52-week follow-up period.
Eighty-seven patients (80%) in the atypical arm
completed their 52-week follow-up assessment and
seventy-one patients (65%) were still in the
randomised arm and receiving an atypical drug by
the end of the study.

Comparison of the two treatment arms
There was a non-significant trend for patients to
still be in the atypical arm versus the conventional
arm at 1 year (n = 71, 65% versus n = 64, 54%),
taking all patients who entered the study.

End of study drug and dose
Twenty-eight of the 58 patients randomised to
sulpiride (48%) were still on the drug at the end of
the study, although three of these were also
receiving another antipsychotic in addition to
sulpiride (Table 30).

Thirty-seven of the 50 patients (74%) randomised
to receive olanzapine were still on the drug at the
end of the study (Table 31).

The doses of drug used at the end of the study are
shown in Tables 32 and 33.

Results: band 1
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TABLE 30 Band 1 conventional arm, end of study drug

Antipsychotic drug Number of patients

Chlorpromazine 5
Flupenthixol 4
Flupenthixol dec. 7
Fluphenazine dec. 2
Haloperidol 2
Methotrimeprazine 1
Pipothiazine palm. 1
Sulpiride 32
Trifluoperazine 12
Zuclopenthixol 3
Zuclopenthixol dec. 8
Amisulpride 5
Olanzapine 20
Quetiapine 4
Risperidone 4
Clozapine 8

TABLE 31 Band 1 atypical arm, end of study drug

Antipsychotic drug Number of patients

Amisulpride 10
Olanzapine 37
Quetiapine 11
Risperidone 13
Clozapine 4
Chlorpromazine 5
Droperidol 1
Flupenthixol dec. 8
Fluphenazine dec. 3
Haloperidol 1
Haloperidol dec. 1
Pimozide 1
Pipothiazine palm. 4
Sulpiride 1
Thioridazine 1
Trifluoperazine 3
Zuclopenthixol dec 1

TABLE 32 Band 1 conventional arm, end of study drug dose

Antipsychotic drug Mean dose Range 
(mg) (mg)

Chlorpromazine 250 200–300
Flupenthixol 4 2–6
Flupenthixol dec. 142 2/52 40 4/52–250 1/52
Fluphenazine dec. 50 2/52 –
Haloperidol 22.5 20–25
Methotrimeprazine 250 –
Pipothiazine palm. 50 2/52 –
Sulpiride 813 200–2400
Trifluoperazine 15 6–30
Zuclopenthixol 37 20–50
Zuclopenthixol dec. 358 2/52 150 2/52–750 2/52

TABLE 33 Band 1 atypical arm, end of study drug dose

Antipsychotic drug Mean dose Range 
(mg) (mg)

Amisulpride 610 200–1200
Olanzapine 15 5–30
Quetiapine 450 200–750
Risperidone 5 2–10



Recruitment and patient flow
In total, 168 patients were referred into the band
2 arm of the trial. Of these, 32 were not
randomised (Figure 11) for the following reasons:

� ineligible: n = 7 (4%)
� refused consent: n = 25 (15%).

A total of 60 clinicians had patients who were
successfully randomised into the band 2 arm of
the trial. The final numbers of patients in the
study per treatment centre are set out in Table 34.

There were no protocol violations in the band 2
arm of the trial.

Figure 11 shows the flow of band 2 patients
through the trial.

Baseline characteristics of band 2
patients
Baseline demographic characteristics of the band
2 sample are set out in Table 35. The mean age of
the band 2 sample was 37.6 years and the majority
(68.4%) were male. Almost 30 per cent of the
sample described themselves as non-white in
terms of their ethnic origin. Schizophrenia was the
diagnosis of the majority (86.7%) of band 2
participants and almost 56% of the sample were
inpatients at baseline. Most band 2 patients
(77.2%) were not defined as current drug users or
current alcohol users (57.4%). 

A glance at these figures reveals that the mean age
of the band 2 sample was lower than that of the
band 1 sample. The majority of band 2 patients
were inpatients, whereas in band 1, the majority of
patients were outpatients.

Drug treatment allocation
Of the 136 patients, 67 (49%) were randomly
assigned to receive clozapine and 69 (51%)
randomly assigned to receive an atypical
antipsychotic drug (see Figure 11 and Table 36).

The two randomised groups were comparable at
baseline (see Table 35).

Follow-up rates
The final band 2 follow-up assessment rate was
87% at 1 year, higher than the projected rate of
85% (see Appendix 3 for full details of follow-up
rates). Follow-up rates for band 2 at each period
can also be seen in Figure 11.

As a result of the aim of conducting 1-year 
follow-up assessments with as many patients as
possible, a number of patients’ 52-week follow-up
visits were done outside of the projected
assessment dates, although approximately 80% of
assessments were carried out within the projected
timescale. 

Attrition rates
There was one death in the band 2 arm of the
trial, of a patient randomised to receive a new
atypical antipsychotic. The cause of death was
cardiac failure. Full details of deaths during the
study can be seen in Appendix 3. A further six
patients (4%) were categorised as ‘lost to follow-up’
at 1 year (see Appendix 3 for these cases split by
treatment centre). Ten patients (7%) withdrew
from the study. Reasons given for withdrawing
from the trial are given in Appendix 3. Including
the numbers of deaths, withdrawals and lost to
follow-ups, there was a total dropout rate of
17 patients (12.5%).
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Chapter 6

Results: band 2

TABLE 34 Band 2, randomised by treatment centre

Trial centre Number of patients randomised

Manchester 37
Nottingham 46
Institute of Psychiatry 22
Imperial College (includes Cambridge site) 31
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Randomised
n = 136

Clozapine arm
n = 67

SGA arm
n = 69

Died
n = 0

Switched from SGA
n = 20

12-week follow-up

26-week follow-up

52-week follow-up

Died
n = 0

Withdrawn
n = 0

Switched from clozapine
n = 20

Withdrawn
n = 2

12-week follow-up
n = 59

12-week follow-up
n = 61

Died
n = 0

Died
n = 1

Switched from clozapine
n = 9

Switched from SGA
n = 4

Switched back to SGA
n = 1

Withdrawn
n = 9

Switched back to clozapine
n = 3

Withdrawn
n = 1

Died
n = 0

Switched from clozapine
n = 5

Switched from SGA
n = 8

Withdrawn
n = 4

Switched back to SGA
n = 1
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52-week follow-up
n = 60

52-week follow-up
n = 58

26-week follow-up
n = 59

26-week follow-up
n = 59

FIGURE 11 Band 2 participant flow



Details of unmasking
There were four cases of unmasking, where the
assessor became aware of the class of drug the
patient was currently receiving. One of these
instances was a patient in the clozapine arm and,
the other instances were of patients in the atypical

arm. In two of these four cases, the patient had in
fact already switched medication and,
consequently, the assessor became aware of their
current drug treatment and not that to which they
had originally been randomised. See Appendix 3
for further details.
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TABLE 35 Band 2, baseline demographic characteristics

Clozapine arm (n = 67) Atypical arm (n = 69)

Age (years)
Mean (SD) 37.2 (12.2) 37.9 (10.3)
Median (range) 36.2 (18–63) 36.9 (20–65)

Length of illness (years)
Mean (SD) 13.0 (10.5) 13.6 (10.2)
Median (range) 11.2 (0–39) 10.9 (0–46)

Number of previous admissions
Mean (SD) 4.2 (5.0) 5.6 (5.0)
Median (range) 3.0 (0–30 5.0 (0–33)

Gender
Men, n (%) 49 (73) 44 (64)
Women, n (%) 18 (27) 25 (36)

Ethnicity
White, n (%) 45 (67) 53 (77)
Black Caribbean 9 5
Black African 2 4
Black other 3 3
Indian 3 1
Pakistani 0 0
Bangladeshi 1 1
Chinese 0 0
Other Asian 2 0
Other 2 2

Diagnosis
Schizophrenia, n (%) 60 (90) 58 (84)
Schizophreniform 1 1
Schizoaffective disorder 5 9
Delusional disorder 1 1

Patient status at baseline
Inpatient, n (%) 41 (61) 35 (51)
Daypatient, n (%) 2 (3) 2 (3)
Outpatient, n (%) 24 (36) 32 (46)

First episode?
Yes, n (%) 8 (12) 4 (6)

Current drug misuse
None, n (%) 49 (73) 56 (81)

Current alcohol misuse
None, n (%) 40 (60) 38 (55)

TABLE 36 Band 2, antipsychotic drug received

Clozapine arm n = 67 Atypical arm n = 69

Clozapine 67 Amisulpride 10
Olanzapine 31
Quetiapine 21
Risperidone 7



Patient satisfaction data
A qualitative rating of patient satisfaction was
carried out at both the 12- and 52-week follow-up
assessments using a scale devised for the study
(see Appendix 1). This questionnaire included
Likert-type ratings in the areas of satisfaction with
new antipsychotic drug treatment, mental health
and side-effects since taking the new medication,
and whether the patient would recommend their
new antipsychotic drug to another person with
similar mental health problems.

The patient satisfaction questionnaire was
completed by 79% of patients in both treatment
arms at both the 12-week and the 52-week follow-
up assessments.

The findings were analysed using the non-
parametric Mann–Whitney U-test and the results
are set out in Table 37.

A higher score on the satisfaction scale indicates
greater satisfaction and a lower score on the
mental health scale indicates a rating of better
mental health. A higher score on the side-effects
scale indicates worse side-effects, and a lower score
on the recommend scale indicates greater
agreement that the patient would recommend
their new treatment.

The only significant difference found between the
two treatment arms in band 2, using the patient
satisfaction questionnaire, was that a greater
improvement in mental health at 12 weeks was
reported by patients who had been randomised to
receive clozapine compared with those
randomised to receive a new atypical drug.

Quantitative results
Band 2 power
The band 2 arm of the trial recruited 136 patients.

Primary and secondary outcome
measurements
Primary outcome
Results on the QLS are summarised in Table 38.

The parameter estimates given in Table 39 are for
the effect of treatment arm (randomisation)
common to all three outcome times (12, 26 and
52 weeks). Two results are presented (both
assuming unstructured correlations for the
repeated measures): (a) an available data analysis,
(b) the mean for five multiple imputation runs to
allow for missing data.

The negative parameter estimates (–3.63 and
–4.47 using the two different methods of analysis)
mean that, on average, the quality of life scores
were about 4 points better in the clozapine arm
than in the new atypical arm (this follows directly
from the coding of the two arms: 0 for clozapine
and 1 for new atypicals). The two methods of
analysis give essentially the same results. The fact
that the two-sided 95% confidence intervals both
just include 0 means that there is no statistically
significant difference between the two arms, but
the evidence is in favour of the clozapine arm.

Secondary outcomes
Secondary outcomes are summarised in
Tables 40–43.

Table 44 shows the results for the entire case analysis,
with the exception of the PANSS total score.

Results: band 2
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TABLE 37 Band 2, median patient satisfaction scores

Clozapine arm (n = 67) Atypical arm (n = 69)

n Median n Median p

12 weeks
Satisfaction 53 4.0 54 3.0 0.176
Mental health 53 2.0 54 3.0 0.048
Side-effects 52 2.5 55 2.5 0.566
Recommend 53 2.5 55 3.0 0.233

52 weeks
Satisfaction 54 4.0 55 4.0 0.668
Mental health 52 2.0 55 2.0 0.233
Side-effects 52 2.0 53 2.0 0.984
Recommend 53 2.0 54 2.0 0.794



In terms of all side-effect ratings, there were non-
significant trends for patients in the clozapine
group to be doing better.

Supplementary analyses
Clinically significant improvement in QLS/PANSS
Supplementary analyses were carried out to
examine further the change in both QLS and
PANSS scores, considered to represent clinically
significant improvement. An increase of 8 or more
units on the QLS and a decrease of 15 or more
units on the PANSS represented a 20% change
from mean baseline in the current trial (taking
both treatment bands into account). 

No statistically significant relationships were found
between treatment arm (clozapine versus atypical
drug) and either a 20% improvement in QLS

scores (p = 0.397) or PANSS scores (p = 0.987) in
band 2.

Economic results
Health status, utility values and 
QALYs
Table 70 in Appendix 6 indicates that there was a
statistically significant association between utility
values and other measures of health outcomes
(QLS, PANSS, GAF), so that a low level of utility
reflected a low level of health status or symptoms
reported by the other outcome measures. There
was also a statistically significant association
between utility at each assessment period,
suggesting that the use of linear interpolation to
impute missing observations for patients with
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TABLE 38 Band 2, QLS170

Conventionals New atypicals

Variable n Mean SD n Mean SD

QLS total
Baseline 67 41.03 19.91 69 34.67 17.08
12 weeks 57 46.40 18.91 61 40.85 17.74
26 weeks 58 50.81 19.78 59 41.47 18.62
52 weeks 59 53.32 19.19 56 44.95 18.66

QLS interpersonal relations subscale
Baseline 67 16.82 10.45 69 13.80 8.74
12 weeks 57 18.84 9.38 61 15.21 8.57
26 weeks 58 19.60 8.91 59 14.58 7.85
52 weeks 59 20.37 8.79 56 16.00 8.42

QLS occupational role functioning subscale
Baseline 67 2.57 4.93 69 2.42 4.16
12 weeks 57 3.23 5.16 61 3.52 4.55
26 weeks 58 4.12 5.57 59 3.46 5.20
52 weeks 59 5.14 6.15 56 3.79 5.20

QLS other residual symptoms subscale
Baseline 67 21.64 8.38 69 18.45 7.68
12 weeks 57 24.33 8.16 61 22.11 7.44
26 weeks 58 27.09 8.71 59 23.44 7.93
52 weeks 59 27.81 7.98 56 25.16 8.16

TABLE 39 Band 2, primary outcome: total quality of life scores

Data Estimate SE 95% CI

(a) –3.63 2.08 –7.71 to 0.46 (p = 0.082)
(b) –4.47 2.39 –9.16 to 0.23

(a) Available data analysis; (b) mean of five multiple imputations runs.
NB. Covariates were allowed for as described previously (i.e. baseline quality of life and location).
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TABLE 40 Band 2, PANSS175

Clozapine New atypicals

Variable n Mean SD n Mean SD

PANSS total
Baseline 67 80.07 17.72 69 84.09 22.65
12 weeks 57 68.67 14.80 61 75.61 19.47
26 weeks 59 66.69 17.67 59 70.83 18.52
52 weeks 59 63.47 17.72 57 68.00 18.81

PANSS positive subscale
Baseline 67 20.21 6.35 69 19.09 7.30
12 weeks 57 15.42 4.96 61 17.28 5.95
26 weeks 59 15.51 5.61 59 15.29 5.56
52 weeks 59 14.51 5.72 59 15.10 6.12

PANSS negative subscale
Baseline 67 21.19 7.17 67 23.52 8.40
12 weeks 57 18.18 5.82 61 20.16 7.51
26 weeks 59 17.58 5.72 59 19.83 6.18
52 weeks 59 16.81 5.61 59 19.27 6.91

PANSS general subscale
Baseline 67 38.67 8.70 67 41.48 11.42
12 weeks 57 35.07 7.47 61 38.16 10.02
26 weeks 59 33.61 9.13 59 35.71 9.94
52 weeks 59 32.15 8.85 57 34.00 9.81

TABLE 41 Band 2, side-effects scales

Clozapine New atypicals

Variable n Mean SD n Mean SD

Simpson–Angus Scale178

Baseline 63 5.06 5.66 64 5.44 5.48
12 weeks 57 3.37 4.39 57 3.16 3.59
26 weeks 56 3.68 4.18 56 3.46 3.17
52 weeks 56 2.84 3.72 54 3.33 3.30

BARS179

Baseline 65 2.20 2.78 66 3.42 3.62
12 weeks 57 1.72 2.57 58 2.45 3.03
26 weeks 58 1.57 2.26 56 2.59 2.87
52 weeks 57 1.32 2.16 55 2.22 3.15

AIMS168

Baseline 65 2.77 5.21 66 2.05 3.79
12 weeks 57 1.49 3.02 58 2.34 3.93
26 weeks 58 1.76 3.33 56 1.91 3.45
52 weeks 57 1.88 3.59 55 2.02 3.11

Form 15 (total EPS side-effects score)
Baseline 63 10.19 10.48 64 10.97 8.49
12 weeks 57 6.58 8.28 57 7.96 7.81
26 weeks 56 7.07 7.92 56 7.96 6.69
52 weeks 56 6.09 7.32 54 7.65 6.16

ANNSERS169

Baseline 66 15.15 8.80 67 15.53 9.97
12 weeks 57 13.31 8.46 59 13.58 8.68
26 weeks 58 10.67 7.04 58 12.63 9.48
52 weeks 58 10.34 8.13 56 11.60 7.45



otherwise complete follow-up was valid. The linear
interpolation was only used if data were available
for the previous and following assessment period.
If these data were not available then the data were
treated as censored.

The analysis indicated that there was an
improvement in health status and utility between
baseline and assessment at week 12. This
improvement was maintained from week 12 to
week 52. Appendix 6 presents the detailed results
of the EQ-5D and utility values. Tables 72, 73 and

76 in Appendix 6 present the detailed results of
the EQ-5D by health domain and study period,
summarise these data by treatment allocation
group, and present the utility values by assessment
period for all patients, respectively.

Table 45 reports the utility values by treatment
group and assessment period. These indicate that
there was an improvement in utility in the first 
12 weeks for all treatment allocations, which was
maintained to week 52. This is depicted
graphically in Figure 12.
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TABLE 42 Band 2, GAF1

Clozapine New atypicals

Variable n Mean SD n Mean SD

GAF total
Baseline 65 37.25 14.06 69 35.39 13.36
12 weeks 57 44.14 12.43 61 40.90 11.96
26 weeks 59 45.53 11.18 59 43.95 12.58
52 weeks 59 49.17 12.22 59 48.05 13.69

GAF symptoms
Baseline 59 35.08 13.23 62 36.90 13.97
12 weeks 54 44.63 12.14 58 41.95 12.32
26 weeks 59 44.97 12.63 59 44.68 13.60
52 weeks 59 48.34 13.25 59 48.95 13.09

GAF disability
Baseline 59 37.73 13.19 62 36.32 12.75
12 weeks 54 45.41 11.21 58 41.59 11.45
26 weeks 59 46.51 11.69 59 44.58 11.70
52 weeks 59 49.46 13.11 59 47.88 13.20

TABLE 43 Band 2, remaining outcome measures

Clozapine New atypicals

Variable n Mean SD n Mean SD

Calgary Depression Scale167

Baseline 67 6.24 4.77 67 8.04 5.88
12 weeks 59 4.56 4.56 60 5.65 3.90
26 weeks 59 3.97 3.93 59 5.54 4.18
52 weeks 56 3.77 3.81 57 4.61 4.39

DAI176

Baseline 66 5.59 11.78 65 6.98 10.71
12 weeks 57 10.75 10.93 59 9.78 11.57
26 weeks 57 12.23 11.32 58 10.24 9.56
52 weeks 57 12.32 11.46 56 11.80 10.79

Compliance Scale177

Baseline 66 5.03 1.45 66 5.02 1.32
Week 12 66 5.09 1.45 68 4.96 1.48
Week 26 64 5.24 1.44 67 4.91 1.30
Week 52 62 5.29 1.46 64 5.16 1.34



Table 46 presents the QALY values for each band,
by treatment allocation. The results indicate that
there was a trend towards higher QALYs for the
group who were allocated to initiation of
treatment with clozapine rather than atypical
antipsychotics. This applies for the primary and
sensitivity analyses. In the primary analysis the
2.5th and 97.5th percentiles of the bootstrapped

estimates indicate that clozapine was associated
with higher QALYs than atypical antipsychotics.

Resource use and costs
Table 47 indicates that there was no evidence of a
statistically significant association between costs
before baseline and baseline utility values or
between costs and QALYs at assessment periods 26

Results: band 2
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TABLE 44 Band 2, secondary outcomes

Variable Estimate SE 95% CI p

PANSS totala 4.93 1.98 1.05 to 8.82 0.013
After multiple imputationa 5.62 2.19 1.33 to 9.92
GAF totalb –1.68 1.44 –4.50 to 1.13 0.242
Depressiona 0.48 0.37 –0.40 to 1.36 0.284
Simpson–Angusa 0.10 0.38 –0.64 to 0.85 0.785
BARSa 0.55 0.35 –0.13 to 1.22 0.116
AIMSa 0.63 0.46 –0.28 to 1.53 0.176
Form 15 EPS totala 1.45 0.90 –0.30 to 3.21 0.105
DAIa –1.43 1.51 –4.38 to 1.52 0.343
ANNSERSa 0.63 0.98 –1.28 to 2.54 0.520

a The positive parameter estimates for the PANSS total (4.93 and 5.62) mean that, on average, the symptom scores were
about 5.5 points better (i.e. less) in the clozapine arm than in the new atypical arm (this follows directly from the coding of
the two arms: 0 for clozapine and 1 for new atypicals). The two-sided 95% CIs do not include 0 and therefore the
difference is statistically significant, using a 5% level of significance. There were no other statistically significant differences.

b A high score on this item means a better outcome (as in the quality of life scores). A negative parameter estimate implies
that the conventional arm patients were doing better, but the difference failed to reach statistical significance. 
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TABLE 45 Band 2, utility and evaluation of own health, EuroQol by treatment group

Clozapine Atypical

Baseline n = 67 n = 69
Utility Mean 0.65 0.57

SD 0.26 0.38
Range –0.17 to 1.00 –0.24 to 1.00

Evaluation of own health Mean 59.95 56.16
SD 26.25 25.52
Range 0.00 to 100.00 0.00 to 100.00

Week 12 n = 59 n = 61
Utility Mean 0.80 0.67

SD 0.15 0.25
Range 0.41 to 1.00 –0.04 to 1.00

Evaluation of own health Mean 64.76 59.75
SD 22.81 24.69
Range 3.00 to 100.00 0.00 to 100.00

Week 26 n = 59 n = 59
Utility Mean 0.79 0.74

SD 0.19 0.25
Range 0.27 to 1.00 –0.33 to 1.00

Evaluation of own health Mean 64.28 60.47
SD 21.80 19.58
Range 6.00 to 100.00 10.00 to 100.00

Week 52 n = 59 n = 59
Utility Mean 0.80 0.75

SD 0.19 0.21
Range 0.19 to 1.00 0.02 to 1.00

Evaluation of own health Mean 69.26 65.34
SD 18.01 19.72
Range 0.00 to 100.00 20.00 to 100.00

TABLE 46 Band 2, QALYs

Analysis Treatment n Mean Mean SE 95% CI
arm difference

Primary analysis
Bootstrapped estimates of QALYs Clozapine 67 0.74 0.07 0 –0.00 to 0.14a

Atypical 69 0.68

Sensitivity analysis
QALYs adjusted for covariance Clozapine 67 0.73 0.04 0.03 –0.023 to 0.11

Atypical 69 0.69

QALYs including imputed values for Clozapine 67 0.74 0.07 0.04 –0.01 to 0.14
all missing data Atypical 69 0.68

QALYs, complete case analysis Clozapine 50 0.77 0.06 0.03 –0.01 to 0.13
Atypical 51 0.71

QALYs including imputed values Clozapine 59 0.77 0. 08 0.03 0.01 to 0.15
for missing observations only Atypical 60 0.70

a 2.5th and 97.5th percentiles of the bootstrapped estimates.



and 52 weeks. There was an association between
QALYs and costs for the first 12-week period
(p = 0.03). There was evidence of a statistically
significant association between costs at each
assessment period. Costs before baseline were also
associated with type of accommodation (p < 0.01),
employment status (p = 0.03) and living situation
(p < 0.0.1) at baseline. This correlation was
evident between costs and accommodation and
living situation, but not employment, in
subsequent periods. Stepwise regression suggests
that total cost over the 52-week period of the trial
was dependent on the level of costs for 3 months
before the trial, so that higher costs before the
trial were associated with higher costs during the
trial and total QALYs, and that improvements in
health-related quality of life were associated with
lower costs during the trial. Accommodation and
living situation were eliminated from the model in
the stepwise process. These data support the
assumption of a link between costs and QALYs.
They also suggest that costs in the trial follow-up
period were influenced by the patient’s
accommodation and employment status at
baseline.

Tables 48–50 summarise the employment status,
type of accommodation and use of the criminal
justice system. The majority of patients were
unemployed or economically inactive at baseline
and throughout follow-up in both allocation
groups. For both groups the majority of people
lived in their own homes rather than residential
accommodation or hospital facilities. Few people
reported using the criminal justice system and the
average use was low in both groups.

Table 51 summarises the costs by assessment
period and category of service use for each
treatment group, using a complete case analysis. A
detailed breakdown of service use and costs is
shown in Appendix 6, Tables 87–95. This only
includes patients where complete resource-use and
cost data were available at each assessment point.
As indicated, complete data were available for a

high proportion of participants, particularly for
psychiatric and non-psychiatric hospital
admissions. The number of patients with recorded
service use was lower for community and primary
care services. In addition, Table 94 in Appendix 6
indicates that the number of people using
community-based services and the intensity of
such use were low.

Table 52 summarises the costs of psychiatric
hospital care by source of unit cost data, non-
psychiatric hospital care, antipsychotic medication,
use of other medicines, and primary and
community care services. Table 52 reports the costs
for the full ITT sample of patients, including
imputed values for missing observations and
censored cases.

Table 53 shows the mean costs and differences in
mean costs between the treatment groups. There
was a trend for the mean costs for the 52 weeks of
the trial to be higher for people allocated to
initiation of clozapine therapy rather than atypical
antipsychotic therapy. Again, these differences
were not statistically significant.

Cost-effectiveness analysis
Table 54 presents point estimates of the ICER. The
results of the primary and sensitivity analyses
suggest that the cost per QALY gained by
clozapine is high, at £80,000 for the primary
analysis, and between £56,000 and £135,000 in
the sensitivity analysis.

The cost and effect data were bootstrapped to give
pairs of mean differences for cost and QALY. For
band 2, 20,000 bootstrap replicates were obtained.
The bootstrap data were also used to estimate the
probability that the intervention with a higher
QALY value was cost-effective, the net benefit at
different threshold values of cost per QALY and
cost acceptability curves.

