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ABSTRACT

Today, clinicians have an array of antipsychotic
medications to choose from in treating patients
with schizophrenia, as well as a range of
programs and services designed to improve
cognition and real-world functioning. Yet,
perhaps only a third of patients can successfully
live in the community long-term and remain

in remission. Treatment failure or a relapse after
what appeared to be significant improvement in
a patient’s psychotic symptoms and functioning
also affects families, employers, payers, policy
makers, and huge swathes of the health care
system. In brief, shortcomings in the treatment
of schizophrenia have a significant impact

on society as a whole, an impact that can be
measured not only in terms of health and
well-being but in dollars and cents. Studies
evaluating the efficacy and cost-efficacy of
antipsychotic medications and other forms of
intervention are abundant, but it is uncertain
how much of this valuable information reaches
the average clinician and can then be applied

in daily interactions with patients. This InfoPack
aims to synthesize some of the important
findings on new antipsychotics by explaining
how to use the data from head-to-head
comparisons and meta-analyses to evaluate
different agents and choose the best one for
the patient. It also reviews the evidence on
cognitive remediation and antipsychotics in
improving cognition and functional capacity.

In particular, several short-term and long-term
studies of the atypical antipsychotic lurasidone
are discussed, including findings associated with
cognition and improved functional capacity, the
side effect profile, relapse prevention, and the
cost savings that may be achieved by reducing
the direct costs of care through an evidence-
based selection of medication.

J Clin Psychiatry InfoPack 2014,;4(April):1-13

doi:10.4088/JCP.13050ip1
© Copyright 2014 Physicians Postgraduate Press, Inc.

2 = PSYCHIATRIST.COM

Treatment of Cognition With Pharmacologic
and Cognitive Enhancement Strategies

Philip D. Harvey, PhD

Significant cognitive impairment is an intrinsic part of schizophrenia. It affects
at least 70% of patients at all phases of the disease and can even predate the
illness.! This impairment has profound, disabling consequences that limit an indi-
vidual's ability to adequately function at home, in society, and in the workplace.

Cognitive impairment is unlikely to spontaneously improve, disallowing
patients to smoothly and successfully resume real-world functioning. Thus, reduc-
tion of cognitive impairment has been a primary goal of schizophrenia treatment
for years, and sophisticated intervention strategies, using both drug treatment
and cognitive remediation, have been devised to help patients regain as much
functional capacity as possible.?

However, more effective forms of intervention are sorely needed. Despite
considerable efforts to reduce the number of institutionalized patients and
reintegrate them into society, as well as numerous advances in antipsychotic
medication that are very successful in treating the psychotic symptoms of schizo-
phrenia, the percentage of patients able to live successfully in the community
and experience stable remission of their systems has remained relatively flat, at
around 30%, since 1895.3

Many studies have found minimal cognitive enhancing effects from atypical
antipsychotic medications, but these results may have been biased by substantial
methodological limitations, as my colleagues and | observed in a study last year.*
Alternatively, other studies, using systematic procedures to evaluate the cogni-
tive enhancing effects of atypical antipsychotic agents, have shown long-term
functional benefits.>

Reporting on the PEARL 3 study, a multicenter, randomized, 6-week, double-
blind study followed by a double-blind extension study that continued up to 1
year,* my colleagues and | found that the atypical antipsychotic lurasidone 160
mg/d was superior to placebo, a lower dose of lurasidone, and another atypical
antipsychotic, quetiapine XR (200-800 mg/d), on the composite neurocognitive
score in an evaluable sample of schizophrenia patients whose test scores met
prespecified validity criteria.

This study* was designed to avoid the flaws of some earlier studies of the
effects of pharmacologic intervention on neurocognitive performance in schizo-
phrenia. The initial treatment period included both active pharmacologic and
placebo controls; subjects were randomized to the 2 fixed doses of lurasidone or
quetiapine XR (the active control) or placebo. We examined the placebo group
to evaluate the potential contribution of practice effects to improvement in
cognition. Since all patients in the study were exposed to testing, all had the
opportunity to benefit from practice. Therefore, the differences that were sub-
sequently found between treatment groups could not have been attributed to
differential practice effects.

The study enrolled 486 subjects and was conducted at centers in the United
States, Russia, India, Ukraine, Bosnia, and Colombia. The subjects had a primary
diagnosis of schizophrenia and had been recently hospitalized for an acute exac-
erbation of psychiatric symptoms.

Cognitive performance was assessed with the CogState computerized cog-
nitive battery, administered at pretreatment baseline, week 6 (the end of the

J Clin Psychiatry InfoPack 2014;4(April)
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acute study), and weeks 19 and 32 during
the extension phase. Validity criteria were
set and later used to designate a subset
of subjects who could adequately per-
form the testing procedure. The criteria
included a less than 25% error rate on
5 domains: processing speed, atten-
tion/vigilance, visual learning, working
memory, and social cognition. The other
requirement was completion of all 3
rounds of the International Shopping
List Task and all 5 rounds of the Groton
Maze Learning Test. The primary outcome
was the composite Z-score, calculated as
an average of the 7 standardized Z-scores
for the 7 cognitive domains.

Trained raters also administered
the University of California San Diego
Performance-Based Skills Assessment-
Brief Version (UPSA-B) as a measure of
functional capacity at study baseline and
6, 19, and 32 weeks.

Briefly, the results showed that in the
acute phase of the study, there were no
significant differences from baseline to
the week 6 endpoint in composite Z-score
in the full analysis sample between luras-
idone 80 mg/d (P=.674) or 160 mg/d
(P=.513) when compared with placebo
(Figure 1). There was also no significant
difference between lurasidone 80 mg/d
(P=.985) or 160 mg/d (P=.827) compared
with quetiapine XR.

The outcome differed in the evaluable
analysis sample. In this cohort, the change
from baseline to week 6 in the composite
Z-score was significant for the lurasidone
160 mg/d group compared to the placebo
group (P=.038, Cohen d=0.37). It was
also significant compared to the quetia-
pine XR group (P=.018, Cohen d=0.41).
Changes for the group randomized to
the lower dose of lurasidone were not
significant when compared with placebo
or quetiapine XR.

