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Background
Bipolar disorder is a relatively common, recurrent
and sometimes chronic disorder that leads to
harmful effects for the individual’s psychological,
professional and social welfare. Treatment is
dependent on the phase of the disorder being
experienced, for example acute mania, depression
or maintenance therapy to prevent future manic
or depressive episodes. This review is concerned
only with the acute treatment of mania. 

Objective
To evaluate the clinical and cost-effectiveness of
quetiapine, olanzapine and valproate semisodium
in the treatment of mania associated with bipolar
disorder. 

Methods
Search strategy
A wide range of electronic bibliographic and
specialist databases were searched from inception
to July 2002. In addition, the bibliographies of
retrieved articles and submissions received from
drug companies were examined.

Inclusion/exclusion criteria
Two reviewers independently screened all titles
and/or abstracts including economic evaluations.
Full manuscripts of potentially relevant studies
were ordered and assessed for inclusion or
exclusion. Disagreements were resolved through
discussion. Randomised trials and economic
evaluations that evaluated the effectiveness of
quetiapine, olanzapine or valproate semisodium in
the treatment of mania associated with bipolar
disorder were eligible for inclusion.

Data extraction strategy
Data were extracted into a Microsoft Access
database by one reviewer and checked for accuracy
by a second. Any disagreements were resolved by
discussion.

Quality assessment strategy
The quality of each clinical study was assessed by
one reviewer and checked for accuracy by a

second. Any disagreements were resolved by
discussion.

The quality of the cost-effectiveness studies was
assessed using a checklist updated from that
developed by Drummond and colleagues.24

Methods of analysis
Details of the extracted data and quality
assessment for each individual study of clinical
effectiveness were presented in structured tables
and as a narrative description. Where sufficient
data were available, treatment effects were
presented in the form of relative risks (RR) or
mean differences as appropriate. Relative risk and
mean difference data were presented as Forest
plots but only pooled where this made sense
clinically and statistically. Studies were grouped by
drug and, within each drug, by comparator used.
�2 tests of heterogeneity were performed for the
outcomes if pooling was indicated.

Results
Number and quality of studies
Eighteen randomised trials met the inclusion
criteria: five for quetiapine, six for olanzapine, 
five for valproate semisodium and two in which
valproate semisodium and olanzapine were
compared directly. Aspects of three of the
quetiapine studies were commercial-in-confidence
(CIC). The quality of the included trials was
limited. Common limitations were lack of
adequate randomisation procedures, failure to
conceal allocation and lack of intention-to-treat
analysis. In addition, the sample sizes were 
often small (<100 patients), accompanied 
by high rates of withdrawal and use of proxy
rather than actual data, that is, last observation
carried forward (LOCF) method. Overall, key
methodological criteria were not met in most
trials.

Clinical effectiveness
Treatments versus placebo:
� Quetiapine appears superior to placebo in

reducing manic symptoms, but is associated
with side-effects such as somnolence, dry 
mouth and dizziness.
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� Olanzapine appears superior to placebo in
reducing manic symptoms, but is also associated
with side-effects such as somnolence, dry mouth
and dizziness.

� Valproate semisodium appears superior to
placebo in reducing manic symptoms, but may
cause gastrointestinal side-effects. 

Treatments versus lithium:
� There appears to be little difference between

quetiapine and lithium in terms of effectiveness,
but quetiapine is associated with somnolence
and weight gain, whereas lithium is associated
with tremor. 

� There appears to be little difference between
olanzapine and lithium in terms of clinical
effectiveness and adverse events.

� There appears to be little difference between
valproate semisodium and lithium in terms of
clinical effectiveness and adverse events.

Treatments as adjunct to mood stabilisers:
� Quetiapine as adjunct therapy to mood

stabilizers may be more effective than placebo
in reducing mania and improving global health
but it is associated with more dry mouth,
somnolence, postural hypotension and asthenia. 

� Olanzapine as adjunct therapy to mood
stabilisers may be more effective than placebo
in reducing mania and improving global health,
but it is associated with more dry mouth,
somnolence, weight gain, increased appetite,
tremor and speech disorder.

Treatments versus haloperidol:
� There was little difference between quetiapine

and haloperidol in reducing mania, but
haloperidol was associated with more
extrapyramidal side-effects, such as akathisia
and tremor.

� There was little difference between olanzapine
and haloperidol in terms of clinical
effectiveness, but haloperidol was associated
with more negative implications for health-
related quality of life.

� Valproate semisodium was as effective as
haloperidol in a small, short-term trial of
patients with psychotic features, but haloperidol
caused more extrapyramidal side-effects.

Treatments versus other comparators:
� Intramuscular olanzapine and lorazepam were

equally effective and safe in one very short
(24 hour) trial.

� Valproate semisodium and carbamazepine were
equally effective and safe in one small trial in
children.