Figure 13 presents the bootstrapped data in terms
of a cost-effectiveness plane of the incremental
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TABLE 47 Band 2, stepwise regression model, dependent variable total cost baseline to week 52

Unstandardised SE Standardised t p-Value 95% CI for B
coefficients coefficients

B Beta Lower Upper 
bound bound

(Constant) 21,988.54 8,965.84 2.45 0.02 3,930.40 40,046.67
PREBASEC 2.72 0.31 0.83 8.66 0.00 2.09 3.35
QALYs –25,406.99 11,595.35 –0.21 –2.19 0.03 –48,761.22 –2,052.76



Health Technology Assessment 2006; Vol. 10: No. 17

65

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

T
A

B
L
E

 4
8

Ba
nd

 2
, e

m
pl

oy
m

en
t 

st
at

us
, b

y 
tr

ea
tm

en
t 

gr
ou

p

C
ur

re
nt

 e
co

no
m

ic
 s

ta
tu

s
B

as
el

in
e

W
ee

k 
12

W
ee

k 
26

W
ee

k 
52

C
lo

za
pi

ne
A

ty
pi

ca
l

C
lo

za
pi

ne
A

ty
pi

ca
l

C
lo

za
pi

ne
A

ty
pi

ca
l

C
lo

za
pi

ne
A

ty
pi

ca
l

Em
pl

oy
ee

, >
30

ho
ur

s 
pe

r 
w

ee
k

n
N

R
N

R
1.

00
0.

00
2.

00
0.

00
2

1
%

N
R

N
R

1.
00

0.
00

3.
00

0.
00

3
1

Em
pl

oy
ee

 <
30

 h
ou

rs
 p

er
 w

ee
k

n
2

0
2.

00
0.

00
1.

00
3.

00
2

0
%

3
0

3.
00

0.
00

2.
00

4.
00

3
0

Se
lf-

em
pl

oy
ed

n
N

R
N

R
1.

00
1.

00
1.

00
0.

00
1

1
%

N
R

N
R

2.
00

1.
00

2.
00

0.
00

2
1

G
ov

er
nm

en
t-

su
pp

or
te

d 
tr

ai
ni

ng
n

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

%
N

R
N

R
N

R
N

R
N

R
N

R
N

R
N

R

Em
pl

oy
ee

 o
n 

sic
k 

le
av

e
n

1
0

1.
00

0.
00

N
R

N
R

N
R

N
R

%
2

0
2.

00
0.

00
N

R
N

R
N

R
N

R

U
ne

m
pl

oy
ed

n
0

1
7.

00
9.

00
7.

00
4.

00
6

6
%

0
1

10
.0

0
13

.0
0

10
.0

0
6.

00
9

9

Ec
on

om
ic

al
ly

 in
ac

tiv
e

n
8

11
44

.0
0

51
.0

0
47

.0
0

51
.0

0
44

48
%

12
16

66
.0

0
74

.0
0

70
.0

0
74

.0
0

66
70

O
th

er
n

47
53

3.
00

0.
00

1.
00

1.
00

4
1

%
70

77
5.

00
0.

00
2.

00
1.

00
6

1

M
iss

in
g

n
9

3
8.

00
8.

00
8.

00
10

.0
0

8
12

%
13

4
12

.0
0

12
.0

0
12

.0
0

15
.0

0
12

17

To
ta

l
n

0
1

67
.0

0
69

.0
0

67
.0

0
69

.0
0

67
69

%
0

1
10

0.
00

10
0.

00
10

0.
00

10
0.

00
10

0
10

0



Results: band 2

66 T
A

B
L
E

 4
9

Ba
nd

 2
, t

yp
e 

of
 a

cc
om

m
od

at
io

n 
at

 a
ss

es
sm

en
t, 

by
 t

re
at

m
en

t 
gr

ou
p

C
ur

re
nt

 a
cc

om
m

od
at

io
n

B
as

el
in

e
W

ee
k 

12
W

ee
k 

26
W

ee
k 

52

C
lo

za
pi

ne
A

ty
pi

ca
l

C
lo

za
pi

ne
A

ty
pi

ca
l

C
lo

za
pi

ne
A

ty
pi

ca
l

C
lo

za
pi

ne
A

ty
pi

ca
l

O
w

ne
r-

oc
cu

pi
ed

 fl
at

 o
r 

ho
us

e
5

2
11

6
10

9
9

9
7.

50
2.

90
16

.4
0

8.
70

14
.9

0
13

.0
0

13
.4

0
13

.0
0

O
th

er
n

0
1

0
2

1
3

3
1

%
0.

00
1.

40
0.

00
2.

90
1.

50
4.

30
4.

50
1.

40

Pr
iv

at
el

y 
re

nt
ed

 fl
at

 o
r 

ho
us

e
n

1
0

1
1

1
2

1
1

%
1.

50
0.

00
1.

50
1.

40
1.

50
2.

90
1.

50
1.

40

Re
nt

ed
 fr

om
 lo

ca
l a

ut
ho

rit
y,

 e
tc

.
n

8
14

14
21

18
19

19
15

%
11

.9
0

20
.3

0
20

.9
0

30
.4

0
26

.9
0

27
.5

0
28

.4
0

21
.7

0

O
ve

rn
ig

ht
 fa

ci
lit

y 
24

-h
ou

r 
st

af
f

n
2

3
3

6
6

5
7

9
%

3.
00

4.
30

4.
50

8.
70

9.
00

7.
20

10
.4

0
13

.0
0

O
ve

rn
ig

ht
 fa

ci
lit

y 
no

t 
st

af
fe

d 
24

 h
ou

rs
n

2
1

4
2

2
3

1
3

%
3.

00
1.

40
6.

00
2.

90
3.

00
4.

30
1.

50
4.

30

O
ve

rn
ig

ht
 fa

ci
lit

y 
un

st
af

fe
d 

n
N

R
N

R
N

R
N

R
N

R
N

R
N

R
N

R
%

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

A
cu

te
 p

sy
ch

ia
tr

ic
 w

ar
d

n
4

6
3

3
0

4
2

1
%

6.
00

8.
70

4.
50

4.
30

0.
00

5.
80

3.
00

1.
40

Ps
yc

hi
at

ric
 r

eh
ab

ili
ta

tio
n 

w
ar

d
n

0
1

4
2

9
3

1
2

%
0.

00
1.

40
6.

00
2.

90
13

.4
0

4.
30

1.
50

2.
90

Lo
ng

-s
ta

y 
ps

yc
hi

at
ric

 w
ar

d
n

5
5

6
5

5
5

6
3

%
7.

50
7.

20
9.

00
7.

20
7.

50
7.

20
9.

00
4.

30

G
en

er
al

 m
ed

ic
al

 w
ar

d
n

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

%
N

R
N

R
N

R
N

R
N

R
N

R
N

R
N

R

H
om

el
es

s
n

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

%
N

R
N

R
N

R
N

R
N

R
N

R
N

R
N

R

M
iss

in
g

n
40

36
21

21
15

16
4

4
%

59
.7

0
52

.2
0

31
.3

0
30

.4
0

22
.4

0
23

.2
0

6.
00

5.
80

To
ta

l
n

67
69

67
69

67
69

14
21

%
10

0.
00

10
0.

00
10

0.
00

10
0.

00
10

0.
00

10
0.

00
20

.9
0

30
.4

0



Health Technology Assessment 2006; Vol. 10: No. 17

67

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

TABLE 50 Band 2, average number of contacts with criminal justice system, by treatment group

Contacts with criminal justice system Clozapine Atypical

n Mean SD n Mean SD

Number of police contacts 14 2 1 14 2 2
Number of probation contacts 14 1 2 14 <1 <1
Nights in cells 14 8 21 14 6 17
Number of psychiatric assessments 14 1 1 14 <1 1
Number of criminal court appearances 13 2 3 14 1 1
Number of civil court appearances 14 <1 <1 14 <1 <1

TABLE 51 Band 2, cost of services, (£, 2001–2), complete case analysis

Study period Psychiatric Non- Anti- Other Community Total 
hospital psychiatric psychotic medicines and cost

hospital medicines primary care

Baseline–week 12 Clozapine Mean 10,083 6 221 55 147 10,307
n 67 64 65 65 53 52
SD 8,156 31 193 81 245 7,221

Atypical Mean 8,218 25 212 63 344 8,608
n 67 65 66 66 57 9,519
SD 8,996 130 197 96 789 51

Week 13–26 Clozapine Mean 8,581 130 402 80 220 10,015
n 65 64 63 64 53 49
SD 10,509 563 295 120 290 10,930

Atypical Mean 7,253 3 279 72 106 7,056
n 66 65 60 65 54 9,953
SD 9,950 12 267 119 212 47

Week 27–52 Alozapine Mean 12,393 347 777 152 393 12,807
n 60 61 60 65 51 44
SD 19,407 2462 657 235 725 19,704

Atypical Mean 10,579 134 470 140 430 14,382
n 64 60 61 65 52 44
SD 18,523 918 528 196 967 21,097

TABLE 52 Band 2, 12-month cost of services (£, 2001–2), including imputed values for missing data

Treatment group n Mean SD

Psychiatric hospital Clozapine 67 30,761 33,497
Atypical 69 25,961 32,917

Non-psychiatric hospital Clozapine 67 610 2,831
Atypical 69 347 1,043

Antipsychotic medicines Clozapine 67 1,337 976
Atypical 69 940 763

Other medicines Clozapine 67 289 393
Atypical 69 275 365

Community and primary care Clozapine 67 798 893
Atypical 69 884 1,288



costs and QALYs associated with clozapine. This
shows each pair of cost and effect differences from
the bootstrap replicates, and indicates that the
majority of net QALY and cost estimates for
clozapine were higher than for atypical
antipsychotics. 

Overall, the probability that clozapine would be
cost-effective was 0.36 if decision-makers were
willing to pay up to £50,000 per QALY gained.
That is, 36% of bootstrap replicates indicated that

clozapine was associated with a higher QALY value
than atypical antipsychotics and a cost per QALY
of less than £50,000. The analysis indicated that
the probability that clozapine was cost-effective
was 0.17 at a threshold value of £0 cost per QALY.
That is, if decision-makers were not prepared to
pay any additional cost for an improvement in
QALYs, the probability that clozapine would still
be cost-effective was 17%. Figure 14 presents the
data in the form of a cost acceptability curve.
Revaluing the QALY values by ceiling thresholds

Results: band 2
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TABLE 53 Band 2, net costs of services (£, 2001–2)

Analysis Treatment arm n Mean SD Estimated SE of 
difference difference

Primary analysis
Bootstrapped estimates of imputed Clozapine 67 33,781 35,716 5,350 311
costs, reference unit cost data Atypical 69 28,431 25,765

Sensitivity analysis
Imputed net costs, reference cost unit Clozapine 67 32,538 32,162 4,116 5,690
cost data Atypical 69 28,422 32,826

Net costs, PSSRU unit cost data Clozapine 67 38,239 38,554 5,335 6,475
Atypical 69 32,904 36959

Net costs, CIPFA unit cost data Clozapine 67 38,456 38,357 5,636 6,462
Atypical 69 32,819 37,004

Net costs, complete case analysis Clozapine 59 26,952 30,920 3,945 5,719
Atypical 61 23,007 31,705

TABLE 54 Band 2, cost per QALY gained (£, 2001–2)

Analysis Net cost Net QALY ICER

Primary analysis
Bootstrapped costs and QALYs 5,350 0.07 80,400

Sensitivity analysis
QALYs adjusted for covariance, costs estimated 5,388 0.04 134,700
using reference cost unit costs

QALYs including imputed values for all missing data 5,388 0.07 76,971

QALYs, complete case analysis 5,388 0.06 89,800

QALYs including imputed values for missing 5,388 0.08 67,350
observations only

QALYs adjusted for covariance, costs estimated 5,335 0.07 76,214
using PSSRU unit cost data

QALYs adjusted for covariance, costs estimated 5,636 0.07 80,514
using CIPFA unit cost data

QALYs adjusted for covariance, costs estimated 3,945 0.07 56,357
complete case analysis

QALYs, complete case analysis, costs estimated 3,945 0.06 65,750
complete case analysis
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FIGURE 13 Band 2, cost-effectiveness plane of the incremental costs and QALYs for clozapine
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FIGURE 14 Band 2, cost-effectiveness acceptability curve of the ICER of clozapine



of acceptable cost per QALYs from £0 to £50,000
gives an estimated net benefit. Table 55 presents
these net benefit values and they are depicted
graphically in Figure 15. The estimated mean net
benefit of clozapine is negative, –£2145. This
indicates that the monetary value of gains in
QALYs is worth less to decision-makers than the
costs of clozapine. However, the confidence
intervals and histogram of net benefit values
indicate that clozapine may be cost-effective in
some cases.

Band 2 patient flow
Prior drug
Before randomisation into the two treatment arms
of band 2, 59 patients were receiving a depot drug.
Conventional antipsychotics were prescribed to 86
patients and atypical drugs were prescribed to 

59 patients. No patients were receiving clozapine
immediately before randomisation. Thirty-one
patients (23%) were receiving more than one
antipsychotic drug before entering the study.

See Figure 11 for patient flow details.

12-week follow-up period
Clozapine arm
Twenty patients (30%) were not in the clozapine
arm by the end of the 12-week follow-up period,
with the following reasons being given:

� ineffective: n = 1
� intolerable: n = 2
� amber light: n = 1
� not yet started clozapine: n = 16.

The two patients who found clozapine intolerable
and the one patient who received an amber light
all switched to depot conventional treatment. The
patient who found clozapine ineffective switched
to an atypical drug (olanzapine). A number of
patients (16, 24%) had not started clozapine by
the end of the 12-week follow-up period.

During this period, two patients in the clozapine
arm withdrew from the study, but there were no
deaths. Four patients (6%) in the clozapine arm
were receiving more than one antipsychotic drug

Results: band 2
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TABLE 55 Band 2, net benefit values for clozapine (£, 2001–2)

Net benefit of clozapine

Mean –2,145
SD 5,810
2.5th percentile –13,660
97.5th percentile 9,082
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by the end of the 12-week follow-up period. Fifty-
nine patients (88%) in this arm completed their
12-week follow-up assessment and 47 patients
(70%) were still in the randomised arm and
receiving clozapine at the end of the 12-week
follow-up period.

Atypical arm
Twenty patients (29%) had switched out of the
atypical arm by the end of the 12-week follow-up
period, with the following reasons: being given:

� ineffective: n = 8
� intolerable: n = 2
� ineffective and intolerable: n = 1
� other (including non-compliance): n = 3
� not yet started atypical treatment: n = 6.

Six of the eight patients who found atypicals
ineffective switched to clozapine, one switched to
conventional drug treatment and one patient
came off antipsychotic treatment altogether. The
two patients who found atypical treatment
intolerable switched to clozapine and
chlorpromazine. The patient who found atypical
treatment both ineffective and intolerable switched
to clozapine. Of the three patients who switched
citing other reasons, two came off antipsychotics
altogether and one switched to clozapine. 

One patient switched drug within the atypical
treatment arm, switching from quetiapine to
risperidone owing to intolerance. Six patients (9%)
had not started their randomised atypical drug
treatment by the end of the 12-week follow-up
period.

There were no deaths in the atypical arm during
this period. Ten patients (14%) were receiving
more than one antipsychotic drug by the end of
the 12-week follow-up period, but four (6%) were
not receiving any antipsychotic drug at all. Sixty-
one patients (88%) completed their 12-week follow-
up assessment and 49 patients (71%) were still in
the randomised arm and receiving an atypical drug
at the end of the 12-week follow-up period.

26-week follow-up period
Clozapine arm
A further nine patients (13%) were not in the
clozapine arm by the end of the 26-week follow-up
period, with the following reasons being given for
leaving the arm:

� intolerable: n = 4
� other (including non-compliance): n = 5.

Three of the four patients who found clozapine
intolerable switched to atypicals (two to
risperidone and one to amisulpride) and the other
patient switched to a depot conventional drug.
The further five patients who switched from
clozapine went on to trifluoperazine (two
patients), amisulpride or no antipsychotic drug.
Twelve patients (18%) had still not started
treatment with clozapine by the end of the 
26-week follow-up period.

During the 26-week follow-up period, one patient
in the clozapine arm withdrew from the study, but
there were no deaths in this arm. Three patients
were receiving more than one antipsychotic drug
by the end of this follow-up period. Fifty-nine
patients (88%) completed their 26-week follow-up
assessments and 41 (61%) were still in the
randomised arm and receiving clozapine at the
end of the 26-week follow-up period.

Atypical arm
A further four patients (6%) had switched out of
the atypical arm by the end of the 26-week follow-
up period, with the following reasons being 
given:

� ineffective: n = 2
� other (including non-compliance): n = 2.

The two patients who found atypicals ineffective
switched to clozapine and chlorpromazine. The
two patients who switched citing other reasons
switched to clozapine and sulpiride. 

One patient switched drug within the treatment
arm, switching from olanzapine to risperidone
owing to non-compliance. Six patients (9%) had
still not started their randomised atypical drug
treatment by the end of the 26-week follow-up
period.

During this follow-up period, one patient in this
arm withdrew from the study and there was one
death. Eleven patients in the atypical arm were
receiving more than one antipsychotic drug by the
end of the 26-week follow-up period. Fifty-nine
patients (86%) completed their 26-week follow-up
assessment and 46 patients (67%) were still in the
randomised arm and receiving an atypical drug at
the end of this period.

52-week follow-up period
Clozapine arm
A further five patients (7%) were not in the
clozapine arm by the end of the 52-week follow-up
period, with the following reasons being given:
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� ineffective: n = 1
� intolerable: n = 2
� other (including non-compliance): n = 2.

The one patient who found clozapine ineffective
was not taking any antipsychotic treatment at the
end of the study. The two patients who found
clozapine intolerable switched to atypicals
(quetiapine and olanzapine). Of the further two
patients who switched from clozapine, one went on
to an atypical (risperidone) and no record was
available for the other patient. Twelve patients
(18%) had still not started treatment with
clozapine by the end of the 52-week follow-up
period.

During the 52-week follow-up period, four
patients in the clozapine arm withdrew from the
study, but there were no deaths. Five patients were
receiving more than one antipsychotic drug and
one patient in the clozapine arm was not receiving
any antipsychotic treatment by the end of the 52-
week follow-up period. Sixty patients (90%)
completed their 52-week follow-up assessments
and 36 patients (54%) were still in the randomised
arm and receiving clozapine at the end of the 
52-week follow-up period.

Atypical arm
A further eight patients (12%) had switched out 
of the atypical arm by the end of the 52-week
follow-up period, with the following reasons being
given:

� ineffective: n = 4
� intolerable: n = 1
� other (including non-compliance): n = 3.

Two of the four patients who found atypicals
ineffective switched to clozapine. There were no
records for the subsequent treatment of the other
two patients. The patient who found atypical
treatment intolerable switched to clozapine. Two
of the three patients who switched citing other
reasons switched to depot conventional drugs. 

Three patients switched drug within the treatment
arm, switching from olanzapine to risperidone,
olanzapine to amisulpride and quetiapine to
risperidone because of intolerance. Five patients
(7%) had still not started their randomised
atypical drug treatment by the end of the 52-week
follow-up period.

During this follow-up period, two patients in the
atypical arm withdrew from the study, but there
were no deaths. Six patients in the atypical arm

were receiving more than one antipsychotic drug
and two patients were not taking any antipsychotic
drug by the end of the 52-week follow-up period.
Fifty-eight patients (84%) in the atypical arm
completed their 52-week follow-up assessment and
39 patients (57%) were still in the randomised arm
and receiving an atypical drug at the end of the
52-week follow-up period.

Comparison of the two arms
There was no statistically significant advantage
between the two arms of band 2 for patients to still
be in their randomised arm at 1 year.

End of study drug and dose
Drugs and doses used at the end of the study are
shown in Tables 56–59.

Results: band 2
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TABLE 56 Band 2 clozapine arm, end of study drug

Antipsychotic drug Number of patients

Clozapine 37
Amisulpride 4
Olanzapine 8
Quetiapine 3
Risperidone 3
Flupenthixol dec. 4
Fluphenazine dec. 1
Haloperidol 1
Sulpiride 3
Trifluoperazine 1
Zuclopenthixol 1
Zuclopenthixol dec. 2

TABLE 57 Band 2 atypical arm, end of study drug

Antipsychotic drug Number of patients

Amisulpride 7
Olanzapine 14
Quetiapine 12
Risperidone 7
Risperidone injection 1
Clozapine 15
Chlorpromazine 3
Flupenthixol dec. 2
Fluphenazine dec. 1
Haloperidol 1
Haloperidol dec. 1
Pimozide 1
Sulpiride 2
Zuclopenthixol dec. 3
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TABLE 58 Band 2 clozapine arm, end of study drug dose

Antipsychotic drug Mean dose (mg) Range (mg)

Clozapine 333 100–600

TABLE 59 Band 2 atypical arm, end of study drug dose

Antipsychotic drug Mean dose (mg) Range (mg)

Amisulpride 660 600–800
Olanzapine 19 10–30
Quetiapine 521 300–750
Risperidone 6 3–8
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The aim of the study was to determine the
clinical and cost-effectiveness of different

classes of antipsychotic drug treatment in people
with schizophrenia whose current medication was
associated with inadequate response and/or
unacceptable side-effects. The term ‘classes’ is
used to define groups of drugs that are not
homogeneous, but are usually classed together in
clinical guidelines and have similar acquisition
costs.

Two pragmatic RCTs were undertaken to assess
the value of the alternative classes of antipsychotic
in two separate populations of people with
schizophrenia. The first aimed to compare older,
inexpensive conventional drugs with new atypical
drugs in people whose current antipsychotic drug
treatment was being changed for reasons of either
inadequate clinical response to one or more drug,
or of side-effects (band 1). The second compared
the new atypical drugs with clozapine in people
whose medication was being changed because of
poor clinical response to two or more drugs
(band 2). Both trials were conducted at four
centres in England. Follow-up assessments over
1 year were conducted by assessors who were
masked to treatment allocation. The trials were
designed to keep the workload of the referring
clinicians to a minimum. The primary outcome
measure was the QLS. Secondary clinical outcomes
included symptoms (PANSS), side-effects and
participant satisfaction. Economic outcomes were
direct costs of care and QALYs, a utility-based
measure of health-related quality of life and survival.

Alongside these trials, three other pieces of
research were conducted to inform the design and
management of the trials. The first was a
retrospective cohort-controlled study (mirror-
image design; see Appendix 7). The second was a
survey of consultant psychiatrists contacted by one
of the four regional trial centres. The main
objective of the survey was to investigate clinicians’
attitudes about the relative benefits of
conventional and atypical antipsychotic
medication and the perceived validity of the study.
The survey also sought to investigate a range of
practical issues relating to the degree of contact

that clinicians had with the study teams, and the
value of RCTs in evidence-based psychiatry (see
Appendix 4). The survey was prompted by a need
to investigate possible reasons for low recruitment
into the band 1 trial. The third study developed
and validated a new instrument to assess the range
of non-neurological side-effects important in some
patients taking new atypical drugs in particular.
This scale was called the ANNSERS,169 and details
are given in Appendix 1.

In total, 227 participants (40% of the planned
sample) with a diagnosis of schizophrenic disorder
were randomised into the band 1 comparison.
They had all been identified by their responsible
clinical team as warranting a change in
antipsychotic medication because of inadequate
clinical response or unacceptable side-effects. In
total, 136 (98% of the planned sample)
participants with clinician-defined resistance to
trials of two or more antipsychotic drugs were
randomised into band 2. Participants were aged
18–65 years. In total, 95 general adult
psychiatrists referred one or more patients who
were randomised into the trial.

In band 1, participants were randomised to the
class of either conventional or new atypical drug
and the managing clinician selected the individual
drug within that class. In band 2, participants were
randomised either to clozapine or to the class of
new atypical (non-clozapine) antipsychotics. As in
band 1, the managing clinician selected the
individual drug within the class of new atypical
antipsychotics. The class of new atypical drugs
included risperidone, olanzapine, quetiapine and
amisulpride. The class of conventional (or
‘typical’) drugs included older drugs, including
depot preparations. In each case, the responsible
clinician, the clinical team and the participant
were aware of the identity of the prescribed drug.
The operational protocol encouraged clinicians to
try, as much as was compatible with good practice,
to keep their participating patient on the
randomised medication for at least 12 weeks. If
the medication needed to be changed, the
clinician was asked to prescribe another drug
within the same class, if possible.

Chapter 7

Discussion



General issues
Recruitment
The rate of recruitment to band 1 diminished
during the course of the trial and the final
number of subjects was 40% of the anticipated
figure. This appeared largely to result from a loss
of clinical equipoise in referring clinicians as they
became progressively more convinced of the
superiority of the new atypical drugs, between
planning and designing the trial and the start of
patient recruitment. This notion is supported by
the maintenance of an adequate recruitment rate
to band 2 from the same clinicians over the same
period, and by the results of a clinician survey at
the close of recruitment. Slow recruitment into
band 1 was despite assertive efforts to enhance
recruitment, including publicity and incentives
such as CPD points given to referring clinicians in
a new arrangement with the Royal College of
Psychiatrists. Further, demands on the referring
clinician were kept to a minimum. They were not
involved in obtaining written consent, or in any of
the formal assessments at baseline or follow-up. In
some centres, financial arrangements were agreed
with regional offices for pro rata reimbursement of
excess treatment and service support costs to trust
mental health budgets. There was evidence to
suggest that, where this was new, clearly identified
money, paid from a regional ad hoc fund directly
to those trusts with no history of major R&D
activity (such as Rochdale or Mid-Cheshire), this
arrangement provided a real incentive to
management and clinicians to recruit.

The shift in equipoise in band 1 experienced by
clinicians was variable and there may have been a
centre effect. Some clinicians declined to take part
in the trial at the outset since they believed that
the new atypical antipsychotics were clearly
superior in the context of the band 1 trial criteria.
Others felt throughout the trial that this remained
an open question and some changed their
position during the course of the trial. The
clinician attitudes survey (see Appendix 4)
indicates that there was uncertainty about whether
there were differences between typical and atypical
antipsychotics in terms of efficacy. However, the
survey highlighted that there was very little
uncertainty that the atypical antipsychotics were
associated with better side-effect profiles
compared with the conventional antipsychotics.

The recruitment rate to band 2 was approximately
as expected. This is notable, in that the logistics of
commencing a participant on clozapine are
considerable and, in the time-course of the trial,

the licence required elective inpatient admission to
commence the drug. In the last 6 months of the
trial recruitment phase, the non-availability of
acute beds for this purpose constrained
recruitment in at least one centre.