This summary of the findings points
to an important aspect of evaluating
cognitive performance and the effects of
treatment. Some acutely ill patients are
too disorganized to complete the neuro-
cognitive assessments. In the acute phase
of the study, 7,753 cognitive assessment
tasks were performed on 481 subjects;
1,355 (17.5%) of these tasks failed the pre-
specified evaluability criteria. Only 77%
of the subjects had composite Z-scores
at both baseline and week 6 in the full
sample, and only 55% in the evaluable
analysis sample.

J Clin Psychiatry InfoPack 2014;4(April)

Figure 1. Cognitive Outcomes at 6 Weeks®®
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The issue of data quality clearly merits
further study. The high rate of testing fail-
ure seen in this study* and others may be
due to a combination of acute illnessin the
subjects and to problems with the specific
computerized assessment strategy.

NEUROCOGNITIVE ASSESSMENT

Stepping aside for now from the details
of the study findings concerning luras-
idone’s potential to improve cognitive
performance, let’s look at the tools used
for conducting research on cognitive
function.

The MATRICS Consensus Cognitive
Battery (MCCB) is a neuropsychological
assessment battery that measures the
following cognitive domains (available at
www.matricsinc.org):

«  Speed of processing

« Attention and vigilance

+ Working memory

« Verbal learning

«+ Visual learning

+ Reasoning and problem solving
« Social cognition

It was created as a standard tool for
assessing the level of cognitive function-
ing in schizophrenia patients and changes
over short time intervals. The MCCB was
designed as a primary outcome measure
in cognitive enhancement research. In
clinical trials, clinically stable patients are
enrolled so that their scores on the various
domains can be compared with those of

patients who have been matched for char-
acteristics such as age and education.

Coprimary measures in many studies
include the UPSA, a measure of everyday
living skills, and 2 modified versions, the
UPSA-B and UPSA-Il. The original UPSA
assesses 5 domains:

«  Comprehension/planning
« Finance

«  Communication

«  Mobility

« Household chores

The UPSA-B’ is an abbreviated form
that includes only 2 of the 5 subscales,
finance and communication. It can be
administered in a shorter time and in a
wider variety of settings. The UPSA-II con-
tains a medication management domain.

Another important measure is the
Schizophrenia Cognition Rating Scale®
(SCoRS), an 18-item interview-based
measure of cognitive functioning in which
both the patient and an informant are
questioned. The interviewer determines
a global score at each visit, and changes
are measured against these scores at each
follow-up. In a 2006 study of the then new
SCoRS, Keefe et al® found that its global
ratings were strongly correlated with
cognitive performance and real-world
functioning.

In the Keefe et al study,® 60 patients
with schizophrenia were assessed with
the SCoRS and 3 other tools for valida-
tion: the Brief Assessment of Cognition in
Schizophrenia (BACS), the Independent
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Living Skills Inventory (ILSI), and the
UPSA. The SCoRS interview global rating
was significantly correlated with the
BACS composite score, the UPSA total
score, and the ILSI total score.® Since
the SCoRS and the UPSA themselves are
highly correlated, they are conceivably
interchangeable measures of everyday
functioning (r=0.53), and either could be
used with a longer performance-based
assessment.

COGNITIVE REMEDIATION THERAPY

The availability of these assessment
tools is essential in evaluating the out-
comes of cognitive remediation therapy
in patients with schizophrenia. In 2011,
Wykes et al® published a meta-analysis
of cognitive remediation to determine
the effects of treatment.

This study, which included 39 sepa-
rate reports of 40 studies enrolling 2,104
participants, demonstrated a small to
moderate effect of cognitive rehabilitation
on cognitive outcomes at posttreatment
and follow-up assessment. This effect was
not influenced by study methodology.?

Several critical findings for cognition
and functioning can be drawn from this
work. First, the functional benefit of cog-
nitive remediation is better when paired
with other psychiatric rehabilitation
programs. Second, a strategic cognitive
remediation intervention—one that
teaches problem solving and coordina-
tion of component cognitive skills—is
more effective than drill and practice
interventions. Better outcomes with the
strategic intervention apparently are
derived from transfer of training. Third,
there are no symptomatic effects; thus,
cognitive remediation therapy is best
viewed as a complement to antipsychotic
therapy rather than a substitute.

Another study, published by Bowie et
alin 2012,° also demonstrated that while
cognitive remediation alone may pro-
duce durable improvements in cognition,
the benefits to the patient are likely to be
enhanced when the remediation is pro-
vided in the context of other psychosocial
treatment (see AV 1 at PSYCHIATRIST.COM).
The authors found that improved every-
day functioning, which is the true measure
of effectiveness, is more likely when
cognitive remediation is combined with
functional skills training. In this study,
107 outpatients with schizophrenia were
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randomized to receive cognitive remedia-
tion, functional adaptation skills training,
or combined treatment (cognitive reme-
diation followed by the skills training).
Patients underwent 24 weeks of treatment
and had a durability assessment 12 weeks
after the end of active treatment.

The investigators found that cognitive
remediation produced robust improve-
ments in cognition while functional
skills training did not. Social competence
improved in subjects who had received
functional skills training or the com-
bined treatment but not in those who
had received only cognitive remediation.
The greatest and most durable improve-
ments in functional competence were
found among the patients randomized
to the combined treatment. The data
also showed that cognitive remediation
therapy led to statistically significant
improvements in real-world behavior
such as community or household activi-
ties and work skills when it was combined
with functional skills training; alone, cog-
nitive remediation had a limited effect on
real-world behavior.

Cognitive training can also be enlisted
to improve the competitive work out-
comes in people with schizophrenia.
Evidence supports the effectiveness
of supported employment, yet not all
who participate in these programs find
jobs or are able to remain employed for
an extended time if they do find work.
Addressing the problem of illness-related
impairments that may hinder employ-
ment prospects, McGurk et al° developed
the Thinking Skills for Work Program, inte-
grating cognitive training into supported
employment services.