Head-to-head comparison:
� Olanzapine may be more effective than

valproate semisodium in reducing mania, but
was associated with more dry mouth, increased
appetite, oedema, somnolence, speech disorder,
Parkinson-like symptoms and weight gain.
Valproate semisodium was associated with more
nausea than olanzapine. 

Cost-effectiveness
Two studies identified in the systematic review met
the criteria for inclusion in the cost-effectiveness
review. In addition to these two studies,
supplementary economic evidence was submitted
by two of the stakeholders (Sanofi-Synthelabo and
Eli Lilly). The review of the economic evidence
from the literature and stakeholder submissions
highlighted a number of significant limitations in
existing studies assessing the cost-effectiveness of
alternative drugs for the acute manic episode in
bipolar disorder.

These limitations meant that it was not possible to
make a reliable comparison of the relative cost-
effectiveness of the alternative drugs on the basis
of existing evaluations in the context of the NHS.
To overcome these limitations and to assist the
decision-making process in the context of the
NHS, a new model was developed. The model is
used to provide an estimate of the cost-
effectiveness of the alternative drugs when 
used as part of treatment for the acute manic
episode only.

A probabilistic model was developed to estimate
costs from the perspective of the NHS, and 
health outcomes in terms of response rate, based
on a ≥ 50% improvement in a patient’s baseline
manic symptoms derived from an interview-based
mania assessment scale. The model evaluated the
cost-effectiveness of the alternative drugs when
used as part of treatment for the acute manic
episode only. For the base-case analysis, a 3-week
time horizon was used to reflect the most
commonly reported length of follow-up for which
the effectiveness data are reported in the clinical
trials. Sensitivity analysis was undertaken to
determine the robustness of the base-case results
to alternative assumptions concerning the
additional costs of treating patients beyond the
initial 3-week period.

The results from the base-case analysis
demonstrate that the choice of optimal strategy is
dependent on the maximum that the health
service is prepared to pay per additional
responder. If the decision-maker is prepared to
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pay <£7179 per additional responder, then
haloperidol is the optimal decision. If the
decision-maker is prepared to pay >£7179 per
additional responder, then olanzapine is the
optimal decision. The relative ordering of
strategies based on their mean costs and 
outcomes is robust to the uncertainty in the cost
assumptions used in the base-case model. Under
the most favourable scenario in relation to the
costs of responders and non-responders 
beyond the 3-week period considered in 
the base-case analysis, the incremental cost-
effectiveness ratio of olanzapine is reduced to
£1236.

Conclusions
Clinical effectiveness
In comparison with placebo, quetiapine,
olanzapine and valproate semisodium appear
superior in reducing manic symptoms, but all
drugs are associated with adverse events. 

In comparison with lithium, no significant
differences were found for olanzapine, quetiapine
and valproate semisodium in terms of
effectiveness. All drugs were associated with
adverse events.

Cost-effectiveness
Several limitations of the cost-effectiveness analysis
exist, which inevitably means that the results
should be treated with some caution. These
include: (i) the possible bias introduced by using
indirect evidence; (ii) the limited timeframe of the
analysis and the exclusion of the costs and quality
of life impact of adverse events; (iii) the exclusion
of olanzapine and quetiapine combination
therapies from the base-case models; (iv) the 
lack of data concerning the effectiveness of the
drugs when used in second- and third-line
treatments; and (iv) the lack of suitable data on
quality of life. 

The available evidence derives from trials that are
too small, methodologically flawed and rely on
proxy data, that is, the use of the LOCF method
for large proportions of patients. These limitations

need to be carefully considered when interpreting
the effectiveness evidence, and conclusions drawn
from these data need to be treated with great
caution.

Recommendations for further
research
There remains a need for well-conducted,
randomised, double-blind head-to-head
comparisons of drugs used in the treatment of
mania associated with bipolar disorder. Participant
demographic and diagnostic characteristics need
to be clearly differentiated and investigated
separately in future research. The treatment of
mania in children is particularly poorly
investigated, yet effective intervention may be
especially important in early onset bipolar
disorder. The use of adjunctive therapy and long-
term safety issues in the elderly population should
also be investigated. Perhaps most importantly,
separate acute and long-term treatment
investigations are needed. The efficacy of long-
term prophylaxis of mania, and bipolar disorder
more generally, with these drugs, cannot be
inferred from short-term trials. 

The current evidence concerning the cost-
effectiveness of alternative drugs for bipolar
disorder is extremely limited from a NHS
perspective. These estimates would be most
appropriately derived by ensuring that future trials
are designed to assess both effectiveness and cost-
effectiveness considerations. The cost-effectiveness
estimates would be most appropriate if they were
based on a direct ‘head-to-head’ analysis of all
relevant prophylactic treatments, rather than on a
partial comparison with placebo only.
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