Recruitment rates in both bands differed between
centres. Each of the four centres received the same
level of financial support. 

The primary outcome: the QLS
There is no agreed scale for the assessment of
quality of life in schizophrenia. The QLS has been
shown to be both sensitive to change and of
clinical relevance.191 It is the most widely used
quality of life or health status measure in the
evaluation of psychopharmacological treatments
for schizophrenia, predominantly in
outpatients.172 It is based on a semi-structured
interview. The instrument consists of 21 items
rated on fixed interval scales based on the
interviewer’s judgement of the patient’s
functioning in each of these 21 areas. These items
cover commonplace activities: occupational role,
work functioning, work level, possession of
commonplace belongings, interpersonal relations
(household, friends and acquaintances, social
activity, social network, social withdrawal,
sociosexual functioning), sense of purpose,
empathy and emotional interaction; and work
satisfaction. These reduce to three subscales of
intrapsychic foundations, interpersonal relations
and instrumental role. Inter-rater reliabilities are
good and confirmatory factor analysis has been
conducted.170

Criticisms of the QLS include the fact that, rather
than being a self-report scale, it is administered by
an external assessor, and that it reflects symptoms
primarily, particularly negative symptoms. In the
current study, PANSS total score accounted for
30% of the variance in QLS score at baseline in
band 1 and 32% in band 2.

Measure of outcome for the economic
analysis
The EuroQol (EQ-5D) was used to measure the
self-reported health status of participants at each
assessment point. The health states were valued
using population tariffs of utility. The EuroQol
and associated population utility values are
validated measures for the estimation of QALYs.
However, they are generic measures and so may
not be sensitive to small but important changes in
health and health-related quality of life. The
differences in QALYs generated by the use of the
EuroQol and associated utility values were small.
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The differences were similar to those found in UK-
based modelling studies that used utility-based
measures to estimate QALYs.32,33 Analysis of the
trial data indicates that the utility values did
correlate with other measures of outcome used
and that changes in health status and in utility
were detected over the 52-week follow-up period.
Although statistically significant, the level of
correlation between the utility values and other
measures, in particular the QLS, was relatively low.
Further examination of the data is required to
assess whether the low correlation measure is due
to a low level of association between similar
domains or constructs of health-related quality of
life, or whether there are other important domains
that are not adequately captured by the EuroQol
and associated utility values. The face validity of
the scale is reasonable for this trial, since acute
schizophrenia is likely to cause problems with self-
care, usual activities, depression and anxiety. In
addition, the side-effects associated with
antipsychotic treatment are likely to affect the
domains of pain or discomfort and mobility.

Use of single blinding and quality of
blinded ratings
The inter-rater reliability for all the assessments at
the start and during the trial was good. Steps to
ensure the masking of assessments appeared to be
successful: follow-up assessment was explicitly
unmasked in less than 5% of cases. Overall, the
use of clinical assessors who did not know the
treatment allocation of participants and the high
rate of success in concealing allocation suggest
that the recording of clinical assessments was not
biased by knowledge of treatment allocation. 

However, the fact that participants and referring
clinicians knew of the treatment allocation means
that the subjective response of the patients to the
clinical assessments may have been influenced by
knowledge of treatment allocation. In addition,
knowledge of the treatment allocation and drug
prescribed may have influenced the assessment
and interpretation of effectiveness and side-effects
by the referring clinician and participant. This
may be particularly important if the prior
expectations of clinicians and participants did not
reflect true indifference or equipoise between the
classes of antipsychotics.

Discontinuations from randomly
allocated treatment
As part of the operational protocol, clinicians were
asked to try as hard as was compatible with good
practice to keep their participating patient on the
randomised medication for at least the first

12 weeks. If the medication needed to be changed,
the clinician was asked to prescribe another drug
within the same class, if possible.

In band 1, 72% of participants randomised to a
conventional drug were still on the same drug,
and 83% were still on a conventional drug of some
type, at 12 weeks. In the new atypical arm, the
respective percentages were identical. At 52 weeks,
there was a trend for more participants to remain
in the new atypical arm than in the conventional
arm.

In band 2, 70% of those randomised to clozapine
and 71% of those randomised to a new atypical
remained in the randomised class; at 52 weeks,
this was 54% and 56%, respectively.

Follow-up rates
Follow up assessments were completed at week 52
in 81% of band 1 and 87% of band 2 participants.
The trial achieved a high level of follow-up and
duration of follow-up in the context of trials of
antipsychotic medication. The clinical and
economic analyses included imputation of all
missing observations to reduce the impact of bias
due to loss to follow-up. Complete case analyses of
those remaining in the trial were also conducted.
Both analyses indicated a similar result. For the
economic analyses, data to calculate utility and
QALY values were available for 77–88% of patients
at week 52. Data on the use of psychiatric hospital
care at the 52-week follow-up were available for
90% of patients randomised to treatment (88%
conventional versus 91% new atypical
antipsychotics in band 1 and 89% clozapine versus
93% new atypical antipsychotics in band 2).
Complete cost data were lower for other categories
of cost, the lowest rate of follow-up being the use
of primary and community care services at
72–77%. Overall, this meant that total cost data
were only available for 65% of participants.
However, the use of psychiatric hospital care
comprised 92% of the total costs of care observed
(92% conventional antipsychotics versus 85%
atypical antipsychotics in band 1 and 91%
clozapine versus 92% atypical antipsychotics in
band 2). This suggests that the impact of missing
data on total cost per person due to loss of follow-
up is likely to be low. Nevertheless, imputation of
missing data was conducted to estimate total
QALYs and costs for all patients in the trial, and
reduce the impact of any bias induced by missing
observations or censored data. Sensitivity analysis
was used to assess whether the results would differ
between the full data sets, including imputed
values and complete case analyses.
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It was clear that the use of imputation affected the
incremental cost-effectiveness analysis. For band 1
patients, conventional antipsychotics were
associated with a trend towards higher QALYs and
lower costs than atypical antipsychotics using the
data sets with imputed values for costs and QALYs.
However, the complete case analysis indicated a
small net cost associated with conventional
antipsychotics, giving an additional cost of up to
£4100 per QALY gained. In band 2, the complete
case analysis indicated a higher cost per QALY of
£90,000 for clozapine compared with the cost per
QALY of £75,500 indicated by the data sets
including imputed values. In both cases the
difference in costs per QALY between the analyses
was primarily due to the differences in the
estimates of costs. In this analysis missing cost data
were treated as missing at random, rather than
informative censoring of data. This was based on
the assumption that use of services and subsequent
costs was determined by a range of factors in
addition to treatment allocation or previous service
use. The correlational and regression analysis are
indicative that this is the case, suggesting that costs
are correlated with QALYs and with employment
status and accommodation at baseline. Further
analysis is needed to test this assumption.

Impact on clinical practice within the
trial
The rate of polypharmacy (receiving more then
one antipsychotic drug at the same time) in the
trial at 52 weeks was about 14% (band 1), which is
low compared with audit data collected in parallel
in routine clinical practice outside the trial, of
about 30% in Greater Manchester. Polypharmacy is
recognised to be non-evidence-based practice that
is proscribed in the NICE guidance. Involvement
in the trial appeared to be an effective way for
patients to reduce the risk of their receiving
polypharmacy.

Band 1: conventional versus new
atypical drugs
Baseline characteristics of sample in
band 1
The demographic and clinical characteristics of
participants were well balanced between the
treatment allocation groups in terms of gender,
ethnic group, proportion detained under a section
of the Mental Health Act at the time, number in
their first episode, proportion who were
outpatients at the time of first randomised dose,
time since first treatment for psychosis, number of
previous inpatient admissions and age.

In band 1, the primary reason given by the
clinician for referral to the study was intolerance
in 51%, poor clinical response in 78% and both in
30%; thus, the two reasons for referral were not
mutually exclusive. There was a small imbalance in
the participants referred and randomised, such
that more who were just treatment intolerant were
allocated to conventionals (30%) than to new
atypicals (12%).

In terms of the primary outcome and main
secondary outcome (PANSS total score), the
groups were well balanced at baseline, with similar
mean scores.

Clinician choice of drug
In band 1, sulpiride was the drug selected by
clinicians in 49% of cases randomised to the
conventional arm, followed by trifluoperazine in
18%. In the new atypical arm, olanzapine was
chosen in 46% of cases, followed by quetiapine in
19%. 

Results of randomised comparison
The ITT comparison of conventional versus new
atypical drugs showed that, in people with
schizophrenia whose medication was being changed
because of intolerance or broadly defined treatment
resistance, there was no statistically significant
difference in terms of quality of life or symptoms
over 1 year in commencing conventional
antipsychotic drugs rather than new atypical drugs.
The lack of statistically significant differences in the
primary outcome and the symptom measures may
be due in part to inadequate power. The initial
power calculation predicted that a sample size two-
and-a-half times larger than that finally recruited
would be needed to show with confidence a
difference in QLS score between treatment groups
at 1 year, should such a difference exist. However,
good follow-up rates and a higher than expected
correlation between QLS score at baseline and at
follow-up meant that the sample as recruited
actually had 75% power to detect a difference in
QLS score of 5 points between the two treatment
arms at 52 weeks in the sample collected.
Inspection of the data showed that, on the QLS and
symptom measures, those participants in the
conventional arm showed a trend towards greater
improvements than those on the new atypical arm,
suggesting that the failure to find the hypothesised
advantage for new atypicals was not simply that the
accrued sample was too small.

A second reason for not finding a clear advantage
in favour of atypical antipsychotics is if differential
outcomes could be expected between participants
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entering band 1 for reasons of treatment
intolerance and those entering because of
inadequate response. The most plausible source of
bias would be that primarily treatment-intolerant
patients would respond better to a switch to a new
atypical, given that tolerability is the best
established difference between the two classes of
drugs. There was a non-significant trend for more
participants still to be in the randomised
treatment arm for new atypicals versus
conventionals at 1 year. However, there were no
statistically significant differential outcomes
between participants entering band 1 for reasons
of treatment intolerance and those entering
because of broadly defined treatment resistance,
and there was no significant interaction between
primary reason for referral and randomised
treatment. Furthermore, participants reported no
clear preference for either class of drug.

Secondary categorical analysis according to an
approximately 20% or more improvement in QLS
and PANSS scores, taken to represent ‘clinical
significance’, showed no significant effect of
treatment in either band at 52 weeks. In band 1,
49% of those randomised to conventionals showed
a clinically significant improvement on QLS
compared with 33% of those randomised to new
atypical drugs. For PANSS total score, the
proportions were 24% and 18%, respectively.

Inspection of the subscale scores of the QLS and
the PANSS in secondary analyses revealed no
particular pattern of data that differed between
the two classes of drug. There were no statistically
significant differences between the groups over
follow-up on any of the secondary outcomes. In
the case of adverse effects, the relevance of
examining these data in an ITT approach can be
questioned if, as here, a large proportion of the
sample in each randomised arm crossed to the
other arm or another treatment. The planned per
protocol analysis may clarify this.

The design of the study comparing classes of
drugs will serve to hide the effects of individual
drugs that have particular efficacy or tolerability
advantages. Of note, in contrast to published
efficacy trials, sulpiride was the drug chosen by
clinicians in almost half of the cases randomised to
the conventional arm. The high proportion on
sulpiride does not reflect the general use of this
drug in the UK. Referring clinicians may have
chosen it because of a belief that it shares some
properties with atypical drugs. Whether it shows
particular effectiveness in this group is difficult to
test. Of note, however, is that only 48% of those

commenced on sulpiride were still on it at
52 weeks, compared with 74% of those in the new
atypical group who had been started on
olanzapine. In the Cochrane review of sulpiride,
Soares and colleagues192 concluded that “sulpiride
may be an effective antipsychotic drug but
evidence is limited”.

Haloperidol was selected by clinicians in only 8%
of cases randomised to the conventional arm. This
is of note, as it is has been the standard comparator
in most industry-sponsored trials of new atypicals
against conventionals. Audit data confirm that
haloperidol is used relatively infrequently in
routine clinical practice. As discussed by Geddes
and colleagues,24 haloperidol carries a high side-
effect burden, particularly at the relatively high
doses often selected for its role as comparator in
efficacy trials. This may mean that any advantage
demonstrated for the new atypicals compared with
haloperidol may not hold when the new drugs are
compared with other conventional antipsychotics
with a lower side-effect burden.

Only three of the 21 patients commenced on
trifluoperazine were still prescribed it 1 year later.
The role of depots will be examined further in a
secondary analysis, although only nine
participants were prescribed a depot at
randomisation. Other reasons why the data did
not show a statistically significant advantage in
favour of one class of drugs are not supported by
the analyses conducted. First, the QLS may not be
sensitive enough to discriminate between different
profiles of side-effects or overall levels of
tolerability. In simple regression analyses, total
symptom score accounted for about 30% of the
variance in QLS, whereas side-effects had no
significant effect. In addition, there were no clear
differences in the rate of side-effects measured by
side-effect specific instruments.

Second, inappropriately low (or high) doses of new
atypicals may have been used. Inspection of the
prescribed dosages showed this not to be the case.

Third, clinicians may have failed to change new
atypicals in the face of non-response during the
follow-up phase of the trial, whereas they were
more willing to change conventionals.

Fourth, the patient sample may have been biased
to those who had failed to respond to an atypical
previously. This is difficult to test, but the fact that
most patients at baseline were being treated with a
conventional makes this explanation unlikely.
Other sources of bias may also be important.
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Parallel audit in the clinical services in two of the
centres suggested that only up to 30% of possibly
eligible patients (those with a diagnosis of
schizophrenia whose drug treatment was being
changed) were randomised into the trial.

Overall, then, the data from this trial do not
suggest a statistically significant advantage in
favour of conventional or of atypical antipsychotic
therapy. However, the data indicate that there may
be a clinical advantage in favour of conventional
treatment. This is in line with recently published
research. Some recent reviews have noted that
there may still be a place for conventional drugs.
In a large-scale US audit, Leslie and Rosenheck193

found that frequent switching occurred in clinical
practice and that, of those switched, about half
had been changed back to their original
medication within 30 days. Compared with
atypical drugs, conventional medication was more
likely to be maintained for 3 months or more. The
authors concluded that there still appears to be a
place for conventional drugs in the management
of schizophrenia.

As this report was being completed, two
independent systematic reviews were
published,32,194 which converged in their
conclusions that some new atypical drugs
appeared to have no evidence for superiority over
conventionals, and that the evidence for
superiority of the new atypicals was uncertain and
inconclusive.

The net costs of care over the 1 year varied widely.
The mean was £18,849 in the conventional drug
group and £20,123 in the new atypicals group,
giving a net saving of £1274 in favour of
conventional antipsychotics. Of these costs, 2.2%
and 3.8% were due to antipsychotic drug costs in
the conventional and atypical group, respectively.
The analysis included the direct costs of
psychiatric and non-psychiatric hospital
admissions, hospital outpatient, day-care and
clinic services, medication, community-based and
primary care services. The costs of contacts with
the criminal justice system, use of residential
accommodation and informal care were excluded,
as were the indirect costs of withdrawal from paid
employment. The descriptive analysis of these
variables suggests that the level of use was low and
that there were few differences in the use of these
services over the 12-month period of the trial.
However, the total costs may be underestimated,
which may bias the results if there were important
differences in utilisation due to the choice of
antipsychotic, rather than the use of these services

at baseline and the influence of organisational and
social factors. There was a trend towards
participants in the conventional group scoring
more highly on the utility measure at 1 year. The
primary and sensitivity analyses of the economic
data indicate that conventional antipsychotics were
likely to be cost-saving and associated with a gain
in QALYs compared with atypical antipsychotics.
The cost-effectiveness acceptability analysis
supported this conclusion. The analysis indicated
that if the additional QALYs associated with
conventional antipsychotics were valued in
monetary terms, using threshold cost per QALY
values between 0 and £50,000, then the
probability that conventional antipsychotics were
cost-effective was 0.91. In other words, for people
whose treatment needed to be changed, starting
the new treatment with a conventional
antipsychotic would be as, or more effective than
atypical antipsychotics, and the probability that
they were cost-effective ranged between 0.65 and
0.91. The variance in the complete case and
multiple imputation cost data was high. The use of
bootstrap analysis across the distribution of cost
and QALY data incorporated this variability into
the estimation of cost-effectiveness and net
benefit.

The economic analysis indicated an advantage to
starting with conventional antipsychotic therapy if
a change in drug therapy was indicated for people
responding poorly to, or who were intolerant of,
their current medication. This contradicts many of
the findings of the clinical and economic literature
to assess the value of the new atypical
antipsychotics. Reasons for this difference are
likely to be similar to those discussed above, in
terms of the choice of conventional antipsychotic
for those participants randomised to the class of
conventional antipsychotics, and the effect of
‘hiding’ the impact of specific drugs within a class.
One modelling study using UK-specific resource
use and cost data indicated a potential advantage
for chlorpromazine and haloperidol if they were
used at lower doses than those typically used in
clinical trials of atypical antipsychotics.33 The
study by Bagnall and colleagues supported this
conclusion for chlorpromazine.32

Band 2: clozapine versus new
atypical drugs
Baseline characteristics of sample in
band 2
In band 2, of those randomised to clozapine or a
new atypical, 67% versus 69% were male, 33%
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versus 23% were from an ethnic minority, 28%
versus 23% were detained under a section at
baseline and 12% versus 6% were in their first
episode. At the time of first dose of the
randomised drug, 12% of those randomised to
clozapine and 45% of those randomised to a new
atypical were outpatients, the low proportion in
the clozapine group reflecting the licensing
indications for clozapine, where initiation of the
drug had to be undertaken as an inpatient (a
restriction relaxed in 2002). The mean number of
prior inpatient admissions was 4.2 in the clozapine
group and 5.6 in the new atypical group. The
mean age at randomisation was 36.6 and
37.4 years, respectively.

The mean baseline QLS scores were not well
balanced in band 2, with the clozapine group
having a mean of 41.0 and the new atypical group
34.7 (a higher score reflecting a better quality of
life). Presumably, this difference could only have
arisen by chance. It did not seem to reflect a
difference in total symptom score, since the mean
PANSS total score was a little higher in the new
atypical group. The proportion staying on
clozapine for 1 year (54%) compares well with
local audit data (56% over 2 years166) and with
previous efficacy trials.73 In terms of ‘clinically
significant improvement’, 31% randomised to
clozapine showed clinically significant
improvement on the QLS versus 25% on new
atypicals. For PANSS total score, the respective
proportions were 27% and 26%.

Clinician choice of drug and dosage
In those randomised to a new atypical, olanzapine
was chosen in 44% and quetiapine in 17%. The
mean doses of individual new atypical drugs at the
end of the trial period all appeared appropriate.
The mean dose of clozapine was fairly low,
however, at 333 mg. Some evidence suggests that
clinical response is better above 400 mg daily.195

Results of randomised comparison
The ITT comparison of new atypicals with
clozapine in people with more narrowly defined
treatment resistance showed an advantage in
commencing clozapine in quality of life (QLS) at
trend level (p = 0.08) and in symptoms (PANSS),
which was statistically significant (p = 0.01), at
1 year. Clozapine showed approximately a 4-point
advantage (not statistically significant) on QLS
score at 52 weeks, against the predicted 10 points,
and approximately a 5-point advantage on PANSS
total score. Clozapine showed a trend towards
having lower total scores for EPS (p = 0.1).
Participants’ satisfaction with their mental health

was significantly better at 12 weeks in those
assigned to clozapine compared with the new
atypicals (p < 0.05).

In general, the results from this comparison are
similar to those from the large, randomised, 
1-year double-blind comparative study at
15 Veterans Affairs (VA) Medical Centers,73

generally considered to be the definitive efficacy
trial thus far. The subjects in the sample in that
study had a diagnosis of refractory schizophrenia
and had been hospitalised by the disorder for
between 30 and 264 days in the previous year. In
the trial, 205 patients were randomised to
clozapine and 218 to haloperidol. A total of 57%
of patients in the clozapine group continued their
assigned treatment for the entire year compared
with 28% of the patients in the haloperidol group
(p < 0.001). As judged according to the PANSS
total score, patients in the clozapine group had
5.4% lower symptom levels than those in the
haloperidol group at all follow-up evaluations
(p = 0.02). This equated to a mean PANSS score
difference of 4.5 points, very similar to the 
5-point advantage to clozapine shown in the
current trial.

As in the current trial, the difference on QLS at
1 year in the VA trial was not significant in the
ITT analysis. It was significant among patients
who did not cross over to the other treatment
(p = 0.003). Over a 1-year period, patients
assigned to clozapine had fewer mean days of
hospitalisation for psychiatric reasons (143.8
versus 168.1 days, p = 0.03). The total per capita
costs to society were US$58,151 in the clozapine
group and $60,885 in the haloperidol group.
Fewer EPS and dyskinesias were observed in the
clozapine group. The VA study concluded that, for
patients with refractory schizophrenia and high
levels of hospital use, clozapine was somewhat
more effective than haloperidol and had fewer
side-effects and similar overall costs. This study
did not consider the burden of non-neurological
side-effects of antipsychotics such as weight gain.
The notable difference between the two trials,
apart from the double-blind design, was the choice
of comparator, with haloperidol in the VA trial
and new atypicals in CUtLASS band 2. The
difference between clozapine and the comparator
was of similar magnitude in the two trials. If the
denominator for the ICER for the comparison of
clozapine and new atypical antipsychotics was
improvement on the PANSS score of 5 points in
favour of clozapine, the cost per PANSS point
gained would be £1060, which is similar to that in
previous evaluations.
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Net costs of care again varied widely, but were
higher than in band 1, with a mean of £33,781 in
the clozapine group and £28,431 in the new
atypical group. This gave a net cost to clozapine of
£5350. Of these costs, 4.0% and 3.3%, respectively,
were due to antipsychotic drug costs. 

As for band 1, the analysis included the direct
costs of psychiatric and non-psychiatric hospital
admissions, hospital outpatient, day-care and
clinic services, medication, community-based and
primary care services. The costs of contacts with
the criminal justice system, use of residential
accommodation and informal care were excluded,
as were the indirect costs of withdrawal from paid
employment. Again, the descriptive analysis of
these variables suggests that the level of use was
low and that there were few differences in the use
of these services over the 12-month period of the
trial. However, the total costs may be
underestimated, which may bias the results if there
were important differences in utilisation due to the
choice of antipsychotic, rather than the use of
these services at baseline and the influence of
organisational and social factors. 

There was a trend towards higher mean QALYs in
the clozapine group. The incremental cost per
QALY for clozapine was high at £80,000. The
estimated probability that clozapine was cost-
effective was low at 0.36 if decision-makers are
prepared to pay up to £50,000 per QALY gained.
This means that the costs outweigh the value of
the benefits in more than half the cases where
clozapine is used, rather than atypical
antipsychotics. 

The increased costs in the clozapine group
appeared to reflect the licensing requirement for
inpatient admission for commencing the drug.
This will be explored further in secondary
analyses. At the time of first dose, 84% of
participants allocated to the clozapine arm were
inpatients (some trusts initiated a day-case
initiation policy for clozapine during the course of
the trial) compared with 51% in the new atypical
group. In 2002, the licensing restriction in the UK
for inpatient initiation was relaxed. However, the
picture painted by retrospective cohort or case-
controlled studies regarding savings on inpatient
days with clozapine may be misleading and has
not been supported by large prospective
randomised and non-randomised studies.73,151

There are few published economic studies that
compare clozapine with atypical antipsychotics.
Two recent reviews and economic models of the
relative cost-effectiveness of alternative
antipsychotics concluded that clozapine was both
more costly and associated with higher QALYs.32,33

The level of costs and relative difference in costs
in both models were lower than those observed
here. The level of QALYs was similar when
adjusted to the same time-frame of 1 year used in
this trial. This economic analysis used observed
data to estimate QALYs and costs from a
pragmatic trial in the UK. In contrast, the two
modelling studies used conservative estimates of
the use and the costs of health service use.
Inpatient admissions and length of stay data for
the models were estimated from UK Hospital
Episode Statistics, for all people with
schizophrenia and from a controlled trial of day
and inpatient therapy for people with acute
psychiatric illness. These sources may
underestimate the use of psychiatric hospital care
by people with schizophrenia. In addition, the use
of other services in the two modelling studies was
based on minimum estimates of the services
required.

The NICE guidance on antipsychotic drug
treatment for schizophrenia recommends the
wider use of clozapine in treatment-resistant
schizophrenia in the NHS. The results from this
non-commercially sponsored trial in clinician-
defined treatment resistance in the NHS show
some advantage to clozapine over new atypical
drugs and provide support to this aspect of NICE
guidance. However, subject to the important
caveats outlined above for the analysis of band 2
data, the economic analysis suggests that clozapine
may not be cost-effective for this group of patients.
This will be examined further in secondary
analyses. The economic results differ from the
overall literature about the cost-effectiveness of
clozapine, which suggests that clozapine is cost-
effective. However, the majority of these economic
comparisons compare clozapine with conventional
antipsychotics. The results of this economic
evaluation are broadly in line with the economic
studies that have compared clozapine with atypical
antipsychotics in people with narrowly defined
treatment resistance.



Band 1
In people with schizophrenia whose medication is
being changed because of intolerance or
inadequate clinical response, there is no
disadvantage in terms of quality of life and
symptoms over 1 year in commencing
conventional antipsychotic drugs rather than new
(non-clozapine) atypical drugs. There is an
economic advantage in terms of utility, QALYs and
costs to changing to a conventional antipsychotic
in the first instance. A trial of a conventional drug
is recommended in patients unresponsive to or
intolerant of current drug treatment.

This result is not accounted for by inadequate
power or by patterns of drug discontinuation and
is supported by data from the primary quality of
life measure, symptom scales and side-effects
measures. Drug costs represented a small
proportion of the overall costs of care (less than 5%).

There was a non-significant trend for participants
still to be in the randomised treatment arm for
new atypicals versus conventionals at 1 year (65%
versus 54%).

Band 2
In people with schizophrenia whose medication is
being changed because of narrowly defined
treatment resistance, there is a statistically
significant advantage in terms of symptoms but
not quality of life over 1 year in commencing
clozapine rather than new (non-clozapine) atypical
drugs.