Patients with severe mental illness and
a history of job failure were randomized
to either supported employment alone
or supported employment with cogni-
tive training. Patients randomized to the
Thinking Skills program participated in
approximately 24 hours of computer-
based cognitive exercises delivered over
12 weeks. When McGurk and colleagues®
looked at 2- to 3-year employment and
hospitalization outcomes, they found that
participants in the Thinking Skills for Work
Program (n=23) worked more jobs than
patients in the supported employment
alone group (n=21). Also, significantly
more patients in the Thinking Skills
program than in the supported employ-
ment alone program worked (P<.001),

and they also held more jobs (P<.001),
worked more hours over the follow-up
period (P<.001), and earned 10-fold
more wages—S$5,320.19 versus $530.18
(P<.001).°

What these findings suggest, in my
view, is that even a relatively brief cogni-
tive remediation intervention can exert
a substantial long-term benefit on real-
world functioning.

It must be noted, though, that since
cognitive functioning and symptoms were
not evaluated at the 2- to 3-year follow-
up, McGurk and colleagues® concluded
that they could not be certain whether
improved cognitive functioning or symp-
toms or other factors contributed to the
superior vocational outcomes in the group
receiving supported employment with
cognitive training.

Does the number of hours of cognitive
training in a program have stronger effects
on cognitive functioning? McGurk and col-
leagues'® also explored this hypothesis in
a 2007 meta-analysis. They found that they
could not adequately answer this question
because only 6 of the 26 randomized con-
trolled trials they reviewed had conducted
follow-up assessments an average of 8
months after completion of the program.
Discussing this point, the authors sug-
gested that a limited amount of cognitive
remediation, such as 5 to 15 hours, might
be sufficient to improve cognitive func-
tion. They also speculated that the amount
of cognitive remediation might be more
closely related to the retention of improve-
ments than to immediate gains.'®

Additional data'® from a variety of stud-
ies support the hypothesis of a correlation
between time and cognitive functioning
improvement. Patients who received 50 or
more training sessions with computerized
cognitive remediation showed substantial
improvement (0.86 standard deviation). Of
note, improvements in processing speed,
global cognition, and working memory
also led to a functional benefit despite the
absence of a skills training intervention.

Realistically, most patients could not
participate in an intervention that required
training twice a week for a year, but it
appears that those who could make this
long-term commitment might benefit
greatly. It has also been shown that people
with schizophrenia can treat themselves at
home with a laptop computer with high
levels of adherence and considerable cog-
nitive benefits.!’

J Clin Psychiatry InfoPack 2014;4(April)
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PHARMACOLOGIC COGNITIVE
ENHANCEMENT

The record for pharmacologic cognitive
enhancement has been mixed in the past,
but this therapeutic approach remains
an important goal. One promising com-
pound under investigation is EVP-6124, a
selective a-7 partial agonist developed by
EnVivo Pharmaceuticals that is currently
in phase 3 studies. Unpublished phase
2B data (D. Hilt, MD, EnVivo) from SCoRS
visits with informant present show that a
1.0-mg dose of EVP-6124 achieved a fairly
significant improvement over placebo in
77 days (P<.003; effect size=0.51).

An important detail from this study
is that, based on MCCB scores, younger
patients received more substantial ben-
efits. This finding reinforces the urgency
of treating patients with schizophrenia
as early as possible in the course of their
disease, which may be based on either
less progression of iliness or less burden of
comorbidities such as cigarette smoking.

LURASIDONE AND COGNITION

Returning to studies of lurasidone
(as discussed earlier, this compound was
superior to placebo in a 6-week study
and also to an active comparator, que-
tiapine XR, in an extension study?), this
agent demonstrated improvements on
SCoRS when compared to ziprasidone.'?
Although differences between drugs in
the effect were not statistically significant
(P<.057), lurasidone patients improved
significantly from baseline while the zipra-
sidone patients did not. It is also relevant
to point out that the effect was equivalent
to that of EVP-6124, a targeted cognitive
enhancement agent.

In the PEARL 3 study,* cognitive out-
comes at 6 weeks in the full analysis
sample showed no separation between
the 2 active compounds and placebo
and only a small effect size, but it bears
repeating that 45% of the patients, who
were clinically unstable, had very poor test
scores on the computerized assessment
and were unable to provide valid cogni-
tive test data.

Looking at the treatment effects of the
UPSA-B, the least squares mean change
in total score at week 6 was significantly
better for the lurasidone 80 mg (6.5,
standard error [SE]=1.2; P=.036), luras-
idone 160 mg (7.3, SE=1.2; P=.011),

J Clin Psychiatry InfoPack 2014;4(April)

and quetiapine XR groups (7.2, SE=1.2;
P<.001) compared with the placebo
group (4.3, SE=1.3). These early gains in
functional capacity continued through
week 32 of the extension study. The
improvement was 7.6 points at week 6
and 10.3 points at week 32 in the luras-
idone group. In the quetiapine group, the
improvements were 6.8 points at week
6 and 12.4 points at week 32. The differ-
ences between lurasidone and quetiapine
XR treatment groups were not significant
at weeks 19 or 32.

Analysis of the relationship between
cognitive change and UPSA-B change/
composite Z-scores demonstrated sig-
nificant cross-sectional association at
baseline in both the full and evaluable
samples (P<.001). The longitudinal
association between changes in func-
tional capacity and changes in cognitive
performance was also significant in the
full and evaluable samples (P<.001 and
P=.022, respectively). This relationship
increased over time (P<.042) and was
similar across all the treatment groups (all
P values>.206).

Turning to the associations between
cognitive change and Positive and Nega-
tive Syndrome Scale (PANSS) change,* we
found a significant correlation between
changes in neurocognitive composite
Z-score and in PANSS total score over
time (P<.001). The association was simi-
larin PANSS positive (P=.0010) and PANSS
negative (P<.001) subscales. There was a
significant change in cognitive perfor-
mance at week 32 favoring lurasidone
over quetiapine in both the full and
evaluable samples (after controlling for
changes in the PANSS total, positive, and
negative subscales over time).

MEDIATING FACTORS

In a separate set of nonprimary analy-
ses of cognition of PEARL 3 data, Loebel
et al'® conducted a placebo-controlled
study comparing the effects of lurasidone
80 mg/d and 160 mg/d and quetiapine
XR 600 mg/d on sleepiness, using the
Epworth Sleepiness Scale (ESS). They
found that daytime sleepiness improved
in the lurasidone and placebo groups but
worsened in the quetiapine XR group
compared to placebo (P=.001) and to
either group of lurasidone (both P=.01).

Importantly, the study also found that
worsening in sleepiness was associated

with worsening of cognitive performance.
The quetiapine group, whose sleepiness
had worsened, also had a decline in cog-
nitive performance; the lurasidone group,
with reduced sleepiness, had improved
performance. Analysis of items on the
ESS showed an association between an
increase in ESS item 6 score (propensity
to doze when talking to someone) and
worsening of cognitive performance in the
quetiapine group compared to the luras-
idone 160-mg/d group (P=.006, US sites;
P=.015, all subjects). Change in the ESS
total score was not a significant predictor
of change in the composite performance
score for either lurasidone group or que-
tiapine XR."3

Quetiapine XR and both doses of luras-
idone were associated with improvements
in functional capacity when assessed with
the UPSA-B.The improvements were com-
parable and significant. However, at study
sites in the United States, daytime sleepi-
ness associated with quetiapine XR was a
mediator of change in functional capacity;
there was worsening in the UPSA-B total
score (P=.003) for the difference in slopes
between quetiapine and placebo.

CONCLUSION

Improvement in cognition is a crucial
component in the treatment of patients
with schizophrenia. Research in this field
isongoing as investigators explore ways to
improve both cognitive remediation and
pharmacologic interventions, all with the
aim of achieving better outcomes.

Results of the PEARL 3 study have dem-
onstrated that the atypical antipsychotic
lurasidone is beneficial in improving
cognitive functioning in schizophrenia.
Lurasidone is the first antipsychotic com-
pound proven to change both cognition
and functional capacity in a placebo-
controlled study. It cannot be over-
emphasized that the study designincluded
a placebo arm to eliminate any possibility
that gainsin cognition stemmed from prac-
tice effects rather than the drug itself.

What this study shows us is that luras-
idone may enable patients to attain a
dose-related improvement in cognition
accompanied by improvements in func-
tional capacity. Further, the side effects
profile demonstrates that lurasidone
does not lead to worsening in cognitive
performance through the induction of
sleepiness.

PSYCHIATRIST.COM = 5
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Short-Term and Long-Term Antipsychotic Treatment of Patients
With Schizophrenia: Comparison of Treatment Options

Christoph U. Correll, MD, and John M. Kane, MD

Schizophrenia is still all too often a dev-
astating illness. Despite progress on
many fronts, including the development
of antipsychotic drugs that have helped
many patients better achieve their goals,
much is yet to be learned about the etiol-
ogy and pathophysiology of the disease,
predictive biomarkers, novel mechanism
medications that go beyond the modu-
lation of dopamine, and opportunities
for primary and secondary prevention.™
New antipsychotics are likely to be the cor-
nerstone of improved treatment, just as
they are the basis of treatment today. The
“ideal” antipsychotics of the future would
be aimed at a long list of persistent gaps in
the care of patients with schizophrenia.’

At the top of the list is the unfortunate
fact that prevention remains a distant,
although not an impossible, goal. Other
priorities include developing treatments
tailored to the different phases of schizo-
phrenia as well as therapies for symptom
domains that respond poorly to current
medications, such as negative symptoms
and cognitive dysfunction. Recovery is a
constant challenge even when patients’
symptoms have diminished. And in schizo-
phrenia as well as other acute and chronic
conditions, patients’ lack of adherence to
their medication regimens and other forms
of therapy is an ongoing problem.'*'>

Variability in adverse effects and toler-
ability of medication from one patient to
another is also of concern. Similarly, our
best efforts at managing schizophrenia
often result in poor or no response, with
a limited number of options to turn to
for better outcomes. It is hoped that
ongoing research into investigational
medications with novel mechanisms of
action ultimately will guide clinicians in
combining different agents to achieve all
of the desired effects of treatment, since it
is highly unlikely that a single agent could
safely and effectively do so.'*

We await the arrival of personalized
care based on factors such as genetic poly-
morphisms or the related gene products
so that targeted, individualized treatment
can become a clinical reality. Moreover,
the discovery of disease- and subgroup-
specific markers, involving, for example,

6 [ PSYCHIATRIST.COM

metabolomic profiles or inflammatory and/
or oxidative stress patterns, may help target
specific outcomes in patient subgroups in
whom biologic target engagement is lev-
eraged for improved outcomes.' Some
of these gaps will be resolved and goals
attained sooner than others.

Recovery is the ultimate treatment
objective and one that requires functional
measures as part of a more broad-based
effort to optimize management of patients
with schizophrenia.'® Through medication,
psychotherapy, and psychoeducation,
the treatment outlook has improved, yet
recovery is a goal achieved in a minority of
cases. According to a meta-analysis of 50
studies, published in 2013 by Jaaskeldinen
et al,"”” the median number of individuals
with schizophrenia who recover is 13.5%
or 1in 7, while the mean is 16.4%. These
data indicate that despite major changes
in treatment options, the proportion
of patients achieving recovery, defined
as at least 2 years of no more than mild
symptoms with or without evidence of
good social and educational/vocational
functioning, has not increased in recent
decades.

Disappointingly, outcomes did not
seem to differ whether or not patients
were followed after a chronic course or
after their first episode. However, most
studies did not include a structured or for-
malized psychosocial treatment packagein
addition to the pharmacologic treatment,
and nonadherence was not specifically
addressed. For example, through the early
provision of alternative medication formu-
lations, such as long-acting injectables,
the interruptions of medication ingestion
might be less common, even early in the
illness.