The superior clinical effectiveness of clozapine
over new atypicals as a class in treatment-resistant
schizophrenia suggested by efficacy trials is
supported for the first time in routine NHS
settings. These findings support the use of
clozapine in this patient population as
recommended in NICE guidance. However, the
change to clozapine is not supported by the
economic analysis, which suggests that the small
improvements in symptoms and QALYs are
associated with a high cost, and may not represent
value for money.

Others
The deaths in the study appeared unrelated to the
assigned class of drug treatment. There were no
deaths among those receiving clozapine.

This trial does not allow any statements to be
made about the relative safety, efficacy and cost of
new atypicals versus conventionals as first line
drugs. Thus, no comment is made on NICE
guidance as to the availability of new atypical
drugs first line.

Further analysis
Further planned analyses of this data set include
an examination of the effects of injectables, the
impact and determinants of polypharmacy, and an
examination of QLS validity and determinants of
QLS score in schizophrenia.

Recommendations for future
research
The following areas are recommended for further
research:

� The validation of the EuroQol and, if needed,
development of disease-specific health status
measures, well-being and associated utility in
serious mental illness. Qualitative work with
patients and carers is required to identify the
key attributes that are important to people with
schizophrenia and their carers and to society as
a whole. These could then be used with direct
utility measurement techniques to determine
the order and strength of preferences for these
attributes.

� A randomised trial of depot drug treatment
versus oral treatment in schizophrenia.

� A randomised trial of a low-dose ‘conventional’
such as sulpiride versus a new atypical in first
episode schizophrenia. In view of the limited
equipoise experienced by clinicians as
demonstrated in band 1, and of the recent
NICE guidance, the feasibility of this trial in the
NHS would need to be carefully explored.

� An investigation into the possible financial and
other mechanisms of rewarding clinician
participation in recruitment to trials.

Health Technology Assessment 2006; Vol. 10: No. 17

83

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

Chapter 8

Conclusions





Health Technology Assessment 2006; Vol. 10: No. 17

85

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

All the authors would like to thank the clinicians
and other health professionals for their

invaluable help in the running of the project and
collection of data. We would also like to thank the
patients for agreeing to participate in the
assessments.

The authors would like to express their
appreciation to the independent members of the
Steering and Data Monitoring and Ethics
Committees: Glyn Lewis, John Geddes and Peter
Elton, in addition to Alex Barrow, Tracy Fay,
Maurice Gervin and Susie Morrow, who assisted in
the management of the study. The following
people provided essential clinical support to the
trial: Maria Clark, Tanya Hawthorn, Fiona Hynes,
Fionnbar Lenihan, Jenny Massie, Ahmed
Mahmoud and Paul Monks.

The authors are also grateful to members of the
study team who carried out patient assessments:
Candice Blackwell, Nerys Gooding, Rhona Howitt,
Natasha Newbery, Eleanor Page, Joanne Shepherd
and Emma Sowden. Secretarial support was
provided by Patricia Smith and Helen Woodiwiss.
Data entry, database design, IT support and
additional data collection were provided by Simon
Foster, Xinming Jin, Zhenhua Zhu, John Cooley,
Paul Schofield and Lisa Riley.

Contribution of authors
Shôn Lewis (Professor of Adult Psychiatry)
prepared the discussion and conclusions, and
commented on drafts of the report. Linda Davies
(Reader and Director) was responsible for the
economics methods and results. Peter Jones
(Professor of Psychiatry) prepared the discussion
and conclusion. Tom Barnes (Professor of Clinical
Psychiatry) prepared the introduction. Robin
Murray (Head of Department) prepared the
discussion and conclusion. Rob Kerwin (Professor
of Clinical Neuropharmacology) and David Taylor
(Chief Pharmacist and Honorary Senior Lecturer)
were responsible for the mirror-image study
report. Karen Hayhurst (Clinical Trial Manager)
prepared the methods section, the results section
and the structure of report, and organised the
revisions required following referees’ comments.
Alison Markwick (Epidemiologist) worked on the
methods section and recruitment. Helen Lloyd
(Research Student) worked on the methods
section, recruitment and clinicians’ attitudes
survey report. Graham Dunn (Professor of
Biomedical Statistics) worked on the statistics,
methods and results. All authors commented on
drafts of the report.

Acknowledgements





1. American Psychiatric Association. Diagnostic and
statistical manual of mental disorders. 4th ed. 
(DSM-IV) Washington, DC: APA; 1994.

2. Mortensen PB, Pedersen CB, Westergaard T,
Wohlfahrt J, Ewald H, Mors O, et al. Effects of
family history and place and season of birth on the
risk of schizophrenia. N Engl J Med 1999;
340:603–8.

3. Pedersen CB, Mortensen PB. Evidence of a
dose–response relationship between urbanicity
during upbringing and schizophrenia risk. Arch
Gen Psychiatry 2001;58:1039–48.

4. Robinson D, Woerner MG, Alvir JM, Bilder R,
Goldman R, Geisler S, et al. Predictors of relapse
following response from a first episode of
schizophrenia or schizoaffective disorder. Arch Gen
Psychiatry 1999;56:241–7. 

5. Wiersma D, Nienhuis FJ, Slooff CJ, Giel R.
Natural course of schizophrenic disorders: a 
15-year follow-up of a Dutch cohort. Schizophr Bull
1998;24:75–85.

6. Cardno AG, Marshall EJ, Coid B, Macdonald AM,
Ribchester TR, Davies NJ, et al. Heritability
estimates for psychotic disorders: the Maudsley
twin psychosis study. Arch Gen Psychiatry 1999;
56:162–7.

7. Cannon M, Caspi A, Moffitt TE, Harrington H,
Taylor A, Murray RM, et al. Evidence or early
childhood, pan-developmental impairment
specific to schizophreniform disorder. Arch Gen
Psychiatry 2002;59:449–56.

8. Sensky T, Turkington D, Kingdon D, Scott JL,
Scott J, Siddle R, et al. A randomized controlled
trial of cognitive-behavioral therapy for persistent
symptoms in schizophrenia. Arch Gen Psychiatry
2000;57:65–173.

9. Baldessarini RJ, Cohen BM, Teicher MH.
Significance of neuroleptic dose and plasma level
in the pharmacological treatment of psychosis.
Arch Gen Psychiatry 1988;45:79–91.

10. Davis JM, Kane JM, Marder S, Brauzer B, Gierl B,
Schooler N, et al. Dose response of prophylactic
antipsychotics. J Clin Psychiatry 1993;54 (Suppl 3):
24–30.

11. Essock SM, Hargreaves WA, Covell NH, Goethe J.
Clozapine’s effectiveness for patients in state
hospitals: results from a randomized trial.
Psychopharmacol Bull 1996;32:683–97.

12. Kane J. Factors which can make patients difficult
to treat. Br J Psychiatry 1996;169 (Suppl 31):10–14. 

13. Weiden PJ, Olfson M. The cost of relapse in
schizophrenia. Schizophr Bull 1995;21:419–29.

14. Prudo R, Blum HM. Five year outcome and
prognosis in schizophrenia: a report from the
London Field Research Centre of the International
Pilot Study of Schizophrenia. Br J Psychiatry 1987;
150:345–54.

15. Bebbington PE. The content and context of
compliance. Int J Psychopharmacol 1995;9 (Suppl 5):
41–50.

16. Barnes TRE, Edwards JG. The side-effects of
antipsychotic drugs. I. Neuropsychiatric effects. 
In Barnes TRE, editor. Antipsychotic drugs and their
side-effects. London: Academic Press; 1993.
pp. 213–47.

17. Edwards JG, Barnes TRE. The side-effects of
antipsychotic drugs. II. Effects on other
physiological systems. In Barnes TRE, editor.
Antipsychotic drugs and their side-effects. London:
Academic Press; 1993. pp. 249–75.

18. Tarsy D, Baldessarini RJ, Tarazi FI. Effects of
newer antipsychotics on extrapyramidal function.
CNS Drugs 2002;16:23–45.

19. Kaspar S, Hale A, Azorin J-M, Möller H-J.
Benefit–risk evaluation of olanzapine, risperidone
and sertindole in the treatment of schizophrenia.
Eur Arch Psychiatry Clin Neurosci 1999;
249 (Suppl 4):99–107.

20. Leucht S, Potschel-Walz G, Abraham D, Kissling W.
Efficacy and EPS of the new antipsychotics
olanzapine, quetiapine, risperidone and sertindole
compared to conventional antipsychotics and
placebo: a meta-analysis of randomized, controlled
trials. Schizophr Res 1999;35:51–68.

21. Gerlach J, Larsen EB. Subjective experience and
mental side effects of antipsychotic treatment. Acta
Psychiatr Scand 1999; Suppl 395:113–17.

22. Stanniland C, Taylor D. Tolerability of atypical
antipsychotics. Drug Saf 2000;22:195–214. 

23. Voruganti L, Cortese L, Oyewumi L, Cernovsky Z,
Zirul S, Awad A. Comparative evaluation of
conventional and novel antipsychotic drugs with
reference to their subjective tolerability, side-effect
profile and impact on quality of life. Schizophr Res
2000;43:135–45.

24. Geddes J, Freemantle N, Harrison P, Bebbington P.
Atypical antipsychotics in the treatment of
schizophrenia: systematic overview and meta-
regression analysis. BMJ 2000;321:1371–6.

Health Technology Assessment 2006; Vol. 10: No. 17

87

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

References



25. Adams C, Duggan L. Paper corrupts concept of
evidence based medicine [letter]. BMJ 2001;
322:927.

26. Anderson I. Users’ views are important [letter].
BMJ 2001;322:926.

27. Kerwin R. Paper underrates patients’ experience
of extrapyramidal symptoms [letter]. BMJ 2001;
322:926.

28. Lee S. Informed relationship between doctor and
patient does not exist in many parts of the world
[letter]. BMJ 2001;322:925–6.

29. Prior C, Clements J, Rowett M. Users’ experiences
of treatments must be considered [letter]. BMJ
2001;322:924.

30. Rowsell R, Link C, Donoghue J. Validity of
dropout rates as proxy measure of tolerability is
unknown [letter]. BMJ 2001;322:925.

31. Taylor D. Pragmatic considerations are important
when considering which drug to prescribe [letter].
BMJ 2001;322:925.

32. Bagnall AM, Jones L, Ginnelly L, Lewis R,
Glanville J, Gilbody S, et al. A systematic review of
atypical antipsychotic drugs in schizophrenia.
Health Technol Assess 2003;7(13).

33. Davies L, Lewis S. Antipsychotic medication for people
with schizophrenia: an exploratory economic analysis of
alternative treatment algorithms. Centre for Health
Economics Discussion Paper 178. York: University
of York; 2000.

34. Leucht S, Barnes TRE, Kissling W, Engel RR,
Correll C, Kane JM. Relapse prevention in
schizophrenia with new generation antipsychotics:
a systematic review and explorative meta-analysis
of randomized controlled trials. Am J Psychiatry
2003;160:1209–22.

35. Duggan L, Fenton M, Dardennes RM, El-Dosoky A,
Indran S. Olanzapine for schizophrenia (Cochrane
Review). In The Cochrane Library (Issue 1). Oxford:
Update Software; 2001.

36. Brenner HD, Dencker SJ, Goldstein MJ, 
Hubbard JW, Keegan DL, Kruger G, et al. Defining
treatment refractoriness in schizophrenia.
Schizophr Bull 1990;16:551–62.

37. Conley RR, Buchanan RW. Evaluation of
treatment-resistant schizophrenia. Schizophr Bull
1997;23:663–74.

38. Lieberman JA, Alvir JM, Woerner M, Degreef G,
Bilder RM, Ashtari M, et al. Prospective study of
psychobiology in first-episode schizophrenia at
Hillside Hospital. Schizophr Bull 1992;18:351–71.

39. MacMillan JF, Crow TJ, Johnson AL, Johnstone EC.
The Northwick Park study of first episodes of
schizophrenia, III. Short term outcome in trial
entrants and trial eligible patients. Br J Psychiatry
1986;148:128–33.

40. Kane JM, Honigfeld G, Singer J, Meltzer H.
Clozapine for the treatment-resistant
schizophrenic: a double blind comparison with
chlorpromazine. Arch Gen Psychiatry 1988;
45:789–96.

41. Schulz SC, Conley RR, Kahn EM, Alexander JE.
Nonresponders to neuroleptics: a distinct subtype.
In Schulz SC, Tamminga CA, editors.
Schizophrenia: Scientific Progress. Oxford: Oxford
University Press; 1989. pp. 341–50.

42. Liddle PF. Cognitive impairment in schizophrenia:
its impact on social functioning. Acta Psychiatr
Scand 2000;101:11–16.

43. Meltzer HY. Treatment of the
neuroleptic–nonresponsive schizophrenic patient.
Schizophr Bull 1992;18:515–42.

44. Osser DN, Albert LG. Is clozapine response
different in neuroleptic nonresponders versus
partial responders? Arch Gen Psychiatry 1990;
47:189–90.

45. Curson DA, Pantelis C, Ward J, Barnes TRE.
Institutionalism and schizophrenia thirty years on:
clinical poverty and the social environment in
three British mental hospitals in 1960 compared
with a fourth in 1990. Br J Psychiatry 1992;
160:230–41.

46. Hirsch SR, Barnes TRE. Clinical use of high-dose
neuroleptics. Br J Psychiatry 1994;164:94–6.

47. Thompson C. The use of high-dose antipsychotic
medication. Br J Psychiatry 1994;164:
448–58.

48. Kane JM. Acute treatment. In Barnes TRE, editor.
Antipsychotic drugs and their side-effects. London:
Academic Press; 1993. pp. 169–81.

49. Harrington M, Lelliott P, Paton C, Okocha C,
Duffett R, Sensky T. The results of a multi-centre
audit of the prescribing of antipsychotic drugs for
in-patients in the UK. Psychiatric Bulletin 2002;
26:414–18.

50. Harrington M, Lelliott P, Paton C, Konsolaki T,
Sensky T, Okocha C. Variation between services in
polypharmacy and combined high dose of
antipsychotic drugs prescribed for in-patients.
Psychiatric Bulletin 2002;26:418–20.

51. Leppig M, Bosch B, Naber D, Hippius H.
Clozapine in the treatment of 121 outpatients.
Psychopharmacology 1989;99:S77–9.

52. Peacock L, Gerlach J. Clozapine treatment in
Denmark: concomitant psychotropic medication
and haematologic monitoring in a system with
liberal usage practices. J Clin Psychiatry 1994;
55:44–9.

53. McCarthy RH, Terkelsen KG. Risperidone
augmentation of clozapine. Pharmacopsychiatry
1995;28:61–3.

References

88



54. Friedman J, Ault K, Powchik P. Pimozide
augmentation for the treatment of schizophrenic
patients who are partial responders to clozapine.
Biol Psychiatry 1997;42:522–3.

55. Stubbs JH, Haw CM, Staley CJ, Mountjoy CQ.
Augmentation with sulpiride for schizophrenic
patients partially responsive to clozapine. Acta
Psychiatr Scand 2000;102:390–4.

56. Gupta S, Sonnenberg SJ, Frank B. Olanzapine
augmentation of clozapine. Ann Clin Psychiatry
1998;10:113–15.

57. Mowerman S, Siris SG. Adjunctive loxapine in a
clozapine-resistant cohort of schizophrenic
patients. Ann Clin Psychiatry 1996;8:193–7.

58. Ziegenbein M, Rosenthal O, Garlipp P.
Coadministration of clozapine and amisulpride 
in psychotic patients. Eur Psychiatry 2002;
17 (Suppl 1):99s.

59. Chong S-A, Tan CH, Lee HS. Hoarding and
clozapine–risperidone combination. Can J
Psychiatry 1996;41:315–16.

60. Koreen AR, Lieberman JA, Kronig M, Cooper TB.
Cross-tapering clozapine and risperidone. Am J
Psychiatry 1995;152:1690.

61. Adesanya A, Pantelis C. Adjunctive risperidone
treatment in patients with clozapine-resistant
schizophrenia [letter]. Aust N Z J Psychiatry
2001;34:533–4.

62. Henderson DC, Goff DC. Risperidone as an
adjunct to clozapine therapy in chronic
schizophrenics. J Clin Psychiatry 1996;57:395–7.

63. Raskin S, Katz G, Zislin Z, Knobler HY, Durst R.
Clozapine and risperidone: combination/
augmentation treatment of refractory
schizophrenia: a preliminary observation. 
Acta Psychiatr Scand 2000;101:334–6.

64. Tyson SC, Devane CL, Risch SC. Pharmacokinetic
interaction between risperidone and clozapine. 
Am J Psychiatry 1995;152:1401–2.

65. Yuzda MSK. Combination antipsychotics: what is
the evidence? Journal of Informed Pharmacotherapy
2000;2:300–5.

66. Shiloh R, Zemishlany Z, Aizenberg D, Radwan M,
Schwartz B, Dorfman-Etrog P, et al. Sulpiride
augmentation in people with schizophrenia
partially responsive to clozapine. A double-blind,
placebo-controlled study. Br J Psychiatry 1997;
171:569–73.

67. Takhar J. Pimozide augmentation in a patient with
drug-resistant psychosis previously treated with
olanzapine. J Psychiatry Neurosci 1999;24:248–9.

68. Mujica R, Weiden P. Neuroleptic malignant
syndrome after the addition of haloperidol to
atypical antipsychotic. Am J Psychiatry 2001;
158:650–1.

69. Chong S-A, Remington G. Clozapine
augmentation. Schizophr Bull 2000;26:421–40.

70. Godlesky LS, Sernyak MJ. Agranulocytosis after
addition of risperidone to clozapine treatment. 
Am J Psychiatry 1996;153:735–6.

71. Borison RL, Diamond BI, Sinha D. Clozapine
withdrawal rebound psychosis. Psychopharmacol Bull
1988;24:260–3.

72. Breier A, Buchanan RW, Kirkpatrick B, Davis OR,
Irish D, Summerfelt A, et al. Effect of clozapine on
positive and negative symptoms in outpatients
with schizophrenia. Am J Psychiatry 1994;
151:20–6.

73. Rosenheck R, Cramer J, Xu W, Thomas J,
Henderson W, Frisman L, et al. Comparison of
clozapine and haloperidol in hospitalized patients
with refractory schizophrenia. N Engl J Med 1997;
337:809–15.

74. Joffe G, Rybak J, Burkin M, Appelberg B, Joffe M,
Gadeke R, et al. Clozapine response in early
treatment-resistant schizophrenia. Nord J Psychiatry
1998;52 (Suppl 41): 190.

75. Grassi B, Ferrari R, Epifani M, Dragoni C, 
Cohen S, Scarone S. Clozapine lacks previous
clinical efficacy when restarted after a period of
discontinuation: a case series. Eur
Neuropsychopharmacol 1999;9:479–81.

76. Wahlbeck K, Cheine M, Essali MA. Clozapine
versus typical neuroleptic medication for
schizophrenia (Cochrane review). In The 
Cochrane Library (Issue 4). Oxford: Update
Software; 2003.

77. Chakos M, Lieberman J, Hoffman E, Bradford D,
Sheitman B. Effectiveness of second generation
antipsychotics in patients with treatment-resistant
schizophrenia: a review and meta-analysis of
randomized trials. Am J Psychiatry
2001;158:518–26.

78. Cheine MV, Wahlbeck K, Rimón R.
Pharmacological treatment of schizophrenia
resistant to first-line treatment: a critical systematic
review and meta-analysis. International Journal of
Psychiatry in Clin Practice 1999;3:159–69.

79. Kane JM, Marder SR, Schooler NR, Wirshing WC,
Umbricht D, Baker RW, et al. Clozapine and
haloperidol in moderately refractory
schizophrenia. Arch Gen Psychiatry 2001;58:965–72.

80. Buckley P, Bartell J, Donenwirth K, Lee S, 
Torigoe F, Schulz SC, et al. Violence and
schizophrenia: clozapine as a specific
antiaggressive agent. Bulletin of the American
Academy of Psychiatry an Law 1995;23:607–11.

81. Volavka J. The effects of clozapine on aggression
and substance abuse in schizophrenic patients.
J Clin Psychiatry 1999;60 (Suppl 12):43–6.

Health Technology Assessment 2006; Vol. 10: No. 17

89

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.



82. Keefe R, Silva S, Perkins D, Lieberman J. 
The effects of atypical antipsychotic drugs in
neurocognitive impairment in schizophrenia: a
review and meta-analysis. Schizophr Bull 1999;
25:201–22.

83. Lee M, Jayathilake K, Meltzer H. A comparison of
the effect of clozapine with typical neuroleptics on
cognitive function in neuroleptic-responsive
schizophrenia. Schizophr Res 1999;37:1–11.

84. Meltzer H, McGurk S. The effect of clozapine,
risperidone, and olanzapine in cognitive function
in schizophrenia. Schizophr Bull 1999;25:
233–56.

85. Meltzer HY, Okayli G. The reduction of suicidality
during clozapine treatment in neuroleptic resistant
schizophrenia: impact on risk–benefit assessment.
Am J Psychiatry 1995;152:183–90.

86. Munro J, O’Sullivan D, Andrews C, Arana A,
Mortimer A, Kerwin R. Active monitoring of
12760 clozapine recipients in the UK and Ireland.
Br J Psychiatry 1999;175:576–80.

87. Reid WH, Mason M, Hogan T. Suicide prevention
effects associated with clozapine therapy in
schizophrenia and schizoaffective disorder.
Psychiatr Serv 1998;49:1029–33.

88. Meltzer HY, Casey DE, Garver DL, Lasagna L,
Marder SR, Masand PS, et al. Atypical
antipsychotics for treatment of depression in
schizophrenia and affective disorders. J Clin
Psychiatry 1998;59 (Suppl 12):41–5.

89. Meltzer HY, Alphs L, Green AI, Altamura AC,
Anand R, Bertoldi A, et al. Clozapine treatment for
suicidality in schizophrenia: International Suicide
Prevention Trial (InterSePT). Arch Gen Psychiatry
2003;60:82–91.

90. Tuunainen A, Wahlbeck K, Gilbody SM. Newer
atypical antipsychotic medication versus clozapine
for schizophrenia (Cochrane Review). In The
Cochrane Library (Issue 1) Oxford: Update
Software; 2001.

91. Azorin J-M, Spiegel R, Remington G, Vanelle J-M,
Péré J-M, Giguere M, et al. A double-blind
comparative study of clozapine and risperidone in
the management of severe chronic schizophrenia.
Am J Psychiatry 2001;158:1305–13.

92. Bondolfi G, Dufour H, Patris M, My JP, Billeter U,
Eap CB, et al. Risperidone versus clozapine in
treatment-resistant chronic schizophrenia: a
randomized double-blind study. The Risperidone
Group. Am J Psychiatry 1998;155:499–504.

93. Flynn SW, MacEwan GW, Altman S, Kopala LC,
Fredrikson DH, Smith GN, et al. An open
comparison of clozapine and risperidone in
treatment-resistant schizophrenia.
Pharmacopsychiatry 1998;31:25–9.

94. Wirshing DA, Marshall BD, Green MF, Mintz J,
Marder SR, Wirshing WC. Risperidone in
treatment-refractory schizophrenia. Am J Psychiatry
1999;156:1374–9.

95. Bouchard RH, Merette C, Poucher E, Demers MF,
Villeneuve J, Roy-Gagnon MH, et al. Longitudinal
comparative study of risperidone and conventional
neuroleptics for treating patients with
schizophrenia. The Quebec Schizophrenia Study
Group. J Clin Psychopharmacol 2000;20:295–304.

96. Gilbody SM, Bagnall AM, Duggan L, Tuunainen A.
Risperidone versus other atypical antipsychotic
medication for schizophrenia (Cochrane Review).
In The Cochrane Library (Issue 1). Oxford: Update
Software; 2002.

97. Baldacchino AM, Stubbs JH, Nevison-Andrews D.
The use of olanzapine in non compliant or
treatment resistant clozapine populations in
hospital. Pharmacy Journal 1998;260:207–9.

98. Launer M. Place of olanzapine in therapy [letter].
Pharmacy J 1998;260:267.

99. Sheitman BB, Lindgren JC, Early J, Sved M.
High-dose olanzapine for treatment-refractory
schizophrenia. Am J Psychiatry 1997;154:1626.

100. Conley RR, Tamminga CA, Bartko JJ, 
Richardson C, Peszke M, Lingle J, et al.
Olanzapine compared with chlorpromazine in
treatment resistant schizophrenia. Am J Psychiatry
1998;155:914–20.

101. Tollefson GD, Birkett MA, Kiesler GM, Wood AJ.
Double-blind comparison of olanzapine versus
clozapine in schizophrenic patients clinically
eligible for treatment with clozapine. Biol Psychiatry
2001;49:52–63.

102. Dursun SM, Gardner DM, Bird DC, Flinn J.
Olanzapine for patients with treatment-resistant
schizophrenia: a naturalistic case-series study. 
Can J Psychiatry 1999;44:701–4.

103. Conley RR, Tamminga, CA, Kelly DL, 
Richardson CM. Treatment-resistant schizophrenic
patients respond to clozapine after olanzapine
non-response. Biol Psychiatry 1999;46:73–7.

104. Lindenmayer J-P, Czober P, Volavka J, 
Lieberman JA, Citrome L, Sheitman B, et al.
Olanzapine in refractory schizophrenia after
failure of typical or atypical antipsychotic
treatment: an open label switch study. J Clin
Psychiatry 2002;63:931–5.

105. Baird JW. The utility of quetiapine in a patient with
a history of poor response to previous treatment.
J Clin Psychiatry 1999;60 (Suppl 23):15–16.

106. Brooks JO III. Successful outcome using
quetiapine in a case of treatment-resistant
schizophrenia with assaultive behaviour. Schizophr
Res 2001;50:133–4.

References

90



107. Reznik I, Benatov R, Sirota P. Long term efficacy
and safety of quetiapine in treatment refractory
schizophrenia. A case report. Int J Psychiatry Clin
Practice 2000;4:77–80.

108. Emsley RA, Raniwalla J, Bailey PJ, Jones AM. 
A comparison of quetiapine (‘seroquel’) and
haloperidol in schizophrenic patients with a
history of and a demonstrated, partial response to
conventional antipsychotic treatment. Int Clin
Psychopharmacol 2000;15:121–31.

109. Buckley PF. Comparison of the effects of
quetiapine and haloperidol in a cohort of patients
with treatment resistant schizophrenia. Schizophr
Res 2001;49:225–7.