ACUTE EFFICACY OF ANTIPSYCHOTICS

To assess the efficacy, safety, toler-
ability, and overall effectiveness of the
antipsychotics used in the treatment of
schizophrenia, it is necessary to wisely
interpret a massive amount of available
data. The meta-analysis is a valuable frame-
work for pooling or integrating data from
studies conducted at different times using

different methodologies and assessments,
yetit s still able to make valid and clinically
informative comparisons.'®

The most common type of meta-
analysis is the pooling of head-to-head
comparison studies. The advantage of
this approach is that the methodology
and sampling of participants are similar
in each study that compares 2 or more
treatments. However, direct comparisons
are not always available, so the arm-
based multiple-treatments or network
meta-analysis has been used instead to
overcome this limitation. In this approach,
the result of 1 comparison, such as drug
A to drug C, is taken as indirect evidence
for the relative efficacy between drug A
and drug B by bringing in a comparison
between drug B and drug C. With drug C
(or placebo) as the common comparator,
the differences or similarities between drug
A and drug B are estimated indirectly.

This method has the advantage of allow-
ing arankingamong medications that have
been only sparsely or never compared,
but it also has potential disadvantages.
Differences in study methodology, popu-
lation, or treatment characteristics, such as
dosing, can create biases.'®In addition, sev-
eral treatment meta-analyses of different
psychiatric drugs have each shown older
medications to rank somewhat higher in
efficacy than newer ones.’® However, it is
difficult to interpret these findings because,
at the same time, research procedures and
populations have changed, so that there
has also been a consistent trend toward
larger placebo response rates in more
recent studies, and active comparisons
with first-generation antipsychotics have
employed more appropriate doses, leading
to fewer early dropouts and diminishing
drug differences for newer antipsychot-
ics.’® In the absence of sufficient numbers
of high-quality, head-to-head studies, the
multiple-treatments meta-analysis is help-
ful but should be interpreted with caution
when used to inform guidelines or clinical
decision making.

A multiple-treatments meta-analysis
of the efficacy and tolerability of 15 anti-
psychotic drugs and placebo conducted by
Leuchtand colleagues?illustrates not only
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how this form of comparison can be effec-
tively used but also its potential pitfalls (see
AV 2 online).The authors identified 212 suit-
able trials with data for 43,049 participants
and analyzed both recently approved and
older drugs. A hierarchical ranking based
on directly and indirectly obtained effect
sizes resulted in a mean range of effect
sizes of —0.33 to —0.88. Clozapine was sig-
nificantly more effective than all the other
antipsychotics, followed by amisulpride,
olanzapine, and risperidone, forming a
group that was significantly more effective
than all the others in the analysis except
paliperidone and zotepine. However, the
effect size differences were negligible to
small (-0.11 to —0.33). With the excep-
tion of chlorpromazine, the more recently
approved agents ranked at the bottom of
the hierarchy obtained mostly through
indirect comparison.

As mentioned previously, 1 possible
explanation for these findings is an inflation
over time in the placebo effect, reducing
the effect size against the major comparator
that each newly introduced antipsychotic
has, placebo. In the case of this particular,
carefully executed, multiple-treatments
meta-analysis,'® the authors tried to com-
pensate for this effect in subanalyses.
Interestingly, the same authors had also
performed a head-to-head meta-analysis
in 2009%° of antipsychotic medications
in schizophrenia available at the time; in
that study, clozapine did not separate
from olanzapine, quetiapine, risperidone,
or ziprasidone. The different rankings in
the 2 analyses may have been due to the
inflation of the effect size difference for clo-
zapine, which was often compared against
first-generation antipsychotics at a time
when those were used in very high doses
and in studies where more patients who
were refractory may have been included.
These factors may have caused the differ-
ential effect of clozapine to more strongly
come to light.

The lessons to be learned are (1)
head-to-head studies remain impor-
tant and should be used to assess the
validity of the rankings resulting from a
multiple-treatments meta-analysis, and
(2) a meta-analysis that used study means
instead of primary patient data is not a
sufficiently sharp tool to ascertain which
aspects of the studies might account
for the similarities or differences among
agents. Finally, due to its observational
nature, a meta-analysis should be regarded
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as a hypothesis-generating rather than
hypothesis-testing tool.

6-WEEK PLACEBO-CONTROLLED
PEARL 3 STUDY RESULTS

As discussed in the first section of
this document, the PEARL 3 trial was a
head-to-head, randomized, double-blind,
placebo- and active-controlled study of
fixed dosages of lurasidone 80 mg/d and
160 mg/d against placebo, with que-
tiapine XR 600 mg/d included for assay
sensitivity. In the 6-week acute phase,?’
both doses of lurasidone and quetiapine
XR were significantly superior to placebo
beginning on day 4, without statistically
significant differences between either
dose of lurasidone and quetiapine XR
on the PANSS total score, PANSS positive
and negative subscale scores, and Clinical
Global Impressions-Severity of iliness score.
Treatment with both doses of lurasidone
and quetiapine XR was also associated
with significantly greater improvement in
depressive symptoms as measured by the
Montgomery-Asberg Depression Rating
Scale (MADRS) compared with placebo.
Change in baseline to week 6 in quality of
well-being and in medication satisfaction
were also significant.

Based on the side effect profile of
lurasidone and quetiapine XR in PEARL
3, lurasidone was associated with higher
prolactin levels and a greater proportion
of patients reporting extrapyramidal symp-
toms (EPS) and akathisia than quetiapine
or placebo, but rating scale-based EPS and
akathisia scores did not differ significantly
from placebo. Conversely, quetiapine was
associated with significant increases in
sedation, weight gain (>7%), and some
metabolic parameters versus placebo,
while lurasidone was not.

Lurasidone was associated with a
dose-related increase in prolactin levels;
the effect of the lower dose was compa-
rable to placebo, while there was a greater
median increase compared with placebo
among patients treated with the higher
dose (+3.0 vs —0.8 ng/mL). This difference
was not clinically relevant.

Slightly more than half of the patientsin
all cohorts experienced at least 1 adverse
event, but most were rated mild to moder-
ate.The discontinuation rate due to EPS was
0.8% for all 3 active groups. Discontinuation
due to akathisia was 1.6% for lurasidone 80
mg/d and 0.8% for lurasidone 160 mg/d;

there were no discontinuations in either
the quetiapine XR or placebo group.?’

The dosing strategy in this study dif-
fered from previous trials of lurasidone
in administering the study medication in
the evening, and this may account for the
lower rate of adverse events, especially of
restlessness/akathisia.?’ While the 80-mg/d
dose of lurasidone was associated with
a small but significant increase in weight
and body mass index (BMI) compared
with placebo, changes in weight gain,
BMI, and waist circumference were similar
in the lurasidone 160-mg/d and placebo
groups. A clinically significant weight gain
was reported by 4% of patients in the
lurasidone 80-mg/d and 160-mg/d groups,
3% of the placebo group, and 15% of the
quetiapine XR group, translating into a
number needed to harm (NNH) compared
to placebo of 100 for lurasidone 80 mg/d
and of 9 for quetiapine XR 600 mg/d.

The analysis of metabolic parameters
showed that changes in lipid levels were
comparable for both lurasidone dose
groups and the placebo group. However,
there was a significant median increase
(P<.05)in levels of cholesterol, low-density
lipoproteins, and triglycerides in the que-
tiapine XR group compared to placebo.?’

The efficacy and tolerability findings
from the PEARL 3 study summarized
above can be viewed in the context of the
Leucht et al meta-analysis'® of antipsy-
chotics, which included both lurasidone
and quetiapine. Effect sizes including
the indirect estimate methodology were
—0.33 and -0.44 for lurasidone and que-
tiapine, respectively, with —0.44 being in
the middle of the ranking across all anti-
psychotics, almost identical to haloperidol
(—0.45). A comparison of extrapyramidal
adverse effects in the meta-analysis
showed that only clozapine had fewer such
effects than placebo. Others that did not
cause significantly more extrapyramidal
side effects than placebo included sertin-
dole, olanzapine, quetiapine, aripiprazole,
iloperidone, amisulpride, and asenapine.
Lurasidone was in a group of 5 (including
also zotepine, chlorpromazine, risperidone,
and paliperidone) that produced signifi-
cantly more extrapyramidal side effects
than several others in the analysis, yet the
most extrapyramidal adverse effects were
observed with haloperidol.’

In the meta-analysis of prolactin,
aripiprazole, quetiapine, asenapine, chlor-
promazine, and iloperidone did not cause
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a significant increase compared to pla-
cebo; paliperidone and risperidone were
associated with a significantly greater
increase than all other drugs. Quetiapine
was relatively neutral, and lurasidone was
1 of several drugs that showed a mild
increase.

The meta-analytic results for sedation
showed that amisulpride, paliperidone,
sertindole, and iloperidone were not sig-
nificantly more sedating than placebo;
a small increase was observed with ari-
piprazole, lurasidone, risperidone, and
haloperidol, and larger increases were
seen with olanzapine, quetiapine, chlor-
promazine, and clozapine.

While the results of acute phase studies
are encouraging, another highly important
test of an antipsychotic agentis in whether
or how long the gain can be maintained.

MAINTENANCE TREATMENT
AND RELAPSE PREVENTION

With more than a dozen antipsychotics
on the market, the issue of which is pref-
erable for the treatment of schizophrenia
is a relevant clinical question. However,
this question will most likely have to be
answered by both reviewing long-term
efficacy and safety data and consider-
ing the individual history and status of a
given patient. Debate over the choice of
antipsychotic drugs also encompasses
first-generation versus second-generation
drugs, due to not only the question of rela-
tive clinical effectiveness but also that of
cost-effectiveness, since the newer agents
are more expensive in most cases.'® In
addition, the efficacy of various agents
versus placebo in maintenance treat-
ment and relapse prevention must be
considered. Leucht and colleagues,?? in a
meta-analysis of 116 reports from 65 trials
including data for 6,493 patients, con-
cluded that antipsychotic maintenance
treatment substantially reduced relapse
rates for up to 2 years of follow-up. While
the difference between drug and placebo
seemed to decrease in size with time, this
finding is most likely related to increasing
non-adherence with time, suggested also
by the fact that long-acting injectable
antipsychotics had somewhat larger effect
sizes versus placebo for relapse prevention
than oral antipsychotics.?

Looking specifically at the relapse
prevention effects of first-generation anti-
psychotics compared to second-generation
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drugs, Kishimoto et al?® conducted a
meta-analysis of 23 studies with 4,504
patients. The authors found that none of
the individual second-generation agents
outperformed the first-generation drugs
in terms of the study-defined endpoint
relapse rate except in 2 single studies.
However, as a group, the newer agents
prevented relapse significantly better than
the older drugs, translating into a number
needed to treat (NNT) of 17. Additionally,
they were also superior in reducing relapse
at 3, 6, and 12 months and treatment fail-
ure and in preventing hospitalization.?3
Glick and colleagues®* also explored
antipsychotic maintenance efficacy in
schizophrenia, focusing on a restricted
data set of midlength (3 months to less
than 1 year) and long-term (12 months or
longer) studies. They compared the effi-
cacy of first-generation drugs and specific
second-generation antipsychotic drugs
versus olanzapine or placebo. Their data
showed that olanzapine was more effective
than risperidone and that both were better
than all of the other agents in the analysis
except clozapine. However, the authors
emphasized that there were intraclass
differences in both the first- and second-
generation groups as to efficacy or side
effects and urged clinicians to individualize
treatment based on many factors, includ-
ing cardiometabolic risk and cost, rather
than wholly on efficacy differences.?*

12-MONTH, ACTIVE-CONTROLLED
PEARL 3 STUDY RESULTS

In the maintenance phase study by
Loebel and colleagues,? outpatients who
had completed the 6-week acute phase
of the PEARL 3 study were enrolled in a
double-blind, parallel-group extension
trial using a noninferiority design to evalu-
ate the relapse prevention efficacy of 12
months of flexible-dose treatment with
lurasidone (40-160 mg/d) compared with
quetiapine XR (200-800 mg/d). The study
population consisted of 292 (83%) of the
353 subjects who completed the initial
6-week trial; 151 individuals continued
on lurasidone and 85 on quetiapine XR
treatment, while 56 who had been treated
with placebo were started double-blind on
lurasidone treatment.