110. Goff DC, Shader RI. Non-neurological side-effects
of antipsychotic drugs. In Hirsch SR, Weinberger
D, editors. Schizophrenia. 2nd ed. Oxford:
Blackwell Publishing; 2002. pp. 573–88.

111. Gerlach J, Peacock L. New antipsychotics: the
present status. Int Clin Psychopharmacol 1995;
10 (Suppl 3):39–48.

112. Kurz M, Hummer M, Oberbauer H, Fleischhacker
WW. Extrapyramidal side effects of clozapine and
haloperidol. Psychopharmacol 1995;118:52–6.

113. Chouinard G. A placebo-controlled clinical trial of
remoxipride and chlorpromazine in newly
admitted schizophrenic patients with acute
exacerbation. Acta Psychiatr Scand 1990;
Suppl 82:111–19.

114. Lewander T, Westerbergh S-E, Morrison D.
Clinical profile of remoxipride – a combined
analysis of a comparative double-blind multicentre
trial programme. Acta Psychiatr Scand 1990;
Suppl 82:92–98.

115. Chouinard G, Jones B, Remington G, Bloom D,
Addington D, MacEwan GW, et al. A Canadian
multicenter placebo-controlled study of fixed
doses of risperidone and haloperidol in the
treatment of schizophrenic patients. J Clin
Psychopharmacol 1993;13:25–40.

116. Claus A, Bollen J, De Cuyper H, Eneman M,
Malfroid M, Peuskens J, et al. Risperidone versus
haloperidol in the treatment of chronic
schizophrenic inpatients: a multicentre double-
blind comparative study. Acta Psychiatr Scand 1992;
85:295–305.

117. Coley KC, Carter CS, DaPos SV, Maxwell R, 
Wilson JW, Branch RA. Effectiveness of
antipsychotic therapy in a naturalistic setting: a
comparison between risperidone, perphenazine
and haloperidol. J Clin Psychiatry 1999;60:850–6.

118. Marder SR, Meibach RC. Risperidone in the
treatment of schizophrenia. Am J Psychiatry 1994;
151:825–35.

119. Peuskens J. Risperidone in the treatment of
patients with chronic schizophrenia: a multi-
national, multi-centre, double-blind, parallel-
group study versus haloperidol. Br J Psychiatry
1995;166:712–26.

120. Tamminga CA, Mack RJ, Granneman GR, 
Silber CJ, Kashkin KB. Sertindole in the treatment
of psychosis in schizophrenia: efficacy and safety.
Int Clin Psychopharmacol 1997;12 (Suppl 1):S29–35.

121. Beasley CM Jr, Sanger T, Satterlee W, Tollefson G,
Tran P, Hamilton S. Olanzapine versus placebo:
results of a double-blind, fixed-dose olanzapine
trial. Psychopharmacology 1996;124:159–67.

122. Coukell AJ, Spencer CM, Benfield P. Amisulpride:
a review of its pharmacodynamic and
pharmacokinetic properties and therapeutic
efficacy in the management of schizophrenia. 
CNS Drugs 1996;6:237–56.

123. Sussman N, Ginsberg D. Effects of psychotropic
drugs on weight. Psychiatric Annals 1999;29:580–94.

124. Taylor D, McAskill R. Atypical antipsychotics and
weight gain – a systematic review. Acta Psychiatr
Scand 2000;101:416–32.

125. Wirshing DA, Erhart SM, Pierre JM, Boyd JA.
Nonextrapyramidal effects of novel antipsychotics.
Curr Opin Psychiatry 2000;13:45–50.

126. Aitchison K, Kerwin RW. Cost effectiveness of
clozapine. Br J Psychiatry 1997;171:125–30.

127. Davies LM, Drummond MF. Economics and
schizophrenia: the real cost. Br J Psychiatry 1994;
154 (Suppl):18–21.

128. Knapp M. Costs of schizophrenia. Br J Psychiatry
1997;171:509–18.

129. Bille A, Andersen J. Risperidone–olanzapine drug
outcomes studies in schizophrenia (RODOS) single
centre report from an international study series.
European Neuropsychopharmacology 1999;9
(Suppl 5):S286.

130. Finley PR, Sommer BR, Corbitt JL, Brunson GH,
Lum BL. Risperidone: clinical outcome predictors
and cost effectiveness in a naturalistic setting.
Psychopharmacol Bull 1998;34:75–81.

131. Galvin PM, Knezek LD, Rush AJ, Toprac MG,
Johnson B. Clinical and economic impact of newer
versus older antipsychotic medications in a
community mental health center. Clin Ther 1999;
21:1105–16.

132. Gianfrancesco F, Durkin MB, Mahmoud R, 
Wang R-H. Use of health care services by patients
treated with risperidone versus conventional
antipsychotic agents. Pharmacoeconomics 2002;
20:413–27.

133. Hosak L, Bahbouh R. Costs and outcomes of
risperidone treatment in schizophrenia in the
Czech Republic. Eur Psychiatry 2002;17:213–21.

Health Technology Assessment 2006; Vol. 10: No. 17

91

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.



134. Kasper S, Duchesne I. Inpatient treatment of
schizophrenia: real life study of the two leading
atypical antipsychotics. Eur Neuropsychopharmacol
2000;10 (Suppl 3):S316–17.

135. Lewis M, McCrone P, Frangou S. Service use and
costs of treating schizophrenia with atypical
antipsychotics. J Clin Psychiatry 2001,62:749–56.

136. Loos JCM, Van Zonneveld TH, Loonen AJM.
Comparison of costs and effects of treatment with
risperidone versus olanzapine in daily practice.
Eur Neuropsychopharmacol 2000;10 (Suppl 3):S292–3.

137. Lynch J, Morrison J, Graves N, Meddis D,
Drummond MF, Hellewell JSE. The health
economic implications of treatment with
quetiapine: an audit of long term treatment for
patients with chronic schizophrenia. Eur Psychiatry
2001;16:307–12.

138. Martin S, Wright T. Risperidone–olanzapine drug
outcome study (RODOS): the first English results.
Eur Neuropsychopharmacol 2000;10 (Suppl 3):
S310–1.

139. Martin BC, Miller LS, Kotzan JA. Antipsychotic
prescription use and costs for persons with
schizophrenia in the 1990s: current trends and
five year time series forecasts. Schizophr Res 2001;
47:281–92.

140. Percudani M, Fattore G, Galletta J, Mita PL,
Contini A, Altamura AC. Health care costs of
therapy refractory schizophrenic patients treated
with clozapine: a study in a community psychiatric
service in Italy. Acta Psychiatr Scand 1999;
99:274–80.

141. Schiller MJ, Shumwaay M, Hargreaves WA.
Treatment costs and patients outcomes with use of
risperidone in a public mental health setting.
Psychiatr Serv 1999;50:228–32.

142. Schwartz TL, Saba M, Hardoby W, Virk S, 
Masand PS. Use of atypical antipsychotics in a
Veteran Affairs hospital. Prog Neuropsychopharmacol
Biol Psychiatry 2002;26:1207–10.

143. Blieden N, Flinders S, Hawkins K, Reid M, 
Alphs LD, Arfken CL. Health status and health
care costs for publicly funded patients with
schizophrenia started on clozapine. Psychiatr Serv
1998;49:1590–3.

144. Edgell ET, Andersen SW, Johnstone BM, 
Dulisse B, Revicki D, Breier A. Olanzapine versus
risperidone: a prospective comparison of clinical
and economic parameters. Pharmacoeconomics
2000;18:567–79.

145. Essock SM, Frisman LK, Covell NH, 
Hargreaves WA. Cost effectiveness of clozapine
compared with conventional antipsychotic
medication for patients in state hospitals. Arch Gen
Psychiatry 2000;57:987–94.

146. Gregor KJ, Allicar MP, Lilliu H, Bouhassira M, 
Le Pen C. An economic comparison of olanzapine
versus haloperidol in the treatment of
schizophrenia in France. Schizophr Res 2000;
41:189–90.

147. Hamilton SH, Revicki DA, Genduso LA, 
Tollefson GD. Costs of olanzapine compared with
haloperidol for schizophrenia. Results from a
randomized clinical trial. Schizophr Res 1998;
29(1–2):149.

148. Hammond CM, Pierson JF, Grande TP, 
Munetz MR, Wilson DR, Pathak DS. Economic
evaluation of risperidone in an outpatient
population. Ann Pharmacother 1999;33:1160–6.

149. Karki SD, Bellnier TJ, Patil K, Oretega T. 
Cost effectiveness of atypical antipsychotics in
severely and persistently ill mentally ill patients
with schizophrenia and schizoaffective disorders.
Drug Benefit Trends 2001;13(2).

150. Obenchain RL, Johnstone BM. Mixed model
imputation of cost data for early discontinuers
from a randomised clinical trial. Drug Inf J 1999;
33:191–209.

151. Rosenheck R, Cramer J, Allan E, Erdos J, 
Frisman LK, Xu W. Cost-effectiveness of clozapine
in patients with high and low levels of hospital
use. Arch Gen Psychiatry 1999;56:565–72.

152. Tunis SL, Johnstone BM, Gibson PJ, Loosbrock DL,
Dulisse BK. Changes in perceived health
functioning as a cost effectiveness measure for
olanzapine versus haloperidol treatment of
schizophrenia. J Clin Psychiatry 1999;60 (Suppl 19):
38–46.

153. Almond S, O’Donnell O. Cost analysis of the
treatment of schizophrenia in the UK: 
a simulation model comparing olanzapine
risperidone and haloperidol. Pharmacoeconomics
2000;17:383–9.

154. Byrom WD, Kilpatrick AT, Garratt CJ. The
perceived cost of newer antipsychotics may be
unfounded: predictions of a decision tree model.
Eur Neuropsychopharmacol 1998;8:S305–6.

155. Launois R, Graff Von Der Schulenberg MG, Knapp
M, Toumi M. Cost effectiveness of sertindole versus
olanzapine or haloperidol: a comprehensive
model. International Journal of Psychiatry in Clinical
Practice 1998;2 (Suppl 2):S79–86.

156. Lecomte P, De Hert M, Van Dijk M, Nuijten M,
Nuyts G, Persson U. A 1-year cost-effectiveness
model for the treatment of chronic schizophrenia
with acute exacerbations in Belgium. Value Health
2000;3:1–11.

157. Oh PI, Lanctot KL, Mittmann N, Iskedjian M,
Einarson TR. Cost utility analysis of risperidone
compared with standard conventional
antipsychotics in chronic schizophrenia. J Med
Econ 2001;4:137–156.

References

92



158. Palmer CS, Revicki DA, Genduso LA, Hamilton SH,
Brown RE. A cost effectiveness clinical decision
analysis model for schizophrenia. American Journal
of Managed Care 1998;4:345–55.

159. Palmer CS, Brunner E, Ruiz-Flores LG, 
Paez-Agraz F, Revicki DA. A cost effectiveness
decision analysis model for treatment of
schizophrenia. Arch Med Res 2002;33:572–80.

160. Tilden D, Aristedes M, Meddis D, Burns T. 
An economic assessment of quetiapine and
haloperidol in patients with schizophrenia only
partially responsive to conventional antipsychotics.
Clin Ther 2002;24:1648–67.

161. Knapp M, Ilson S, David A. Depot preparations in
schizophrenia: the state of the economic evidence.
Int Clin Psychopharmacol 2002;17:135–40.

162. Meltzer HY, Cola P, Way L, Thompson PA, 
Bastani B, Davies MA, et al. Cost effectiveness of
clozapine in neuroleptic resistant schizophrenia.
Am J Psychiatry 1993;150:1630–8.

163. Revicki DA, Luce BR, Weschler JM, Brown RE,
Adler MA. Cost effectiveness of clozapine for
treatment resistant schizophrenia patients. Hospital
Community Psychiatry 1990;41:850–4.

164. Hayhurst K, Brown P, Lewis S. Postcode prescribing
for schizophrenia. Br J Psychiatry 2003;182:281–3.

165. Purcell H, Lewis S. Postcode prescribing in
psychiatry: clozapine in an English county.
Psychiatric Bulletin 2000;24:420–2.

166. Hayhurst KP, Brown P, Lewis S. The cost-
effectiveness of clozapine: a controlled,
population-based, mirror-image study. 
J Psychopharmacol 2002;16:169–75.

167. Addington D, Addington J, Schissel B. 
A depression rating scale for schizophrenics.
Schizophr Res 1996;3:247–51.

168. Guy W. ECDEU Assessment Manual for
Psychopharmacology (revised 1976). Washington DC:
US Government Printing Office. 

169. Yusufi BZ, Mukherjee S, Aitchison K, Dunn G,
Page E, Barnes TR. Inter-rater reliability of the
Antipsychotic Non-Neurological Side Effects Scale
(ANNSERS). Schizophr Bull 2005;31:574. 

170. Heinrichs DW, Hanlon TE, Carpenter WT. 
The Quality of Life Scale: an instrument for rating
the schizophrenic deficit syndrome. Schizophr Bull
1984;10:388–98.

171. Attkisson C, Cook J, Karno M, Lehman A,
McGlashan TH, Meltzer HY, et al. Caring for
people with severe mental disorders: clinical
services research. Schizophr Bull 1992;18:561–626.

172. Lehman AF. Measures of quality of life among
persons with severe and persistent mental

disorders. Soc Psychiatry Psychiatr Epidemiol 1996;
31:78–88.

173. Brooks R. EuroQol: the current state of play.
Health Policy 1996;37:53–72.

174. Kind P. The EuroQol instrument: an index of
health related quality of life. In Spilker B, 
editor. Quality of life and pharmacoeconomics in
clinical trials. 2nd ed. 1996, Philadelphia, PA:
Lippincott–Raven; 1996.

175. Kay SR, Fisbein A, Opler LA. The Positive &
Negative Syndrome Scale for schizophrenia.
Schizophr Bull 1989;13:261–76.

176. Hogan TP, Awad AG, Eastwood R. A self-report
scale predictive of drug compliance in
schizophrenics: reliability and discriminative
validity. Psychol Med 1983;13:177–83.

177. Hayward P, Chan, N, Kemp R, Youle S, David A.
Medication self-management: a preliminary report
on an intervention to improve medication
compliance. Journal of Mental Health 1995;
4:513–19.

178. Simpson G, Angus JSW. A rating scale for
extrapyramidal side effects. Acta Psychiatr Scand
1970;212 (Suppl):9–11.

179. Lingjaerde O, Ahlfors UG, Bech P, Dencker SJ,
Elgen K. The UKU side effects rating scale: a new
comprehensive rating scale for psychotropic drugs
and a cross-sectional study of side-effects in
neuroleptic-treated patients. Acta Psychiatr Scand
1987;Suppl 334:1–100.

180. Derogatis LR. Derogatis interview for sexual
function (DISF/DISF-SR): an introductory report.
J Sex Marital Ther 1997;23:291–304.

181. Lewis S, Tarrier N, Haddock G, Bentall R,
Kinderman P, Kingdon D, et al. Randomised
controlled trial of cognitive-behavioural therapy in
early schizophrenia: acute-phase outcomes. Br J
Psychiatry 2002;181 (Suppl 43):s91–7.

182. Little RJA, Rubin DB. Statistical analysis with missing
data. New York: Wiley; 2002.

183. Rubin DB, Schenker N. Multiple imputation in
health-care data bases: an overview and some
applications. Stat Med 1991;10:585–98.

184. Lavori PW, Dawson R, Shera D. A multiple
imputation strategy for clinical trials with
truncation of patient data. Stat Med 1995;
14:1913–25.

185. Chartered Institute of Public Finance and
Accountancy. The CIPFA database 2002. London:
CIPFA; 2002.

186. Netten A, Curtis L. Unit costs of health and social
care. University of Kent: Personal Social Services
Research Unit; 2002.

Health Technology Assessment 2006; Vol. 10: No. 17

93

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.



References

94

187. Briggs AH. A Bayesian approach to stochastic cost
effectiveness analysis. Health Econ 1999;8:257–61.

188. Briggs AH, O’Brien BJ. The death of cost
minimisation analysis? Health Econ 2003;
10:179–84.

189. Pedram-Sendi P, Briggs AH. Affordability and 
cost-effectiveness: decision-making on the cost-
effectiveness plane. Health Econ 2001;10:675–80.

190. Fenwick E, Claxton K, Sculpher M. Representing
uncertainty. The role of cost-effectiveness
acceptability curves. Health Econ 2001;10:779–87.

191. Cramer J, Rosenheck R, Weichun X, Henderson W,
Thomas J, Charney D. Detecting improvement in
quality of life and symptomatology in
schizophrenia. Schizophr Bull 2001;27:227–34.

192. Soares BGO, Fenton M, Chue P. Sulpiride for
schizophrenia (Cochrane Review). In The Cochrane
Library 1999 (Issue 1). Oxford: Update Software.

193. Leslie DL, Rosenheck RA. From conventional to
atypical antipsychotics and back: dynamic
processes in the diffusion of new medication. Am J
Psychiatry 2002;159:1534–40.

194. Davis JM, Chen N, Glick, D. A meta-analysis of
the efficacy of second generation antipsychotics.
Arch Gen Psychiatry 2003;60(6):553–64.

195. Kronig MH, Munne RA, Szymanski S, 
Safferman AZ, Pollack S, Cooper T, et al. 
Plasma clozapine levels and clinical response for
treatment-refractory schizophrenic patients. Am J
Psychiatry 1995;152:179–82.

196. Robert G, Kennedy P. Establishing cost-
effectiveness of atypical neuroleptics. Br J Psychiatry
1997;171:103–4.

197. Albright PS, Livingstone S, Keegan DL. Reduction
of healthcare resource utilisation and costs
following the use of risperidone for patients with
schizophrenia previously treated with standard
antipsychotic therapy: a retrospective analysis
using the Saskatchewan Health Linkable
Databases. Clin Drug Invest 1996;11:289–99.

198. Nightengale BS, Crumly JM, Liao J, Lawrence BJ,
Jacobs EW. Economic outcomes of antipsychotic
agents in a medicaid population: traditional
agents vs. risperidone. Psychopharmacol Bull 1998;
34:373–82.



Health Technology Assessment 2006; Vol. 10: No. 17

95

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

CUtLASS Patient Satisfaction Questionnaire
DATE OF INTERVIEW: � � � � � � � � STUDY PERIOD: � �

(ddmmyyyy) 12 = Week 12
52 = Week 52

PATIENT INITIALS: � � � INITIALS of TSC
who PERFORMED

RANDOMISATION #: � – � – � � – � � � INTERVIEW: � � �

Instructions: The blinded Clinical Assessor cannot perform this evaluation. Enter one of the codes
listed below:

Is the patient still randomised to the original treatment arm?
1 = No 
2 = Yes �
Is the patient still taking the original antipsychotic medication assigned on the day of randomisation? 
1 = No
2 = Yes �
Did you have a preferred treatment prior to the beginning of the study?
1 = No
2 = Yes �
Were you placed on your preferred treatment at the beginning of the study?
1 = No
2 = Yes �
How satisfied have you been with your new antipsychotic medication?
1 = Very unsatisfied
2 = Unsatisfied
3 = Neither satisfied nor unsatisfied
4 = Satisfied
5 = Very satisfied �
Since taking the new medication my mental health is:
1 = Much better
2 = Better
3 = The same
4 = Worse
5 = Much worse �
In general compared to my previous medication the side effects I experience are:
1 = Much less
2 = Less
3 = The same
4 = Worse
5 = Much worse �
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I would recommend my new medication to a friend with similar (mental health) problems:
1 = Definitely agree
2 = Agree
3 = Neither agree or disagree
4 = Disagree
5 = Definitely disagree �
List up to 3 things you like about your medication

........................................................................................................................................................................

........................................................................................................................................................................

........................................................................................................................................................................

List up to 3 things you dislike about your medication

........................................................................................................................................................................

........................................................................................................................................................................

........................................................................................................................................................................

CUtLASS: Antipsychotic Non-Neurological Side-Effects Rating Scale
Record (ANNSERS)

DATE OF INTERVIEW: � � � � � � � � STUDY PERIOD: � �
(ddmmyyyy) 00= Baseline

12 = Week 12
PATIENT INITIALS: � � � 26 = Week 26

52 = Week 52
RANDOMISATION #: � – � – � � – � � � INITIALS of TSC

who PERFORMED
INTERVIEW: � � �

Instructions: This form should be completed by the blinded Clinical Assessor. The information
should be obtained by interview with the patient. This scale pertains to events over 
the past month.
Rate each item for severity according to the following codes:
0 = absent, 1 = mild, 2 = moderate, 3 = severe, 9 = unknown. 

Item Rating (report by patient)

1 Sedation �
2 Headache �

SLEEP DISTURBANCE

3 Night sleep pattern �
4 Daytime sleepiness/difficulty waking �

SUBJECTIVE EXPERIENCE

5 Loss of energy/drive �
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6 Problems with memory �
7 Problems with concentration �
8 Dysphoria �

CARDIOVASCULAR PROBLEMS Rating (report by patient)

9 Tachycardia �
10 Postural hypotension �

GASTROINTESTINAL PROBLEMS

12 Nausea/vomiting �
13 Constipation �
14 Diarrhoea �
15 Weight gain �

Please record body weight in kg � � � · �
16 Hypersalivation �

ANTICHOLINERGIC PROBLEMS

17 Dry mouth �
18 Blurred vision �
19 Sweating �

GENITOURINARY PROBLEMS

20 Nocturnal enuresis �
21 Difficulty in passing urine �

FEMALE (if patient is not female record N/A) Rating (report by patient)

22 Loss of libido �
23 Problems of sexual arousal �
24 Orgasmic difficulties �
25 Change in menstruation �
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MALE (if patient is not male record N/A)

22 Loss of libido �
23 Erectile difficulties �
24 Delayed ejaculation �
25 Reduction in ejaculatory volume/intensity �
26 Gynaecomastia/galactorrhoea �

OTHER

27 Confusion �
28 Fits �

Please specify and give details: __________________________________________________

29 Respiratory problems �
33 Skin rash �
35 Other side-effect �

Please specify, and give details: __________________________________________________
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CUtLASS Antipsychotic Non-Neurological Side-Effects Rating Scale
Record (ANNSERS)

DATE OF INTERVIEW: � � � � � � � � STUDY PERIOD: � �
(ddmmyyyy) 00= Baseline

12 = Week 12
PATIENT INITIALS: � � � 26 = Week 26

52 = Week 52
RANDOMISATION #: � – � – � � – � � � INITIALS of TSC

who PERFORMED
INTERVIEW: � � �

Instructions: This form should be completed by the unblinded Trial Support Clinician. The
information should be obtained from the patient’s medical records. This scale pertains
to events over the past month.
Rate each item for severity according to the following codes: 
0 = absent, 1 = mild, 2 = moderate, 3 = severe, 9 = unknown.

Item Rating (from medical records)

CARDIOVASCULAR PROBLEMS

11 ECG abnormality/QTc prolongation �
Please specify: __________________________________________________

OTHER

28 Fits �
Please specify and give details: __________________________________________________

29 Respiratory problems �
30 Neuroleptic malignant syndrome �
31 Hepatic dysfunction �
32 Onset/worsening of diabetes mellitus �
34 Blood dyscrasias �

Please specify, and give details: __________________________________________________

35 Other side-effect �
Please specify, and give details: __________________________________________________
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CUtLASS Economic Patient Questionnaire
DATE OF INTERVIEW: � � � � � � � � STOP DATE OF PERIOD: � � � � � � � �

(ddmmyyyy) (ddmmyyyy)

PATIENT INITIALS: � � � STUDY PERIOD: � �
00 = Baseline

RANDOMISATION #: � – � – �� – � � � 12 = Week 12
26 = Week 26
52 = Week 52

Section A: USUAL LIVING SITUATION

1. What is your usual/normal 1 Living alone
living situation now? 2 Living with partner 

3 Living with parents
4 Living with other relatives
5 Living with others
9 Not known �

2. What kind of accommodation is it? 
(Refer to manual for definitions)

Domestic/family 1 Owner occupied flat or house
2 Privately rented flat or house
3 Rented from local 

authority/municipality or 
housing association/co-operative ��

Community (non-hospital) 4 Overnight facility, 24-hour staffed
5 Overnight facility, staffed (not 24-hour)
6 Overnight facility, unstaffed at all times

Hospital 7 Acute psychiatric ward
8 Psychiatric rehabilitation ward
9 Long-stay psychiatric ward

10 General medical ward
11 Homeless/roofless
12 Other (specify) _______________________________

3. If domestic accommodation

How many adults live there? Number of adults �
(aged 16 and over and including the patient, 
if applicable)

And how many children? Number of children �
(under the age of 16)

OR If hospital or community accommodation,
please give the name of the institution __________________________________________________

4. Have you lived anywhere else during the period under observation? 
(No = 1, Yes = 2) �
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4.1 If Yes, please complete the table.