At the end of the 12 months, a simi-
lar proportion of patients who had been
taking lurasidone since the beginning of
the acute study and patients originally

randomized to placebo and then switched
to lurasidone completed the trial—51.7%
and 51.8%, respectively, compared to 38.8%
in the quetiapine XR group. These retention
rates are quite good for a 12-month study,
and the difference in dropout rates trans-
lated into a NNT of 8 for patients to stay
in treatment with lurasidone compared to
quetiapine XR.%°

Results for the primary endpoint,
time-to-relapse, showed that lurasidone
demonstrated noninferiority to que-
tiapine XR in relapse prevention. The
Kaplan-Meier estimates of the probability
of relapse at 12 months were 23.7% for the
lurasidone group and 33.6% for the que-
tiapine XR group; this was consistent with
noninferiority. While this difference was not
statistically significant (hazard ratio=0.728;
95% confidence interval, 0.140-1.295), ie,
a 27.2% relative relapse risk reduction, the
absolute risk reduction of 9.9% translates
into a clinically relevant NNT of 10.1.%°

On another important measure for
patients’ well-being and health care cost,
probability of hospitalization at 12 months,
the Kaplan-Meier estimate was significantly
lower for lurasidone than for quetiapine
XR (9.8% vs 23.1%, P<.05), translating
into a NNT of 8 (Figure 2A and 2B). Among
subjects who relapsed, the rate of hospi-
talization was higher for those who had
been treated with quetiapine XR (61.9%)
than those treated with lurasidone (34.5%;
P<.05; NNT=4).This finding suggests that
the psychotic relapses may have been
more severe in patients randomized to
quetiapine XR.%°

In secondary efficacy analyses, several
additional findings emerged. First, there
was a statistically significant difference
favoring lurasidone for subjects meeting
full 6-month remission criteria (61.9% vs
46.3%, P<.05; NNT=7) (see Figure 2C). In
addition, there was a significantly greater
reduction in the PANSS total and positive
subscale scores with lurasidone vs que-
tiapine XR.The least squares mean change
from acute study baseline to 12 months for
the PANSS total was —34.6 for lurasidone
and —25.7 for quetiapine XR (P<.001); the
changes from the 12-month study base-
line to the end of treatment were —5.0 and
+1.7, respectively (P<.001). For the positive
subscale, the change from the acute study
baseline was —12.3 for lurasidone and —9.6
for quetiapine XR (P<.001), and the change
from 12-month baseline results was —1.5
and +0.7, respectively (P<.001) (Figure 3).
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and Remission

Figure 2. 12-Month, Double-Blind, Noninferiority Study of Lurasidone vs Quetiapine XR in Schizophrenia: Relapse, Hospitalization,
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Figure 3. Secondary Efficacy Outcomes in a 12-Month Noninferiority Study for Relapse
Prevention in Schizophrenia (only significant results shown at P <.01)*?
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Depression Rating Scale (MADRS) change from 12-month study baseline, Clinical Global Impressions-
Severity of illness, and Negative Symptom Assessment-16 scale were not significant.”> Results of
the efficacy outcomes at 6 weeks were significant vs placebo in all measures for both lurasidone and
quetiapine XR.?'

Endpoint improvement on the MADRS
also favored lurasidone. The mean change
from acute study baseline was -6.0
(P<.05) for lurasidone and —3.8 for que-
tiapine XR. From 12-month study baseline
to the endpoint, the respective changes in
scores were +0.1 and +1.3.2° The findings
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on the MADRS suggesting antidepressant
benefits with lurasidone over quetiapine
XR in a cohort of schizophrenia patients
not selected for depressive symptoms
are important, as quetiapine is known to
have relevant antidepressant efficacy in
and of itself,6?” and as up to one-third of

schizophrenia patients in clinical care are
also prescribed antidepressants.?82°

There was little change in body
weight, BMI, and waist circumference
in either the lurasidone group or the
placebo-lurasidone group, but there was
a clinically significant increase in weight
from the acute study baseline at months
6 and 12 in the lurasidone group (13.6%
and 11.5%, respectively) and in the
placebo-lurasidone group (10.3% and
13.8%) versus the quetiapine XR group
(27.5% and 15.2%, respectively).?

CONCLUSION

A number of different antipsychot-
ics are available for the treatment of
schizophrenia, and their choice depends
on patient, medication, and treatment
system factors. Efficacy and tolerability
aspects require consideration. Although
the long-term portion of the PEARL 3
study was powered for noninferiority and
it was assumed that a study drug and
active comparator in the same class would
show the same efficacy, lurasidone was
shown to be superior to quetiapine XR in
the rates of remission and probability of
hospitalization. Two further aspects of this
study require consideration. One is that it
is unclear exactly why lurasidone showed
benefits versus quetiapine XR, such as
lower probability of hospitalization and
a higher proportion of subjects achieving
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remission. Possible answers include luras-
idone’s receptor-binding profile, greater
likelihood of adherence, or a reduction
in troubling side effects such as sedation.
Further studies may offer more definitive
information.