Accommodation type Number of days
(see Q.2 for code) (during period)

Section B: SERVICE RECEIPT

1. Have you used any of these inpatient hospital services during the period under observation?
(Note 1: please enter ‘0’ if service has not been used; Note 2: see manual for definitions)

Type of Inpatient Service Name of Hospital Total number Total number of 
of admissions inpatient days

(during period) (during period)

Acute psychiatric ward

Psychiatric rehabilitation ward

Long-stay psychiatric ward

Emergency/crisis centre

General medical ward

Other (specify)

2. Have you used any outpatient hospital services during the period under observation?
(Note 1: please enter ‘0’ if service has not been used; Note 2: see manual for definitions)

Type of Outpatient Visit Name of Hospital Total number Total number of 
of visits made day attendances

(during period) (during period)

Psychiatric

Non-psychiatric (specify)

Accident and Emergency

Day hospital

3. Have you used any community-based day services during the period under observation?
(i.e. services that are NOT HOSPITAL-BASED, such as community mental health centre, day care
centre, group therapy, sheltered workshop, specialist education)
(Note 1: please enter ‘0’ if service has not been used; Note 2: please see manual for further details)

Name of Community-based Facility Total number of Average duration 
attendances of attendance

(during period) (during period)
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4. Have you had any other primary and community-care contacts during the period under
observation? 
(Note 1: enter ‘0’ if service has not been used; Note 2: please record only contacts that occur OUTSIDE THE
HOSPITAL; Note 3: see manual for further details)

Type of Contact Total number Average contact 
of contacts time

(during period) (hours)

Psychiatrist

Psychologist

GP, surgery visit

GP, home visit

District nurse

Community psychiatric nurse / case manager

Social worker

Occupational therapist

Voluntary counsellor

Home help / care worker

Other (specify)

Other (specify)

Section C: EMPLOYMENT AND INCOME

1. What is your current economic status? 1 Employee, full time (>30 hours/week)
2 Employee, part time (≤ 30 hours/week)

(Note: if patient currently has 3 Self-employed
more than one status, please 4 Government-supported training
identify status with highest 5 Employee on sick leave
average income) 6 Unemployed

7 Economically inactive (i.e. not actively 
seeking employment or retired)

8 Other �
2. What is your occupation? 1 Manager or administrator

Or 2 Professional (e.g. scientist, solicitor)
What was your last occupation? 3 Associate professional (e.g. nurse, lab technician)

4 Clerical/secretarial (e.g. receptionist)
(Refer to manual for definitions) 5 Craft and related (e.g. plasterer, mechanic)

6 Personal and protective (e.g. fire officer)
7 Sales (e.g. buyers, brokers, sales reps)
8 Plant and machine operative (e.g. bus driver)
9 Other (e.g. coal miner, farm worker) �

If currently working (Q1, answers 1–4), please complete Q2
If currently unemployed or on sick leave (Q1, answers 5–6), please go to Q3
Otherwise, (Q1, answers 7–8), please go to Q4

2.1 How many hours a week do you work? Hours/week ��
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2.2 How many days have you been absent Days absent from work
from work owing to any illness 
during the period under observation? ��

3. How many weeks have you been Number of weeks
unemployed or on sick leave 
during the period under observation? ��

4. Do you currently receive any social 
security benefits?
(No = 1, Yes = 2) �

4.1 If Yes, do you receive any of the 
following benefits?
(No = 1, Yes = 2)

4.1.1 Attendance Allowance � 4.1.8 Income Support �
4.1.2 Child Benefit � 4.1.9 Invalid Care Allowance �
4.1.3 Council Tax Benefit � 4.1.10 Job Seeker’s Allowance �
4.1.4 Disability Living Allowance � 4.1.11 Retirement Pension �
4.1.5 Working Family Tax Credit � 4.1.12 Severe Disablement Allowance �
4.1.6 Housing Benefit � 4.1.13 Statutory Sick Pay �
4.1.7 Incapacity Benefit � 4.1.14 Other (specify) �

______________________________________________

4.2 Total amount of benefit, paid weekly
(Note: please enter ‘0’ if patient received nothing) £ ���

And Total amount of benefit, paid monthly
(Note: please enter ‘0’ if patient received nothing) £ ���

5. What is your main source of income? 1 Salary/wage
2 Social security benefits
3 Self-employment
4 Pension and annuities
5 Family (e.g. from parents or partner)
6 Other unearned income

6. What is your total personal gross income from all sources?
(Note 1: if gross income not known, please give net income, i.e. after tax and other deductions)
(Note 2: please show patient income bands depicted in Appendix 3 of manual.)

Weekly or Monthly or Yearly gross income �
1 £131 and under 1 £569 and under 1 £6,831 and under
2 £132–£253 2 £570–£1,099 2 £6,832–£13,192 Or
3 £254–£413 3 £1,100–£1,795 3 £13,193–£21,535
4 £414–£633 4 £1,796–£2,751 4 £21,536–£33,006
5 £634 and over 5 £2,752 and over 5 £33,007 and over net income �
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Section D: EXTRA COSTS

1. During the period under observation, how much do you think you have spent on:
(Note: please enter’0’ if patient has paid nothing)

Description of Item Amount spent
(during period, £)

1.1 Prescribed, and over-the-counter, medications

1.2 Fines or legal fees

1.3 Child-care (e.g. employing a child minder while attending hospital)

1.4 Travel costs (e.g., parking fees to attend any hospital, GP or day-care 
appointments, but NOT bus pass or travel card)

2. Does patient have a bus pass or travel card?
(No = 1, Yes = 2) �

2.1 If Yes, please specify period of validity 
(number of weeks) ��

3. During the period under observation, are there any other MAJOR (£50+) 
one-off expenses that you have had to meet? 
(No = 1, Yes = 2) �

3.1 If Yes, please complete Q3.

Item No. Description of Item Amount spent Q3.2
(during period, £) (see below)

1

2

3

4

3.2 Do you think this item was incurred because of your illness?
(No = 1, Yes = 2) �

Section E: INFORMAL CARE

1. Does anyone, such as member of your family, friend or neighbour, give you UNPAID 
help with paperwork, housework, or take you to the doctor’s and/or on outings?
(No = 1, Yes = 2) �
If No, please go section F
If Yes, please complete section E

2. Is there one MAIN person who gives you this sort of help?
(No = 1, Yes = 2) �

2.1 If Yes, what is your relationship with 1 Son/Daughter
the carer? 2 Mother/Father �

3 Brother/Sister
4 Friend/Neighbour
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5 Spouse/Partner
6 Other relative (specify) _______________________________
7 Other non relative (specify) ________________________________

3. During the period under observation, has your carer /have your carers usually given you…
(Note: if patient has a main carer, please identify ONLY this carer’s contribution. 
If patient has no main carer, please identify ALL care received)

3.1 Help with personal care? (e.g. dressing, bathing, washing, shaving, 
cutting nails, feeding, using the toilet) �

3.2 Physical help? (e.g. with walking, getting up and down stairs, 
getting into/out of bed) �

3.3 Help with paperwork or financial (e.g. writing letters, sending cards, filling 
matters? in forms, dealing with bills, banking) �

3.4 Practical help of any other sort? (e.g. preparing meals, doing your shopping, 
laundry, housework, gardening, decorating,
household repairs, taking to doctor’s 
or hospital) �

3.5 Time, to keep you company? (e.g. visiting, sitting with, reading to, 
talking to, playing cards or games) �

3.6 Trips out? (e.g. taking out for a walk or a drive, 
taking to see friends or relatives) �

3.7 Medications? (e.g. making sure you take pills, giving 
injections, changing dressings) �

3.8 Supervision, to see you are all right? �
3.9 Help of any other sort? (specify) _____________________________________________ �
4. Do you need help of this kind most of 1 Needs help most of the time

the time or are there periods when you 2 Periods when doesn’t need help �
don’t need help? 3 Other 

(specify) _________________________________________

5. How many days a week do you usually Days per week
receive this help? �
(Note: if patient cannot give an Days per month
average weekly figure, ask for number 
of days per month) ��

6. On average, how long does the main 1 0-2 hours/week �
carer (OR group of carers, if no main 2 3-4 hours/week
carer) spend each week looking after or 3 5-9 hours/week
helping you, that is doing the things 4 10-19 hours/week
you’ve mentioned? 5 20-29 hours/week

6 30-49 hours/week
7 50-99 hours/week
8 100 or more hours/week
9 Other 

(specify) _________________________________________
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7. Do you receive more/less or about the 1 More
same amount of help in these tasks as 2 Less
other people you live with? 3 Equal �

Section F: CRIMINAL JUSTICE SERVICE
Note: please see manual for guidance with this section.

1. During the period under observation, has the patient been in contact with the criminal justice
services?
(No = 1, Yes = 2) �
If Yes, please complete section F

1.1 How many contacts With the police? Contacts �
(Note: contact = interview or
stay of some hours, but not overnight) With a probation officer? Contacts �

1.2 How many nights spent in a police cell Nights �
or prison?

1.3 How many psychiatric assessments whilst Assessments �
in custody?

1.4 How many (criminal or civil) court 
appearances? Criminal courts �

Civil courts �

THANK YOU

Before filing this questionnaire or proceeding on to the next interview, please complete the following
section while your impressions of the patient’s responses are still fresh in your memory.

1. How long did the interview take? Number of minutes ��
2. How reliable or unreliable do you 1 very reliable

think the patient’s responses 2 generally reliable
were? 3 generally unreliable

4 very unreliable �
3. Any other comments?

INTERVIEWER COMMENTS
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CUtLASS CLINICIAN'S VIEWS QUESTIONNAIRE
Please indicate your response to the following questions:

1. New atypical antipsychotics are more clinically effective than conventional antipsychotics. 
(a) Strongly agree
(b) Agree
(c) Uncertain
(d) Disagree
(e) Strongly disagree

2. New atypical antipsychotics have less severe side-effects than conventional antipsychotics.
(a) Strongly agree
(b) Agree
(c) Uncertain
(d) Disagree
(e) Strongly disagree

3. Randomised controlled clinical trials are the gold standard for providing the evidence for
evidence-based medical practice. 
(a) Strongly agree
(b) Agree
(c) Uncertain
(d) Disagree
(e) Strongly disagree

4. Which of the following sources primarily influences your initial clinical decisions?
(a) Review articles
(b) RCTs
(c) NHS guidelines and protocols
(d) Clinical experience
(e) Other (specify) _____________________________________________________________________________

5. Do you participate in randomised clinical trials?
(a) Yes
(b) No

6. If not (see (5)) why not?
(a) Don’t have the time
(b) Disagree with randomisation procedure
(c) Other (specify) _____________________________________________________________________________

7. The contact that I have had with the CUtLASS team prompting me to consider referring patients
is:
(a) Too much
(c) Just right
(d) Too little 
(e) Have not been contacted

8. I believe that I have been fully informed about the purpose and design of the CUtLASS trial: 
(a) Strongly agree
(b) Agree
(c) Uncertain
(d) Disagree
(e) Strongly disagree

Health Technology Assessment 2006; Vol. 10: No. 17

107

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.



9. I think that CUtLASS is an important clinical trial that may answer a clinically relevant and as yet
unresolved question.
(a) Strongly agree
(b) Agree
(c) Uncertain
(d) Disagree
(e) Strongly disagree
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CUtLASS project band 1 (conventional versus new atypical)
Cost Utility of the Latest Antipsychotics 

Patient information sheet
Symptoms of psychosis can be upsetting. Usually these symptoms will get much better with so-called
antipsychotic drug treatment. However about a third of people do not get much better with this
treatment and other people suffer side-effects.

We are asking you to help us test a newer kind of drug treatment called an “atypical” antipsychotic tablet.
We want to see if it improves symptoms or gives less side-effects. Although quite new, these tablets have
been used widely around the world in many people.

What will I have to do if I agree to take part?
We are asking over seven hundred people to take part, in the Northwest, Nottingham and London. If you
agree you will have either one of the newer atypical tablets or a standard medicine. This is decided by
chance. There will be a 50–50 chance whether you will be prescribed an atypical tablet or standard
medicine.

To see how things are going, a member of the project team will visit you at the start to check on your
symptoms. This will take about one hour. This person will visit you again after 12 weeks, 6 months and
finally one year from now. Checking the symptoms takes the form of helping to fill in some
questionnaires.

What are the possible risks of taking part?
All medicines have side-effects in some people. Antipsychotic medicines can cause drowsiness, stiffness
and trembling in some people. The atypical tablets are less likely to cause stiffness and trembling but may
have other effects such as drowsiness and putting on weight. Your doctor will be keeping an eye on side-
effects. If you have any problems you should tell your doctor.

What are the possible benefits?
For some people, atypical tablets make symptoms better. Changing to another standard medicine can also
make symptoms better. However, this is by no means a guarantee. This project will help us in the future
care of people with symptoms. 

Do I have to take part?
No, taking part is voluntary. If you do not want to take part you do not have to give a reason. Your doctor
will not be upset and your treatment will not be affected. If you choose to take part but later change your
mind you can do so at any time.

Your medical notes will be looked at by a member of the project team but all details will be kept
confidential and anonymous. We would like your permission to let your GP know that you are taking
part.

What do I do now?
After talking to your doctor, a member of the project team will visit you within a few days. He or she can
answer any questions and you can let them know if you want to take part.

Appendix 2

Information provided to patients
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Contact for further information
If you have any more questions please contact the trial support clinician Dr _______________________ at
______________________________________________

Thank you for thinking about taking part. Please discuss this with your family, friends or 
GP if you wish.

CUtLASS project band 2 (new atypical versus clozapine)
Cost Utility of the Latest Antipsychotics

Patient information sheet
Symptoms of psychosis can be upsetting. Usually these symptoms will get much better with so-called
antipsychotic drug treatment. However about a third of people do not get much better with this
treatment and other people suffer side-effects.

We are asking you to help us test one of several of the latest range of drug treatments called “atypical”
compared to clozapine which was the first atypical antipsychotic drug. We want to see which improves
symptoms or gives less side-effects. Although quite new, these tablets have been used widely around the
world in many people.

What will I have to do if I agree to take part?
If you agree you will have either one of the newer atypical tablets or clozapine. This is decided by chance.
There will be a 50-50 chance whether you will be prescribed an atypical tablet or clozapine.

To see how things are going, a member of the project team will visit you at the start to check on your
symptoms. This will take about one hour. This person will visit you again after 12 weeks, 6 months and
finally one year from now. Checking the symptoms takes the form of helping to fill in some
questionnaires.

What are the possible risks of taking part?
All medicines have side-effects in some people. The atypical antipsychotic tablets are less likely to cause
stiffness and trembling than older tablets but may have other effects such as drowsiness and putting on
weight. Your doctor will be keeping an eye on side-effects. If you have any problems you should tell your
doctor.

Clozapine can cause drowsiness and weight gain. Some people get more saliva. Clozapine probably works
better than other antipsychotic medicine, but you need to have regular blood tests. This is because about
one in every 200 people have a blood reaction. Warning signs of this are picked up by the blood test. The
blood test is done once before you start the clozapine, once a week afterwards for 18 weeks, then once a
fortnight for up to a year, then once a month thereafter.

What are the possible benefits?
For some people, atypical tablets make symptoms better. Clozapine often works well and more than half
those who try it are much better, despite having to have blood tests.

Do I have to take part?
No, taking part is voluntary. If you do not want to take part you do not have to give a reason. Your doctor
will not be upset and your treatment will not be affected. If you choose to take part but later change your
mind you can do so at any time.
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Your medical notes will be looked at by a member of the project team but all details will be kept
confidential and anonymous. We would like your permission to let your GP know that you are taking
part.

What do I do now?
After talking to your doctor, a member of the project team will visit you within a few days. He or she can
answer any questions and you can let them know if you want to take part.

Contact for further information
If you have any more questions please contact the trial support clinician Dr _______________________ at
______________________________________________

Thank you for thinking about taking part. Please discuss this with your family, friends or 
GP if you wish.
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Appendix 3

Tables

TABLE 60 Follow-up rates

Centre Week 12 Week 26 Week 52 
assessments completed assessments completed assessments completed

Bands 1 and 2 combined
Manchester 82% (112/136) 82% (111/136) 85% (115/136)
Nottingham 88% (107/121) 87% (105/121) 87% (105/121)
Institute of Psychiatry 85% (44/52) 75% (39/52) 71% (37/52)
Imperial College 83% (45/54) 85% (46/54) 85% (46/54)
Total 85% 83% 83%

Band 1
Manchester 80% (79/99) 80% (79/99) 83% (82/99)
Nottingham 88% (66/75) 85% (64/75) 85% (64/75)
Institute of Psychiatry 87% (26/30) 70% (21/30) 70% (21/30)
Imperial College 74% (17/23) 83% (19/23) 78% (18/23)
Total 83% 81% 81%

Band 2
Manchester 89% (33/37) 86% (32/37) 89% (33/37)
Nottingham 89% (41/46) 89% (41/46) 89% (41/46)
Institute of Psychiatrya 82% (18/22) 82% (18/22) 73% (16/22)a

Imperial College 90% (28/31) 87% (27/31) 90% (28/31)
Total 88% 87% 87%

a Plus one band 2 52-week follow-up assessment not received.

TABLE 61 Deaths 

Centre Patient Cause of death Length of 
ID no./age time in study Treatment group

Manchester 1-1-03-005/36 Suicide or accidental death 26 weeks Conventional 
(open verdict)

Manchester 1-1-02-002/50 Septicaemia (patient was quadriplegic) 24 weeks New atypical (band 1)

Manchester 1-1-08-024/41 Cardiac event 20 weeks Conventional

Manchester 1-1-01-008/58 Cardiac event 13 weeks Conventional

Nottingham 2-2-03-006/66 Cardiac eventa 16 weeks New atypical (band 2)

Nottingham 1-2-04-004/58 Cardiac event 28 weeks New atypical (band 1)

Institute of Psychiatry 1-3-01-019/55 Cardiac event 52 weeks New atypical (band 1)

a Band 2 patients.
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TABLE 62 Withdrawal rates

Centre No. of patients No. of patients lost to No. of patients Total estimate of 
withdrew consent follow-up at week 52 died withdrawal rate

Manchester 10/99 = 10% band 1 3/99 (3%) band 1 4/99 (4%) Band 1: 17/99 (17%)
2/37 = 5% band 2 2/37 (5%) band 2 band 1 only Band 2: 4/37 (11%)

Nottingham 2/75 = 3% band 1 5/75 (7%) band 1 1/75 (1%) band 1 Band 1: 8/75 (11%)
2/46 = 4% band 2 2/46 (4%) band 2 1/46 (2%) band 2 Band 2: 5/46 (11%)

Institute of Psychiatrya 6/30 = 20% band 1 2/30 (7%) band 1 1/30 (3%) Band 1: 9/30 (30%)
4/22 = 18% band 2 1/22 (5%) band 2 band 1 only Band 2: 5/22 (23%)

Imperial College 4/23 = 17% band 1 1/23 (4%) band 1 No deaths Band 1: 5/23 (22%)
2/31 = 6% band 2 1/31 (3%) band 2 Band 2: 3/31 (10%)

Total 32/363 (9%) 17/363 (5%) 7/363 (2%) 56/363 (15%)

a Plus one set of week 52 CRFs not received from centre.

Reasons for withdrawals
Band 1
A total of 22 patients (10%) withdrew from the band 1 arm of the trial. Withdrawals by centre are set out
in Table 63.

Reasons given for withdrawing from the study are set out in Table 64.

TABLE 63 Band 1, withdrawals by centre

Study centre n (%)

Manchester (Man) 10 (10)
Nottingham (Notts) 2 (3)
Imperial College, London (ICL) 4 (17)
Institute of Psychiatry, London (IoP) 6 (20)
Total 22 (10)

TABLE 64 Band 1, reasons for withdrawing from study

Patient ID Centre Treatment arm Stage in Reason given
study

1-1-03-004 Man Conventional: sulpiride Week 26 No longer wished to be in study
1-1-08-010 Man Conventional: loxapine Week 52 Withdrew
1-1-08-025 Man Atypical: olanzapine Week 12 Patient stated that assessments were too

intrusive and provoked anxiety
1-1-05-005 Man Atypical: olanzapine Week 52 Patient said she found the questions a burden
1-1-09-001 Man Atypical: olanzapine Baseline Withdrew consent to participate
1-1-08-034 Man Atypical: amisulpride Week 12 No reason given
1-1-08-036 Man Conventional: sulpiride Week 12 Did not wish to continue with study
1-1-01-009 Man Atypical: quetiapine Week 12 Patient wished to withdraw from the study
1-1-01-010 Man Atypical: olanzapine Week 52 Not specified
1-1-01-012 Man Conventional: fluphenazine dec. Week 52 Withdrew consent
1-2-02-001 Notts Atypical: olanzapine Week 52 Patient was adamant did not want to

participate any further
1-2-03-042 Notts Conventional: sulpiride Week 52 Patient refused to be seen for assessment on

numerous occasions

continued
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Band 2
A total of 10 patients (7%) withdrew from the band 2 arm of the trial. Withdrawals by centre are set out in
Table 65.

Reasons given for withdrawing from the study are set out in Table 66.

TABLE 65 Band 2, withdrawals by centre

Study centre n (%)

Manchester 2 (5)
Nottingham 2 (4)
Imperial College, London (ICL) 2 (6)
Institute of Psychiatry, London (IoP) 4 (18)
Total 10 (7)

TABLE 66 Band 2, reasons for withdrawing from study

Patient ID Centre Treatment arm Stage in Reason given
study

2-1-03-005 Man Atypical: quetiapine Week 52 Technical withdrawal: patient did not attend >4
arranged appointments

2-1-08-018 Man Clozapine Week 12 Patient was unable to start randomised drug owing to
NHS cost constraints and withdrew from study as a
result of this

2-2-02-001 Notts Clozapine Week 52 Patient refused to be interviewed 4 times
2-2-03-036 Notts Atypical: olanzapine Week 52 Patient refused to be seen for week 52 assessment
2-5-01-001 ICL Clozapine Week 52 Patient refused to do week 52 assessment
2-5-01-003 ICL Clozapine Week 12 Patient stated no longer wants to participate in study
2-3-01-001 IoP Clozapine Week 52 Delusional attitude towards research: no recollection of

taking part
2-3-01-011 IoP Atypical: quetiapine Week 26 Patient refused to be interviewed throughout trial
2-3-01-012 IoP Clozapine Week 52 Patient refused to switch to randomised antipsychotic
2-3-01-013 IoP Clozapine Week 26 Patient refused

TABLE 64 Band 1, reasons for withdrawing from study (cont’d)

Patient ID Centre Treatment arm Stage in Reason given
study

1-4-02-001 ICL Atypical: olanzapine Week 12 Patient stated no longer wanted to meet and
discuss what is happening; feels that it is quite
hopeless

1-4-03-003 ICL Atypical: olanzapine Week 52 Patient refused: too anxious/worried
1-4-03-004 ICL Conventional: sulpiride Baseline Patient stated did not feel needed any

medication; felt medication sedated him
1-4-01-001 ICL Convectional: trifluoperazine Week 52 Patient refused
1-3-01-002 IoP Atypical: risperidone Week 12 Did not want to talk to study team
1-3-01-006 IoP Atypical: amisulpride Week 52 Not known
1-3-01-017 IoP Atypical: olanzapine Week 52 Patient refused to be seen
1-3-01-020 IoP Conventional: sulpiride Week 12 Patient did not want to speak to anyone other

than his psychiatrist
1-3-01-028 IoP Conventional: trifluoperazine Week 12 Patient refused to be assessed
1-3-01-030 IoP Conventional: loxapine Week 52 Not known
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Details of unmasking

TABLE 67 Band 1, details of unmasking

Patient ID Centre Treatment arm Randomised drug Circumstances

1-1-08-001 Man Conventional Haloperidol Week 52 (partial) assessment carried out by a
member of clinical team as patient refused to see
CUtLASS assessor

1-1-08-047 Man Atypical Amisulpride At end of week 26 period

1-3-01-013 IoP Conventional Sulpiride Mother of patient showed medications to assessor at
week 12 assessment

1-4-03-005 ICL Conventional Sulpiride Assessor unblinded but medications were then
switched

1-4-02-012 ICL Atypical Quetiapine Assessor unblinded but medications were then
switched

1-4-02-011 ICL Conventional Fluphenazine Assessor unblinded to treatment arm but not to
randomised drug

TABLE 68 Band 2, details of unmasking

Patient ID Centre Treatment arm Randomised drug Circumstances

2-1-01-004 Man Atypical Amisulpride Week 12: assessor realised patient on clozapine as
patient said was having regular blood tests. This was
not in fact randomised drug (amisulpride) as patient
had switched from this during week 12 period

2-1-05-002 Man Clozapine Clozapine Patient talked about blood tests at week 12
assessment

2-1-10-001 Man Atypical Amisulpride Assessor unblinded at end of week 12 period

2-4-02-014 IcL Atypical Quetiapine Assessor unblinded at week 12 period to clozapine
(not randomised drug)
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Introduction
During April and September 2002 the Imperial
College site of the CUtLASS study initiated and
coordinated an anonymous survey of 262
consultant psychiatrists across four regional trial
centres. All consultants contacted by CUtLASS
staff during the patient recruitment phase (August
1999 to April 2002) were sent a simple nine-
question multiple-choice questionnaire (see
Appendix 1). The main objective of the survey was
to investigate clinicians’ attitudes regarding
conventional versus atypical antipsychotic
medication and the perceived validity of the study.
The survey also sought to investigate a range of
practical issues relating to the degree of contact
that clinicians had with the study teams, and the
value of RCTs in evidence-based psychiatry. The
survey was prompted by a need to investigate the
above issues in light of the problems experienced
in recruiting patients to the band 1 arm of the
trial (conventional versus atypical antipsychotics),
where only 40% of the original sample size was
achieved. Early feedback from local clinicians had
indicated that during the course of the study,
attitudes were changing towards the use of
antipsychotics, with clinicians favouring the use of
atypicals over the use of conventional
antipsychotics. This apparent lack of clinical
equipoise regarding the efficacy of the two groups
of antipsychotics was suggested as one of the
problems hampering recruitment to band 1.
Consequently, this survey was conducted (1) to
investigate a range of other factors that may 
have influenced patient recruitment, and (2) to
provide the trial management team with an
opportunity to investigate attitudes towards the
trial’s operation and its perception by the
clinicians involved.

Method
The survey questionnaire (designed by Alison
Markwick; Trial Manager, Manchester) asked
clinicians to respond to nine questions selecting
the appropriate response from the set range
available (see Appendix 1). The set responses
‘strongly agree’, ‘agree’, ‘uncertain’, ‘disagree’ and

‘strongly disagree’ were provided for the questions
concerning antipsychotics (Q1 and Q2), RCTs
(Q3), level of information provided to clinicians by
CUtLASS staff (Q8) and the validity of the study
(Q9). The responses to the questions relating to
influences of clinical decisions (Q4), participation
in RCTs (Q5 and Q6) and contact with CUtLASS
(Q7) were tailored appropriately, i.e. yes/no, too
much/too little, review articles/NHS guidelines. 

The following number of questionnaires were sent
to clinicians at each regional centre: Manchester
n = 52, Nottingham n = 50, Imperial College
(including Cambridge) n =83 and the Institute of
Psychiatry n =77. Of the 262 questionnaires sent,
112 were returned; an overall response rate of
43%. Each questionnaire was sent with a
preaddressed envelope and assigned a code
specific to each regional centre. To facilitate a
representative response, each questionnaire was
anonymous. Since CUtLASS recruited 95
clinicians across all four sites (i.e. clinicians with
patients randomised into the study) and 60%
(n = 67) of survey respondents stated that they
actively took part in RCTs, it seems fair to assume
that a high proportion of those who returned
questionnaires and also answered ‘yes’ to this
question may have actively enrolled patients into
the study. A simple cross-tabulation using SPSS
examined the responses to all questions between
two groups: those who stated that they did
participate in RCTs (60%) and those who stated
they did not (40%). No significant difference was
found in the range of responses across both
groups to all the other questions, that is, questions
concerning antipsychotics, RCTs and the validity
of the trial.

Data collected from each questionnaire were
entered into an SPSS database, at which point
certain response categories were merged to
facilitate clearer analyses. For example, the
categories of ‘strongly agree’ and ‘agree’ were
merged, as were the categories ‘strongly disagree’
and ‘disagree’. Responses to each question were
grouped for all sites and also separated out to
highlight any regional variation. Where no
regional variation was present the data are
presented as overall responses.

Appendix 4

Clinicians’ attitudes survey
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Results and discussion: efficacy
and side-effects
Anonymising the questionnaires made it difficult
to determine which clinicians out of those who
had been originally approached had actually
referred patients to the trial. With hindsight,
inserting the question ‘Were any of your patients
actively involved in the study?’ might have
countered this problem. However, since no
significant difference was found in the range of
responses in the survey across the two groups (i.e.
those clinicians who said ‘yes’ and those who said
‘no’ to participating in RCTs), this sample of
respondents was treated as one group for analyses. 

The responses to question 9 of the survey (‘I think
that CUtLASS is an important clinical trial that
may answer a clinically relevant and as yet
unresolved question’) confirmed the general
support for the study among the majority of
consultants (71%) who responded to the survey
(Figure 16). Responses to this question may also
indicate that a degree of clinical equipoise was
maintained among the majority of respondents,
since 71% (n = 80) agreed that the clinical

question regarding the use of antipsychotics was
still unanswered.

There exists some regional variation in the
responses to the above question (Figure 17). For
example, a higher portion of respondents from
the Institute of Psychiatry indicated that they were
‘uncertain’ or ‘disagreed’ with the above question.
Explanations for this regional difference may be
unclear. However, the influence of prescribing
guidelines during the course of the study, such as
that published by the Maudsley, may account for
the higher proportion of uncertainty regarding
the validity of the clinical question among
clinicians based at the Institute of Psychiatry. 

Despite the overall support for the study indicated
by the responses to question 9, the responses to
question 1 indicate that 38% of clinicians who
responded to the survey held pre-existing
assumptions that atypical antipsychotics are
superior to conventional antipsychotics in terms of
clinical efficacy (Figure 18). However, the NICE
HTA appraisal stated that “atypical antipsychotics
are at least as efficacious as the typical agents in
terms of overall response rates”, but not more
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FIGURE 16 Responses to Q9, ‘I think that CUtLASS is an important clinical trial that may answer a clinically relevant and as yet
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FIGURE 17 Responses to Q9 showing regional variation



efficacious than conventionals. The range of
responses to this question supports the need for
further research on the relative clinical
effectiveness of the two groups of antipsychotics.

It could be assumed that those clinicians who
agreed with the statement ‘New atypical
antipsychotics are more clinically effective than
conventional antipsychotics’ would have been
somewhat reluctant to refer patients to the band 1
arm of the trial, since this would have resulted in
some patients being randomised to a conventional
antipsychotic.

Although the main emphasis of the CUtLASS
study was to investigate the perceived cost benefits
associated with atypical antipsychotics, it is clear
from the responses to question 2 of the survey
(‘New atypical antipsychotics have less severe side-
effects than conventional antipsychotics’) that side-
effects are an important issue for prescribing
clinicians. The overwhelming agreement from
responding clinicians that atypicals cause less
severe side-effects (90%, n = 101) (Figure 19) may
have been a more influential factor in clinicians’
overall attitude towards the clinical value of
atypicals. This could be explained by the
argument that a lower and less severe side-effect
profile may enhance patients’ adherence to their
medication regimen.

The responses to this question may further
illuminate some of the problems encountered
recruiting patients to the band 1 arm of the study.
Non-referral data collected at the Imperial
College site confirmed that some clinicians were
reluctant to refer patients to band 1 and risk the
chance of exposing their patients to a
conventional antipsychotic. This was especially
relevant where patients had a past history of
experiencing side-effects, since this may have
affected patient adherence to medication.
However, the NICE HTA appraisal guidance on
the use of antipsychotics states that there are
limited data to support the contention that some
atypical antipsychotics prescribed over longer
periods have a reduced EPS profile. In light of the
difference of opinion between that held by
clinicians and that stated by NICE guidance, long-
term follow-up data on side-effects across a range
of atypical and conventional antipsychotics at
variant dosages, such as provided by CUtLASS,
are necessary to provide a more informed picture.

The responses to question 3 of the survey,
‘Randomised controlled clinical trials are the gold
standard for providing the evidence for evidenced-
based medical practice’, present something of a
paradox compared with the responses to questions
1 and 2. The overwhelming agreement across all
four centres (89%, n = 100), that RCTs provide
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FIGURE 18 Responses to Q1, ‘New atypical antipsychotics are more clinically effective than conventional antipsychotics’
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FIGURE 19 Responses to Q2, ‘New atypical antipsychotics have less severe side-effects than conventional antipsychotics’



the gold standard for evidence-based medicine
(Figure 20), appears to contradict the pre-existing
views held towards antipsychotics in light of the
lack of long-term follow-up RCTs. However, many
clinicians are unable to assemble and
systematically review the evidence and use a
number of means to gain knowledge. This
includes the use of published narrative and
systematic reviews as a means of summarising
available evidence. As illustrated in the
introduction, many of the systematic reviews focus
on efficacy, and tend to suggest that atypicals are
likely to have fewer side-effects.

This paradox can be partly explained by the fact
that other sources influence attitudes towards the
prescribing of antipsychotics. For example,
‘experience’ and ‘review articles’ appear to be as
important as data generated by RCTs in
influencing clinical decisions (Figure 21).

Discussion: study management
issues
The responses to the later questions on the survey
provided the study teams with an opportunity to

gauge how the study had been received among the
clinicians approached at each centre. Since
recruitment to the band 1 arm of the study was
slower than the recruitment to band 2 (atypicals
versus clozapine), various initiatives were taken at
each site to increase patient recruitment and
clinicians were contacted regularly to encourage
patient referral. However, as is the nature with
medical research that relies on the referral of
patients from clinical teams, study personnel felt
reluctant to pursue clinicians constantly, at the risk
that this may become counter-productive. This was
especially true of those clinicians who had
previously referred patients to the study.
Nevertheless, the responses to question 7, ‘The
contact I have had with the CUtLASS team
prompting me to refer patients is:’, demonstrates
that while 61% (n = 69) of respondents felt that
the contact they had had with CUtLASS was ‘just
right’, 18% (n = 20) felt that they had received ‘too
little’ information and 17% (n = 19) stated that
they had not been contacted at all (Figure 22). In
retrospect, a simplified version of this survey
conducted during the recruitment phase (including
a request for contact details) might have identified
clinicians who wished to be involved in the study,
but were not aware that they had been contacted.
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FIGURE 20 Responses to Q3, ‘Randomised controlled clinical trials are the gold standard for providing the evidence for evidence-based
medical practice’
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responses across all sites)



Despite the responses to the above question, it was
reassuring that the majority of responding
clinicians (72%, n = 81) felt that they had been
clearly informed about the purpose and design of
the study (Figure 23). It is fair to assume that those
who responded to this question as ‘uncertain’ (10%,
n = 11) or ‘disagree’ (12%, n = 13) partly were ‘not
contacted’ or had received ‘too little’ information.

Conclusions
This survey was designed as a tool to investigate
attitudes among those clinicians approached by
CUtLASS staff during the course of the study.

The results of this survey suggest that:

� Some clinicians remain unconvinced or
undecided about the superiority of atypicals

over conventionals. Thus, it might be assumed
that patient recruitment to band 1 should not
have been a problem, since 59% (n = 66) of
clinicians who responded were either in a state
of clinical equipoise (i.e. uncertain) or disagreed
that atypicals are superior to conventionals. 

� The responses to question 2 (‘New atypical
antipsychotics have less severe side-effects than
conventional antipsychotics’) indicate that side-
effects may have been a more pertinent issue in
influencing patient recruitment to band 1. 

An additional benefit of this survey was that it
facilitated reflexivity on the part of the study team,
enabling investigation into the study management
and marketing. Future trials may benefit from the
instigation of similar surveys, to investigate both
relevant study issues and trial management
operation.

Health Technology Assessment 2006; Vol. 10: No. 17

121

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

0

10

20

30

40

50

60

70
N

um
be

r 
of

 c
lin

ic
ia

ns

Not known Too much Just right Too little Not contacted

FIGURE 22 Responses to Q7, ‘The contact I have had with the CUtLASS team prompting me to refer patients is:’ (grouped responses
across all sites)
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Examples of the Stata commands are as follows: 

xi: xtgee qol_total i.treat i.week*qol_base
i.location, i(pat_id) family(gaussian) link(i)
corr(exch) robust

or

xi: xtgee qol_total i.treat i.week*qol_base
i.location, i(pat_id) family(gaussian) link(i)
corr(unst) t(week) robust

The variables in this command are as follows:
‘treat’ is treatment arm (1=conventionals; 

2= new atypicals)
‘qol_total’ is the total quality of life score at 12, 

26 or 52 weeks
‘qol_base’ is the total quality of life score at the 

time of randomisation
‘week’ is the time since randomisation (with 

values 12, 26 or 52)
‘location’ is the academic centre (Institute of 

Psychiatry, Imperial College, Manchester,
Nottingham or Cambridge)

‘pat_id’ is the patient’s identification number

Appendix 5

Statistical analysis: example of Stata commands
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TABLE 70 Correlations between utility values over time

UTILITY.0: UTILITY.12: UTILITY.26: UTILITY.52: 
utility utility utility utility

Kendall’s tau_b UTILITY.0: Utility Correlation coefficient 1.000 0.377** 0.370** 0.321**
Significance (two-tailed) 0.000 0.000 0.000
n 362 307 299 362

UTILITY.12: Utility Correlation coefficient 0.377** 1.000 0.499** 0.454**
Significance (two-tailed) 0.000 0.000 0.000
n 307 307 273 307

UTILITY.26: Utility Correlation coefficient 0.370** 0.499** 1.000 0.567**
Significance (two-tailed) 0.000 0.000 0.000
n 299 273 299 299

UTILITY.52: Utility Correlation coefficient 0.321** 0.454** 0.567** 1.000
Significance (two-tailed) 0.000 0.000 0.000
n 362 307 299 363

Spearman’s rho UTILITY.0: Utility Correlation coefficient 1.000 0.495** 0.490** 0.436**
Significance (two-tailed) 0.000 0.000 0.000
n 362 307 299 362

UTILITY.12: Utility Correlation coefficient 0.495** 1.000 0.623** 0.576**
Significance (two-tailed) 0.000 0.000 0.000
n 307 307 273 307

UTILITY.26: Utility Correlation coefficient 0.490** 0.623** 1.000 0.684**
Significance (two-tailed) 0.000 0.000 0.000
n 299 273 299 299

UTILITY.52: Utility Correlation coefficient 0.436** 0.576** 0.684** 1.000
Significance (two-tailed) 0.000 0.000 0.000
n 362 307 299 363

**Correlation is significant at the 0.01 level (two-tailed).

TABLE 69 Correlations between baseline outcome measures

Measure Spearman’s rho Utility QLS total PANSS total GAF total Evaluation of 
own health

Utility Correlation coefficient 1.000 0.142** –0.293** 0.205** 0.414**
Significance (two-tailed) 0.007 0.000 0.000 0.000
n 362 354 353 359 351

QLS total Correlation coefficient 0.142** 1.000 –0.557** 0.564** 0.150**
Significance (two-tailed) 0.007 0.000 0.000 0.005
n 354 355 346 352 344

PANSS total Correlation coefficient –0.293** –0.557** 1.000 –0.588** –0.266**
Significance (two-tailed) 0.000 0.000 0.000 0.000
n 353 346 354 352 344

GAF total Correlation coefficient 0.205** 0.564** –0.588** 1.000 0.178**
Significance (two-tailed) 0.000 0.000 0.000 0.001
n 359 352 352 360 348

Evaluation of Correlation coefficient 0.414** 0.150** –0.266** 0.178** 1.000
own health Significance (two-tailed) 0.000 0.005 0.000 0.001

n 351 344 344 348 351

**Correlation is significant at the 0.01 level (two-tailed).
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TABLE 71 Correlations between utility and baseline patient characteristics

UTILITY.0: Age at Age at first No. of 
utility onset treatment hospitalisations

Kendall’s tau_b UTILITY.0: Utility Correlation coefficient 1.000 –0.040 –0.036 –0.063
Significance (two-tailed) 0.285 0.330 0.102
n 362 354 355 356

Age at onset Correlation coefficient –0.040 1.000 0.889** –0.114**
Significance (two-tailed) 0.285 0.000 0.003
n 354 355 353 352

Age at first Correlation coefficient –0.036 0.889** 1.000 –0.135**
treatment Significance (two-tailed) 0.330 0.000 0.000

n 355 353 356 353

No. of Correlation coefficient –0.063 –0.114** –0.135** 1.000
hospitalisations Significance (two-tailed) 0.102 0.003 0.000

n 356 352 353 357

Spearman’s rho UTILITY.0: Utility Correlation coefficient 1.000 –0.058 –0.052 –0.092
Significance (two-tailed) 0.273 0.326 0.083
n 362 354 355 356

Age at onset Correlation coefficient –0.058 1.000 0.923** –0.158**
Significance (two-tailed) 0.273 0.000 0.003
n 354 355 353 352

Age at first Correlation coefficient –0.052 0.923** 1.000 –0.185**
treatment Significance (two-tailed) 0.326 0.000 0.000

n 355 353 356 353
No. of Correlation coefficient –0.092 –0.158** –0.185** 1.000
hospitalisations Significance (two-tailed) 0.083 0.003 0.000

n 356 352 353 357

**Correlation is significant at the 0.01 level (two-tailed).
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TABLE 73 Band 1, health status, EuroQol, by treatment group

Conventional Atypical 
(n = 118) (n = 109)

n % n %

Baseline Mobility I have no problems in walking about 85 72 64 59
I have some problems in walking about 31 26 41 38
I am confined to bed 2 2 3 3
Missing 0 0 1 1

Self-care I have no problems with self-care 98 83 81 74
I have some problems with self-care 20 17 23 21
I am unable to wash or dress myself 0 0 4 4
Missing 0 0 1 1

Usual activities I have no problems with performing my usual activities 53 45 49 45
I have some problems with performing my usual activities 56 47 47 43
I am unable to perform my usual activities 9 8 12 11
Missing 0 0 1 1

Pain/discomfort I have no pain or discomfort 70 59 58 53
I have moderate pain or discomfort 42 36 41 38
I have extreme pain or discomfort 6 5 9 8
Missing 0 0 1 1

Anxiety/depression I am not anxious or depressed 40 34 27 25
I am moderately anxious or depressed 60 51 63 58
I am extremely anxious or depressed 18 15 18 17
Missing 0 0 1 1

Week 12 Mobility I have no problems in walking about 82 69 50 46
I have some problems in walking about 20 17 34 31
I am confined to bed 0 0 1 1
Missing 16 14 24 22

Self-care I have no problems with self-care 90 76 68 62
I have some problems with self-care 12 10 15 14
I am unable to wash or dress myself 0 0 2 2
Missing 16 14 24 22

Usual activities I have no problems with performing my usual activities 57 48 46 42
I have some problems with performing my usual activities 41 35 33 30
I am unable to perform my usual activities 4 3 6 6
Missing 16 14 24 22

Pain/discomfort I have no pain or discomfort 78 66 56 51
I have moderate pain or discomfort 21 18 26 24
I have extreme pain or discomfort 3 3 3 3
Missing 16 14 24 22

Anxiety/depression I am not anxious or depressed 38 32 27 25
I am moderately anxious or depressed 58 49 53 49
I am extremely anxious or depressed 6 5 5 5
Missing 16 14 24 22

Week 26 Mobility I have no problems in walking about 78 66 61 56
I have some problems in walking about 17 14 25 23
I am confined to bed 0 0 0 0
Missing 23 19 23 21

Self-care I have no problems with self-care 84 71 71 65
I have some problems with self-care 10 8 15 14
I am unable to wash or dress myself 1 1
Missing 23 19 23 21

Usual activities I have no problems with performing my usual activities 53 45 47 43
I have some problems with performing my usual activities 39 33 34 31
I am unable to perform my usual activities 3 3 5 5
Missing 23 19 23 21

continued
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TABLE 73 Band 1, health status, EuroQol, by treatment group (cont’d)

Conventional Atypical 
(n = 118) (n = 109)

n % n %

Pain/discomfort I have no pain or discomfort 79 67 58 53
I have moderate pain or discomfort 16 14 25 23
I have extreme pain or discomfort 0 0 3 3
Missing 23 19 23 21

Anxiety/depression I am not anxious or depressed 38 32 37 34
I am moderately anxious or depressed 54 46 44 40
I am extremely anxious or depressed 3 3 5 5
Missing 23 19 23 21

Week 52 Mobility I have no problems in walking about 80 68 64 59
I have some problems in walking about 18 15 20 18
I am confined to bed 0 0 0 0
Missing 20 17 25 23

Self-care I have no problems with self-care 89 75 67 61
I have some problems with self-care 9 8 16 15
I am unable to wash or dress myself 0 0 1 1
Missing 20 17 25 23

Usual activities I have no problems with performing my usual activities 56 47 43 39
I have some problems with performing my usual activities 38 32 37 34
I am unable to perform my usual activities 4 3 4 4
Missing 20 17 25 23

Pain/discomfort I have no pain or discomfort 77 65 61 56
I have moderate pain or discomfort 19 16 21 19
I have extreme pain or discomfort 2 2 2 2
Missing 20 17 25 23

Anxiety/depression I am not anxious or depressed 44 37 38 35
I am moderately anxious or depressed 51 43 41 38
I am extremely anxious or depressed 3 3 5 5
Missing 20 17 25 23

TABLE 74 Band 1, utility and evaluation of own health, EuroQol, all patients

Baseline Week 12 Week 26 Week 52

Utility Mean 0.64 0.75 0.79 0.79
SD 0.31 0.24 0.22 0.22
Range –0.35 to 1.00 –0.18 to 1.00 –0.18 to 1.00 –0.03 to 1.00

Evaluation of own health Mean 56.38 62.55 60.85 63.38
SD 26.08 21.21 21.31 20.99
Range 0.00 to 100.00 0.00 to 100.00 0.00 to 100.00 0.00 to 100.00
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TABLE 81 Band 1, use and costs of all other drugs used by patients in the trial (£, 2001–2)

Study period Treatment group Daily cost No. of days Total cost

Baseline–week 12 Conventional Mean 0 78 25
n 238 208 203
SD 1 31 45

Atypical Mean 0 72 22
n 212 170 167
SD 0 32 33

Week 13–26 Conventional Mean 0 85 29
n 205 181 178
SD 1 32 58

Atypical Mean 0 83 32
n 168 144 138
SD 1 36 44

Week 27–52 Conventional Mean 0 145 54
n 213 174 172
SD 1 70 109

Atypical Mean 0 153 66
n 170 135 133
SD 1 66 92
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TABLE 82 Band 1, use and costs of community-based and primary care services (£, 2001–2)

Study period n Mean SD

3 months–baseline No. of attendances at community centre 362 9 16
Primary care psychiatrist – contact 343 0 1
Primary care psychiatrist – time 29 1 0
Primary care psychology – contact 339 0 1
Primary care psychology – time 4 1 0
GP surgery – contact 345 1 2
GP surgery – time 121 0 0
GP home – contact 339 0 0
GP home – time 4 0 0
District nurse – contact 339 0 1
District nurse – time 4 1 0
Nurse – contact 342 1 5
Nurse – time 57 1 0
Social worker – contact 339 0 2
Social worker – time 23 1 0
Primary care OT – contact 340 0 2
Primary care OT – time 12 1 1
Primary care counsellor – contact 341 0 2
Primary care counsellor – time 6 1 1
Home help – contact 339 1 6
Home help – time 7 1 1
Other – contact 337 1 3
Other – time 16 1 1

Baseline–week 12 No. of attendances at community centre 137 10 20
Primary care psychiatrist – contact 291 0 0
Primary care psychiatrist – time 11 1 0
Primary care psychology – contacts 291 0 1
Primary care psychology – time 6 1 0
GP surgery – contact 294 1 2
GP surgery – time 91 0 0
GP home – contact 291 0 0
GP home – time 5 0 0
District nurse – contact 291 0 0
District nurse – time 3 0 0
Nurse – contact 291 1 6
Nurse – time 40 1 0
Social worker – contact 293 0 2
Social worker – time 37 1 0
Primary care OT – contact 290 0 1
Primary care OT – time 10 1 1
Primary care counsellor – contact 292 0 1
Primary care counsellor – time 2 2 1
Home help – contact 288 1 7
Home help – time 6 2 1
Other – contact 289 0 1
Other – time 12 1 1

Week 13–26 No. of attendances at community centre 120 10 19
Primary care psychiatrist – contact 286 0 0
Primary care psychiatrist – time 16 1 0
Primary care psychology – contact 285 0 1
Primary care psychology – time 6 1 0
GP surgery – contact 290 1 2
GP surgery – time 100 0 0
GP home – contact 285 0 0
GP home – time 5 0 0
District nurse – contact 285 0 1
District nurse – time 2 0 0

continued
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TABLE 82 Band 1, use and costs of community-based and primary care services (£, 2001–2) (cont’d)

Study period n Mean SD

Nurse – contact 284 1 4
Nurse – time 37 1 0
Social worker – contact 286 0 1
Social worker – time 38 1 0
Primary care OT – contact 285 0 2
Primary care OT – time 12 1 1
Primary care counsellor – contact 285 0 1
Primary care counsellor – time 1 1
Home help – contact 284 1 4
Home help – time 7 1 1
Other – contact 284 1 4
Other – time 18 1 1

Week 27–52 No. of attendances at community centre 123 19 33
Primary care psychiatrist – contact 283 0 1
Primary care psychiatrist – time 31 1 0
Primary care psychology – contact 283 0 1
Primary care psychology – time 2 1 0
GP surgery – contact 285 1 3
GP surgery – time 120 0 0
GP home – contact 282 0 0
GP home – time 2 0 0
District nurse – contact 282 0 4
District nurse – time 4 1 0
Nurse – contact 281 2 5
Nurse – time 43 1 0
Social worker – contact 283 1 4
Social worker – time 48 1 0
Primary care OT – contact 282 1 3
Primary care OT – time 18 1 1
Primary care counsellor – contact 282 0 1
Primary care counsellor – time 1 1 .
Home help – contact 276 1 4
Home help – time 8 1 1
Other – contact 279 1 4
Other – time 15 1 1

OT, occupational therapist.
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TABLE 83 Band 1, cost of community-based and primary care services (£, 2001–2)

Conventional Atypical

Mean SD Mean SD

3 months–baseline Cost of psychiatrist visits 19 78 23 85
Cost of psychologist visits 1 6 1 5
Cost of GP surgery visits 21 36 24 45
Cost of GP home visits 2 12 0 5
Cost of district nurse visits 1 5 0 0
Cost of practice nurse visits 19 52 19 57
Cost of social worker visits 12 68 18 102
Cost of occupational therapist visits 1 7 35 304
Cost of counsellor visits 8 70 2 16
Cost of home help visits 1 12 5 28
Cost of other primary care contacts 7 32 100 932
Cost of community centre visits 56 180 76 200

Baseline–week 12 Cost of psychiatrist visits 2 14 11 42
Cost of psychologist visits 4 41 1 7
Cost of GP surgery visits 24 56 21 36
Cost of GP home visits 0 0 8 49
Cost of district nurse visits 0 1 0 0
Cost of practice nurse visits 6 23 12 39
Cost of social worker visits 22 104 16 70
Cost of occupational therapist visits 4 23 2 18
Cost of counsellor visits 5 46 0 0
Cost of home help visits 16 120 2 13
Cost of other primary care contacts 5 45 27 222
Cost of community centre visits 59 161 118 307

Week 13–26 Cost of psychiatrist visits 6 24 11 42
Cost of psychologist visits 2 16 3 18
Cost of GP surgery visits 27 60 28 56
Cost of GP home visits 2 11 6 44
Cost of district nurse visits 0 0 2 18
Cost of practice nurse visits 9 39 26 100
Cost of social worker visits 7 26 27 76
Cost of occupational therapist visits 7 64 2 19
Cost of counsellor visits 0 0 0 0
Cost of home help visits 19 134 6 30
Cost of other primary care contacts 27 155 43 364
Cost of community centre visits 89 248 104 362

Week 27–52 Cost of psychiatrist visits 13 48 33 125
Cost of psychologist visits 13 87 0 0
Cost of GP surgery visits 45 101 46 62
Cost of GP home visits 0 0 1 8
Cost of district nurse visits 1 9 17 149
Cost of practice nurse visits 23 83 54 173
Cost of social worker visits 10 32 60 213
Cost of occupational therapist visits 24 177 23 136
Cost of counsellor visits 0 0 0 0
Cost of home help visits 7 41 5 44
Cost of other primary care contacts 19 92 10 47
Cost of community centre visits 130 383 165 535
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TABLE 85 Band 2, health status, EuroQol, by treatment group

Clozapine Atypical
(n = 67) (n = 69)

n % n %

Baseline Mobility I have no problems in walking about 46 69 40 58
I have some problems in walking about 21 31 27 39
I am confined to bed 0 0 1 1
Missing 0 0 1 1

Self-care I have no problems with self-care 48 72 48 70
I have some problems with self-care 18 27 20 29
I am unable to wash or dress myself 1 1 0 0
Missing 0 0 1 1

Usual activities I have no problems with performing my usual activities 37 55 27 39
I have some problems with performing my usual activities 23 34 31 45
I am unable to perform my usual activities 7 10 10 14
Missing 0 0 1 1

Pain/discomfort I have no pain or discomfort 33 49 30 43
I have moderate pain or discomfort 30 45 27 39
I have extreme pain or discomfort 4 6 11 16
Missing 0 0 1 1

Anxiety/depression I am not anxious or depressed 20 30 25 36
I am moderately anxious or depressed 41 61 27 39
I am extremely anxious or depressed 6 9 16 23
Missing 0 0 1 1

Week 12 Mobility I have no problems in walking about 48 72 50 72
I have some problems in walking about 11 16 11 16
Missing 8 12 8 12

Self-care I have no problems with self-care 51 76 46 67
I have some problems with self-care 8 12 14 20
I am unable to wash or dress myself 0 0 1 1
Missing 8 12 8 12

Usual activities I have no problems with performing my usual activities 35 52 25 36
I have some problems with performing my usual activities 22 33 30 43
I am unable to perform my usual activities 2 3 6 9
Missing 8 12 8 12

Pain/discomfort I have no pain or discomfort 43 64 29 42
I have moderate pain or discomfort 16 24 29 42
I have extreme pain or discomfort 0 0 2 3
Missing 8 12 9 13

Anxiety/depression I am not anxious or depressed 24 36 18 26
I am moderately anxious or depressed 34 51 36 52
I am extremely anxious or depressed 1 1 6 9
Missing 8 12 9 13

Week 26 Mobility I have no problems in walking about 51 76 43 62
I have some problems in walking about 8 12 15 22
I am confined to bed 0 0 1 1
Missing 8 12 10 14

Self-care I have no problems with self-care 50 75 47 68
I have some problems with self-care 9 13 11 16
I am unable to wash or dress myself 0 0 1 1
Missing 8 12 10 14

Usual activities I have no problems with performing my usual activities 40 60 30 43
I have some problems with performing my usual activities 17 25 28 41
I am unable to perform my usual activities 2 3 1 1
Missing 8 12 10 14

continued
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TABLE 85 Band 2, health status, EuroQol, by treatment group (cont’d)

Clozapine Atypical
(n = 67) (n = 69)

n % n %

Pain/discomfort I have no pain or discomfort 42 63 36 52
I have moderate pain or discomfort 17 25 22 32
I have extreme pain or discomfort 0 0 1 1
Missing 8 12 10 14

Anxiety/depression I am not anxious or depressed 26 39 18 26
I am moderately anxious or depressed 28 42 37 54
I am extremely anxious or depressed 5 7 4 6
Missing 8 12 10 14

Week 52 Mobility I have no problems in walking about 48 72 48 70
I have some problems in walking about 11 16 11 16
I am confined to bed 0 0 0 0
Missing 8 12 10 14

Self-care I have no problems with self-care 51 76 48 70
I have some problems with self-care 8 12 11 16
I am unable to wash or dress myself 0 0 0 0
Missing 8 12 10 14

Usual activities I have no problems with performing my usual activities 41 61 31 45
I have some problems with performing my usual activities 16 24 25 36
I am unable to perform my usual activities 2 3 3 4
Missing 8 12 10 14

Pain/discomfort I have no pain or discomfort 41 61 34 49
I have moderate pain or discomfort 17 25 24 35
I have extreme pain or discomfort 1 1 1 1
Missing 8 12 10 14

Anxiety/depression I am not anxious or depressed 26 39 24 35
I am moderately anxious or depressed 31 46 32 46
I am extremely anxious or depressed 1 1 3 4
Missing 9 13 10 14

TABLE 86 Band 2, utility and evaluation of own health, EuroQol, all patients

Baseline Week 12 Week 26 Week 52

Utility Mean 0.61 0.74 0.76 0.78
SD 0.33 0.21 0.22 0.20
Range –0.24 to 1.00 –0.04 to 1.00 –0.33 to 1.00 0.02 to 1.00

Evaluation of own health Mean 58.09 62.21 62.39 67.30
SD 25.86 23.82 20.73 18.90
Range 0.00 to 100.00 0.00 to 100.00 6.00 to 100.00 0.00 to 100.00
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TABLE 93 Band 2, use and costs of all other drugs used by patients in the trial (£, 2001–2)

Study period Treatment group Daily cost No. of days Total cost

Baseline–week 12 Clozapine Mean <0.5 72 33
n 137 114 112
SD 1 29 58

Atypical Mean 0 72 33
n 147 132 129
SD 1 34 66

Week 13–26 Clozapine Mean 1 87 57
n 118 93 92
SD 1 36 83

Atypical Mean 1 83 47
n 119 105 102
SD 1 36 92

Week 27–52 Clozapine Mean 1 157 105
n 112 96 95
SD 1 59 156

Atypical Mean 0 153 82
n 129 120 113
SD 1 73 134
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TABLE 94 Band 2, use and costs of community-based and primary care services (£, 2001–2)

Study period n Mean SD

3 months–baseline No. of attendances at community centre 48 12 21
Primary care psychiatrist – contact 129 0 1
Primary care psychiatrist – time 15 1 0
Primary care psychology – contact 128 0 1
Primary care psychology – time 3 1 0
GP surgery – contact 129 1 2
GP surgery – time 45 0 0
GP home – contact 128 0 0
GP home – time 1 0
District nurse – contact 128 0 1
District nurse – time 2 1 0
Nurse – contact 129 2 4
Nurse – time 27 1 0
Social worker – contact 128 1 3
Social worker – time 13 1 0
Primary care OT – contact 129 0 2
Primary care OT – time 6 1 1
Primary care counsellor – contact 129 0 0
Primary care counsellor – time 1 0
Home help – contact 128 1 9
Home help – time 2 1 0
Other – contact 128 1 4
Other – time 5 1 1

Baseline–week 12 No. of attendances at community centre 47 11 25
Primary care psychiatrist – contact 114 0 0
Primary care psychiatrist – time 4 1 0
Primary care psychology – contact 114 0 1
Primary care psychology – time 3 1 0
GP surgery – contact 115 1 2
GP surgery – time 25 0 0
GP home – contact 114 0 0
GP home – time 1 1
District nurse – contact 114 0 1
District nurse – time 2 1 1
Nurse – contact 113 2 9
Nurse – time 17 1 0
Social worker – contact 114 1 2
Social worker – time 17 1 0
Primary care OT – contact 114 0 1
Primary care OT – time 3 2 2
Primary care counsellor – contact 114 0 0
Primary care counsellor – time 1 2
Home help – contact 113 1 10
Home help – time 1 2
Other – contact 113 0 1
Other – time 6 1 1

Week 13–26 No. of attendances at community centre 40 6 9
Primary care psychiatrist – contact 113 0 0
Primary care psychiatrist – time 5 1 0
Primary care psychology – contact 113 0 1
Primary care psychology – time 2 0 0
GP surgery – contact 113 1 2
GP surgery – time 31 0 0
GP home – contact 113 0 0
GP home – time 1 1
District nurse – contact 113 0 1
District nurse – time 1 0

continued



Appendix 6

154

TABLE 94 Band 2, use and costs of community-based and primary care services (£, 2001–2) (cont’d)

Study period n Mean SD

Nurse – contact 112 1 3
Nurse – time 16 1 0
Social worker – contact 112 0 1
Social worker – time 14 1 0
Primary care OT – contact 113 1 3
Primary care OT – time 8 1 1
Primary care counsellor – contact 113 0 1
Primary care counsellor – time 1 1
Home help – contact 112 0 1
Home help – time 0
Other – contact 112 1 5
Other – time 6 1 0

Week 27–52 No. of attendances at community centre 49 19 32
Primary care psychiatrist – contact 110 0 2
Primary care psychiatrist – time 14 1 0
Primary care psychology – contact 110 0 0
Primary care psychology – time 0
GP surgery – contact 111 1 3
GP surgery – time 36 0 0
GP home – contact 110 0 0
GP home – time 0
District nurse – contact 110 0 0
District nurse – time 2 1 0
Nurse – contact 110 2 5
Nurse – time 17 1 0
Social worker – contact 111 1 5
Social worker – time 19 1 0
Primary care OT – contact 109 1 3
Primary care OT – time 9 1 1
Primary care counsellor – contact 110 0 1
Primary care counsellor – time 1 1
Home help – contact 105 1 6
Home help – time 2 2 0
Other – contact 108 0 3
Other – time 4 1 2
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TABLE 95 Band 2, cost of community-based and primary care services (£, 2001–2)

Clozapine Atypical

Mean SD Mean SD

3 months–baseline Cost of psychiatrist visits 62 268 27 78
Cost of psychologist visits 14 83 2 13
Cost of GP surgery visits 26 61 16 31
Cost of GP home visits 0 0 2 12
Cost of district nurse visits 1 9 2 15
Cost of practice nurse visits 23 54 30 113
Cost of social worker visits 43 174 20 74
Cost of occupational therapist visits 17 99 23 105
Cost of counsellor visits 2 13 0 0
Cost of home help visits 6 36 27 153
Cost of other primary care contacts 2 11 15 66
Cost of community centre visits 82 271 92 279

Baseline–week 12 Cost of psychiatrist visits 0 0 13 55
Cost of psychologist visits 17 89 1 6
Cost of GP surgery visits 22 103 23 71
Cost of GP home visits 2 13 0 0
Cost of district nurse visits 0 0 4 32
Cost of practice nurse visits 11 37 71 252
Cost of social worker visits 27 107 54 159
Cost of occupational therapist visits 0 0 17 81
Cost of counsellor visits 2 13 0 0
Cost of home help visits 16 122 23 170
Cost of other primary care contacts 0 1 8 33
Cost of community centre visits 46 158 121 435

Week 13–26 Cost of psychiatrist visits 6 31 7 32
Cost of psychologist visits 17 92 0 0
Cost of GP surgery visits 25 74 17 48
Cost of GP home visits 0 0 2 13
Cost of district nurse visits 2 12 0 0
Cost of practice nurse visits 18 47 12 41
Cost of social worker visits 35 100 19 81
Cost of occupational therapist visits 35 133 13 59
Cost of counsellor visits 5 38 0 0
Cost of home help visits 2 11 3 24
Cost of other primary care contacts 20 110 5 37
Cost of community centre visits 51 133 31 103

Week 27–52 Cost of psychiatrist visits 27 94 73 262
Cost of psychologist visits 0 0 0 0
Cost of GP surgery visits 41 121 30 71
Cost of GP home visits 0 0 0 0
Cost of district nurse visits 0 3 0 3
Cost of practice nurse visits 23 78 41 126
Cost of social worker visits 54 159 141 671
Cost of occupational therapist visits 25 138 36 162
Cost of counsellor visits 5 40 0 0
Cost of home help visits 28 152 2 11
Cost of other primary care contacts 18 124 0 0
Cost of community centre visits 187 531 114 327
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Executive summary
Objectives
To compare hospital stay and admissions to
hospital in subjects switching from conventional to
atypical antipsychotics with subjects switching from
one conventional drug to another.

Design
Retrospective, 6-year, controlled mirror-image
study.

Setting
Acute general psychiatry services in an inner-city
area.

Subjects
Patients diagnosed with schizophrenia or
schizoaffective disorder receiving a continuous
prescription of antipsychotics over at least a 6-year
period between 1994 and 2002.

Interventions
None.

Main outcome measures
Number of days spent in hospital; number of
admissions to hospital.

Results
In subjects who switched from conventional to
atypical antipsychotics, the number of days spent
in hospital increased from a mean of 90 days in the
3 years before switching to a mean of 200 days in
the 3 years after switching ( p < 0.005). The mean
number of admissions did not change significantly
(1.61 before versus 1.41 after, p > 0.05). In those
switching between conventional drugs, the mean
number of days in hospital fell from 64 to 50 
( p > 0.05) and the number of admissions was
virtually unchanged (1.36 before versus 1.32 after,
p > 0.05). Mean days in hospital were significantly
increased in the atypical group compared with the
conventional (control) group ( p < 0.05).

Conclusion
Switching from conventional antipsychotics to
atypical antipsychotics appears to result in an
important increase in number of days spent in
hospital. This finding has considerable
implications for healthcare providers and funders.
Further research should examine a larger cohort
of patients in other settings.

Introduction
Atypical antipsychotics are now widely used
throughout the Western world and are largely
preferred to older, conventional antipsychotics.
The basis for this preference is several-fold:
atypicals are considered to be better tolerated than
older drugs; some (clozapine and perhaps others)
are held to be more effective; and lastly, atypicals
have been shown to be cost-effective, despite their
increased purchase cost. This cost-effectiveness has
been demonstrated, using a variety of methods,
for most available atypicals.

The uniformity of the findings of studies so far
conducted is compelling, but reservations have
been expressed.196 Almost all studies have been
funded, conducted and published by
manufacturers of atypical antipsychotics. Moreover,
only a minority of studies (e.g. Rosenheck73) might
be considered methodologically sound.

The CUtLASS programme was designed in
response to clear and reasonable reservations
about the cogency, applicability and overall value
of trials so far conducted and published. Funding
was independent of atypical manufacturers and
the main CUtLASS investigation was a randomised,
controlled comparison of different atypical and
conventional drugs, properly powered to reveal
differences in resource use should they exist.

The CUtLASS controlled, mirror-image study was
intended to complement the main randomised

Appendix 7

A controlled, mirror-image study of atypical 
antipsychotics in the treatment of schizophrenia;
designed to complement the main randomised

controlled trial



controlled trial (RCT). While RCTs are considered
the most robust method of assessment, they
cannot exactly replicate a normal clinical
environment. Mirror-image studies, although
retrospective, do examine real-life outcomes in
normal clinical practice.

The basis of mirror-image studies is to compare
outcomes (usually hospitalisations) before and
after a clinical intervention; in this case a switch to
atypical drugs. A great many of such studies have
been conducted.126,197

To a large extent, the value of these studies is
dependent on the inclusion of a control group of
patients who either do not change drugs or who
switch from one conventional drug to another.
This allows a clearer view of the influence of
factors that may affect rates of hospitalisation, but
which are divorced from clinical effectiveness (e.g.
changes in demographics, changes in bed
availability and changes in admissions policy).
Relatively few controlled mirror-image studies
have been conducted,163,201 and almost all have
been manufacturer sponsored.

This study independently evaluated outcome in
patients switched to atypical antipsychotics and
compared this with outcome in a matched group
of patients who switched from one conventional
drug to another.

Method
Design
This was a retrospective, controlled, 6-year mirror-
image analysis. Subject outcomes 3 years before
and 3 years after change from conventional to
atypical treatment were compared. The control
group consisted of patients switched from one
conventional antipsychotic to another.

Ethics and permissions
Ethical approval for the study was obtained from
the local research ethics committee. Written
permission was obtained from responsible
consultants to allow search of case notes and
recording and analysis of data.

Location and time
The study was conducted at the Maudsley hospital
in south-west London. Subjects were patients
under the care of five consultant psychiatrist teams
covering Camberwell, Norwood, Peckham, East
Dulwich and Brixton. Data were gathered during
2000, 2001 and 2002.

Subjects
All case notes for patients in included teams were
searched to identify patients who:

� had a diagnosis of schizophrenia or
schizoaffective disorder

� had switched antipsychotic drug treatment at
least 3 years before the date of analysis

� had received a continuous prescription for
antipsychotic treatment for 3 years before and 
3 years after switching

� had remained under the care of the same team
throughout the 6-year period analysed.

Demographic data
The following demographic data were collected
for all patients: age, gender, ethnicity, diagnosis,
age at diagnosis, team location and all drugs
(doses and durations) prescribed during the 6-year
period of analysis.

Outcome measures
Main outcome measures were number of days
spent in hospital and number of admissions to
hospital during the period of analysis. These data
were collected from case notes, but were verified
against trust computer records. All anomalies were
resolved by careful scrutiny of case notes.

Results
Case notes of 287 patients were examined. One-
hundred and forty-four met the inclusion criteria
and were analysed. Of these 144, 108 formed the
‘control’ group and 36 the ‘atypical’ group.

Atypical group
Demographic details are shown in Table 96.

Details of switching
Twenty-one (58%) were inpatients at the time of
switching.

The drugs switched from and to are shown in 
Table 97.

Number of admissions
Table 98 shows the number of admissions to
hospital and the number of days spent in hospital
for those switching to atypical antipsychotics (see
also Figures 24 and 25).

Statistical analysis
The number of days before and after the switch
and the number of admissions before and after
the switch were positively skewed with positive
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TABLE 96 Demographic details

Mean SD Median Range

Gender, n (%)
Female 15 (42)
Male 21 (58)

Age (years) 43.58 11.46 43.00 54
Race, n (%)

Caucasian 14 (39)
African/Caribbean 21 (58)
Asian 1 (3)

TABLE 97 Drug treatment

Drugs before n Drugs after n

Flupenthixol dec. 9 Olanzapine 15
Haloperidol 7 Risperidone 14
Trifluoperazine 7 Clozapine 7
Zuclopenthixol dec. 5
Sulpiride 3
Fluphenazine 2
Haloperidol dec. 1
Pipothiazine palm. 1
Chlorpromazine 1

TABLE 98 Hospital admission details

Mean SD Median Range

Number of admissions before switch 1.61 1.78 1.00 8
Number of days before switch 89.53 144.53 33.00 619
Number of admissions after switch 1.44 1.52 1.00 6
Number of days after switch 199.97 228.02 114.50 929
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FIGURE 24 Atypical group, mean number of admissions before and after switch



kurtosis. Data were therefore subjected to a
square-root transformation to give data with
skewness and kurtosis within acceptable levels
before using t-tests. Non-parametric tests were 
also used.

In the atypical group, there was a statistically
significant difference between the number of days
after the switch compared with the number of days
before (on both a non-parametric Wilcoxon test
and a t-test on square-root-transformed data, 
p < 0.005). 

There was no significant difference between the
number of admissions before and after the switch
in medication (Table 99). 

Data were also subanalysed by atypical, as
summarised in Table 100.

Clozapine group (n = 7)
All those switching to clozapine were in hospital
after 1 year. At this point, five remained on

clozapine at 1 year, one had switched to
olanzapine and one was receiving no treatment.

In the clozapine subgroup there were no
significant differences between either the number
of admissions before, compared with after, the
switch in medication or the number of days 
before compared with after (on both a non-
parametric Wilcoxon test and a t-test on 
square-root-transformed data, p < 0.05) 
(Table 101). 

Olanzapine group (n = 15)
Nine out of 15 (60%) starting on olanzapine were
out of hospital at 1 year. All except one were still
prescribed olanzapine at 1 year (one had switched
to risperidone).

In the olanzapine subgroup there was no
significant difference between the number of
admissions before compared with after the switch
in medication. There was a significant difference
between the number of days before compared 
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TABLE 99 Statistical analysis

Test Measure p

Wilcoxon Days before/days after <0.005*
Admissions before/admissions after >0.05 ns

Paired t-test (square root transformation) Days before/days after <0.005*
Admissions before/admissions after >0.05 ns

* p < 0.05, ns, not significant.
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with after (on both a non-parametric Wilcoxon 
test and a t-test; p < 0.05) (Table 102). 

Risperidone group (n = 14)
Of the risperidone group, nine were still on
risperidone at 1 year, two were not receiving
prescribed treatment, two had switched to
olanzapine and one had switched to clozapine.
Eight (57%) were in hospital at 1 year.

In the risperidone subgroup there was no
significant difference between the number of
admissions before compared with after the switch
to risperidone. There was a significant difference
between the number of days before compared with
after (on both a non-parametric Wilcoxon test and
a t-test on square-root-transformed data, p < 0.05)
(Table 103). 

Atypicals: between-drug comparisons
The different drugs were not statistically
comparable; subject numbers were too small and
baseline data differed substantially.

Switching from depot versus oral
In the atypical group, 16 switched from depot
antipsychotic and 19 from oral antipsychotic 
(Table 104).

In the atypical group switched from depots, there
was a statistically significant difference between the
number of hospital days after the switch compared
with the number of days before (on both a non-
parametric Wilcoxon test and a t-test on square-
root-transformed data, p < 0.05). There was no
significant difference between the number of
admissions before and after the switch in drugs. 
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TABLE 102 Statistical analysis, olanzapine subgroup

Test Measure p

Wilcoxon Days before/days after <0.05*
Admissions before/admissions after >0.05 ns

Paired t-test Days before/days after <0.05*
Paired t-test (square root transformation) Admissions before/admissions after >0.05 ns

*p < 0.05.

TABLE 103 Statistical analysis, risperidone subgroup

Test Measure p

Wilcoxon Days before/days after <0.05*
Admissions before/admissions after >0.05 ns

Paired t-test (square root transformation) Days before/days after <0.05*
Paired t-test Admissions before/admissions after >0.05 ns

*p < 0.05.

TABLE 104 Depot versus oral treatment

Depot group (n = 16) Non-depot group (n = 19)

Mean SD Median Range Mean SD Median Range

Gender, n (%)
Female 6 (38) 8 (42)
Male 10 (62) 11 (58)

Age (years) 44.88 13.64 43.50 50 42.68 9.86 42.00 41
Admissions before 1.75 1.73 1.00 7 1.53 1.90 1.00 8
Days before 68.94 79.38 53.00 298 107.42 186.14 24.00 619
Admissions after 1.63 1.54 2.00 5 1.37 1.54 1.00 6
Days after 186.63 219.57 154.00 929 215.53 245.22 86.00 732



In the atypical group switched from oral drugs
(non-depot group), there was also a statistically
significant difference between the number of days
after the switch compared with the number of days
before (on both a non-parametric Wilcoxon test
and a t-test on square-root-transformed data, 
p < 0.05). There was no significant difference
between the number of admissions before and
after the switch in medication. 

An analysis of these two groups (depot versus non-
depot) revealed no significant differences in terms
of age, gender, number of admissions and number
of days before index date, indicating that the two
groups were comparable in terms of previous
inpatient usage.

There were no statistically significant differences
between these two groups in terms of the number
of admissions and days in hospital after the switch
in medication (using both a non-parametric
Mann–Whitney test and a t-test on square-root-
transformed data).

Atypical group versus control group
The atypical group was matched (1:1) on a ‘blind’
case-by-case basis on gender, age (within 10 years),
race, number of admissions and number of days
before the index date, without knowledge of the
outcomes.

Details of switching: typicals
Three patients (8%) were in hospital at the time of
switching.

Table 105 shows the drugs switched from and to
(all subjects switched drugs).

In the atypical group, 21 (58%) of the group 
were in hospital at 1 year. In the control group,

three (8%) of the group were in hospital at 
1 year.

An analysis of these two groups revealed no
significant differences in terms of age, gender,
number of admissions and number of days before
the index date (Table 106).

There were no statistically significant differences
between ‘before and after’ measures in the control
group.

Comparing the control group and the atypical
group, there was a statistically significant
difference between the number of days after the
switch compared with the number of days before
(on both a non-parametric Wilcoxon test and a 
t-test on square-root-transformed data, p < 0.05)
(Table 107). That is, a switch to atypical
antipsychotics significantly increased the number
of days spent in hospital compared with typical
antipsychotics. There was no significant difference
between the two groups in their number of
admissions before and after the switch in drugs
(see Figures 26 and 27). 

Conclusions
� A switch from conventional antipsychotics to

atypical antipsychotics led to a significant
increase in days spent in hospital in the 3 years
after switching compared with the 3 years
before. Number of admissions was not
significantly different.

� Olanzapine and risperidone, but not clozapine,
were associated with a significant increase in
days spent in hospital.

� There was no difference in outcome for those
switched from depot typical compared with
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TABLE 105 Control (typical) group, details of drug treatment switches

Drugs before n Drugs after n

Chlorpromazine 7 Flupenthixol dec. 9
Haloperidol 6 Sulpiride 8
Trifluoperazine 5 Fluphenazine 5
Flupenthixol dec. 5 Zuclopenthixol dec. 5
Sulpiride 4 Trifluoperazine 3
Haloperidol dec. 3 Droperidol 2
Fluphenazine 2 Pipothiazine palm. 2
Pimozide 1 Haloperidol dec. 1
Droperidol 1 Chlorpromazine 1
Thioridazine 1
Zuclopenthixol dec 1
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TABLE 106 Atypical versus control group, demographic details

Atypical group Control group

Mean SD Median Range Mean SD Median Range

Gender, n (%)
Female 15 (42) 15 (42)
Male 21 (58) 21 (58)

Race, n (%)
Caucasian 14 (39) 12 (33)
African/Caribbean 21 (58) 23 (64)
Asian 1 (3) 1 (3)

Age (years) 43.58 11.46 43.00 54 43.94 9.69 43.00 42
Admissions before 1.61 1.78 1.00 8 1.42 1.36 1.00 4
Days before 89.53 144.53 33.00 619 63.56 85.57 31.00 380
Admissions after 1.44 1.52 1.00 6 1.03 1.32 0.50 4
Days after 199.97 228.02 114.50 929 50.44 83.88 3.50 330

TABLE 107 Atypical versus control group, statistical analysis

Test Measure p

Mann–Whitney U-test Days after <0.05*
Admissions after >0.05 ns

Paired t-test (square root transformation) Days after <0.05*
Admissions after >0.05 ns
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FIGURE 26 Atypical group versus control group, total number of admissions before and after switch



those switched from oral antipsychotics.
� In a matched control group, a switch from one

conventional drug to another did not
significantly increase days spent in hospital or
number of admissions to hospital.

� A switch to atypical antipsychotics significantly
increased the number of days spent in hospital
compared with switching between conventional
antipsychotics.

Discussion
In this patient cohort it would appear that
changing to atypical antipsychotics was associated
with worsened outcome, in both absolute and
relative terms. This finding is in some contrast to
almost all previously published mirror-image
analyses (the single exception is Coley117).

Care was taken to control for other, non-drug
influences on patient outcome by studying
patients from the same clinical environment,
treated by the same clinicians over the same
period. Subjects in the study group were closely
matched to similar subjects in the control group,
to reduce the influence of various patient-related
factors. The two groups for comparison were
shown to be similar in most important respects.

The only striking difference between the two
groups was the proportion of patients who
switched drugs while inpatients (58% in the

atypical group; 8% in the control group). This
difference may have had an important influence
on outcome, but it is noteworthy that many
authors have suggested that inpatient status at
index date predicts a lower use of resources in the
following period. 

The finding of increased healthcare utilisation
following a switch to atypicals is clearly
disappointing with regard to expectations that
atypicals should improve these aspects of care, and
is also at odds with some of the literature,
particularly for clozapine. It is possible that one
should conclude that switching/mirror-image
studies do not represent the ideal methodology for
assessing healthcare utilisation. Many switch
patients may be on a deteriorating path and this
cannot be corrected for in mirror-image
methodology (although the use of a control group
goes some way towards this). In addition, the
deteriorating paucity of community placements is
a problem in this trust and these results may
simply reflect reduced placement options.
Therefore, it may be concluded that this study
emphasises the probable need for prospective
parallel studies when assessing healthcare
utilisation. However, this is impractical as it would
be virtually impossible to set up a typical parallel
group of any size in the modern naturalistic
prescribing environment. It may therefore
ultimately be that economic modelling is the best
way forward for determining the economic
benefits of atypical antipsychotics.
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