The second concerns potential issues
with the trial design. Dosing in both active
antipsychotic groups seemed to have
been appropriate, but patients at the
12-month extension study baseline were
not re-randomized. All quetiapine XR
patients followed into the maintenance
phase had tolerated and responded to
quetiapine XR, which could have favored
quetiapine XR. By contrast, a subgroup of

Cost and Clinical Implications of Treating Schizophrenia

Mark Olfson, MD, MPH

Schizophrenia occurs in about 1% of
the population, placing 1 person in
every 100 at risk of developing the dis-
ease sometime during their lifetime.3®
Due to its early onset and the high like-
lihood of persistent symptoms despite
optimal treatment,' schizophrenia is a
leading source of disability worldwide.
For the affected individual, schizophrenia
isamong the most disabling of all medical
conditions. The World Health Organiza-
tion, for example, ranks schizophrenia as
more disabling than amputation of both
legs, severe stroke, end-stage renal dis-
ease requiring dialysis, severe Parkinson’s
disease, or terminal cancer.32

Schizophrenia can have a devastating
effect on personal, social, family, and work
functioning. In addition, and most impor-
tantly, schizophrenia markedly shortens
life expectancy. Individuals with schizo-
phrenia are at risk for complex cascades
of unhealthy lifestyle behaviors and envi-
ronmental exposures that increase their
chance of developing several potentially
fatal medical diseases.>3 Nicotine abuse
and dependence,*3> alcohol®%37 and
other substance use disorders,*® physical
inactivity,*3° obesity,**' and unprotected
sexual behavior*? are all common in
schizophrenia. People with schizophrenia
are also at greatly elevated risk of suicide.*?
As a result of these risks, the average life
expectancy for an individual with schizo-
phrenia is 10 to 25 years shorter than for a
person without the disorder.444>

The economic burden of schizophrenia
arises not only from premature mortality
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patients who had been taking placebo was
started on lurasidone (n=>56 out of 207).
While this could have disfavored luras-
idone, as response status and tolerability
with lurasidone had not been established,
improvement in symptoms may have
been larger in this subgroup, and patients
stabilizing sufficiently on placebo during
an acute 6-week treatment phase may also
have been less likely to relapse or be hos-
pitalized subsequently when treated with
an antipsychotic.

Finally, it is important to note that
antipsychotic medication can undeniably
improve symptoms and reduce relapses
and rehospitalizations, but medication

but also from losses in productivity, nega-
tive effects on family members, direct
health care costs, and expenditures for
other public services such as homeless shel-
ters and prisons. People with schizophrenia
and other severe mental illnesses also often
require a range of non-medical services
including income support, vocational train-
ing, and housing assistance to help them
manage their daily lives. A 2002 estimate
of the overall cost of schizophrenia in the
United States was $63 billion.* Factoring in
the increase in the medical component of
the Consumer Price Index over the past 12
years yields a rough estimate of the current
total annual national cost of nearly $100
billion.” Further evidence of the high cost
of schizophrenia comes from a ranking of
the 10 most expensive brain disorders
in Europe. Psychotic disorders, of which
schizophrenia is the largest component,
topped the list despite being far less preva-
lent than mood or anxiety disorders.*®

The distribution of costs of schizo-
phrenia appears to vary by country. In the
United States, direct health-related costs
are thought to account for only about one-
third (36%) of the total economic burden
of schizophrenia.* In Canada and England,
the percentage of total economic costs of
schizophrenia that are attributable to direct
health care costs is somewhat lower: 29%*
and 30%,°° respectively. This is partly due to
lower rates of incarceration and homeless-
ness as well as nationalized health systems
in Canada and England. These differences
suggest that proportionately greater soci-
etal savings may be achieved by a more

treatment alone does not always translate
into better quality of life and functional-
ity. In their meta-analysis, Leucht and
colleagues?? found that despite superior
relapse prevention effects, rates of employ-
ment did not differ between patients
taking antipsychotics or placebo. However,
this finding was based on only 2 stud-
ies. Medications are unquestionably the
mainstay of treatment for schizophrenia,
but they should be prescribed in combina-
tion with psychotherapeutic interventions,
psychoeducation, supportive employ-
ment, and other psychosocial treatments
in order to maximize chances forimproved
outcomes in all relevant domains.

efficient allocation of direct service expen-
ditures for schizophrenia treatment.

FINANCING CARE FOR SCHIZOPHRENIA

In the United States, the financing
of mental health services differs from
that for general medical disorders. Most
importantly, public sources play a much
larger role in schizophrenia and other
severe mental disorders than in other
disorders. The single largest source of
financing for the treatment of schizo-
phrenia in the United States is the federal/
state Medicaid program. According to 1
population-based survey that excluded
institutionalized individuals, 67% of adults
with schizophrenia reported they had
Medicaid, 46% had Medicare, 87% had
either Medicaid or Medicare, and 26% had
both. Smaller numbers reported receiving
health coverage from the Veterans Health
Administration (8%), other public insur-
ance (6%), or private insurance (15%) or
had no health insurance (7%). By contrast,
the general population is considerably less
likely to have Medicare or Medicaid (26%)
but much more likely to have private insur-
ance (71%) (see AV 3 online).”’ To place
these differences in a broader context, it
has been estimated that public financing
accounts for approximately 61% of the
$135 billion dollars in annual behavioral
health expenditures, but only 46% of the
roughly $2 trillion dollars in annual expen-
ditures for all health services.>?

Because of their particularly high health
care costs, people with schizophrenia
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who receive both Medicare and Medicaid
benefits are of particular interest to policy
makers. This group includes Medicaid recip-
ients who qualify for Medicare because of
older age or disability and qualify for Med-
icaid because of disability or poverty.>
In this population, outpatient services
have been found to be the largest single
expenditure in younger individuals (ages
19-44: 42%; ages 45-64: 39%), constituting
about two-fifths of the annual per capita
expenditure. Among older individuals
with schizophrenia who are in the Medi-
care and Medicaid programs, the greatest
proportions of expenditure are for nurs-
ing home services (ages 65-74: 42%; age
75+: 68%). In general, however, Medicare
has a substantially smaller role in financing
behavioral health care (7%) than it does in
financing overall health services (18%).>2

COSTS OF SCHIZOPHRENIA:
FOCUS ON HIGH-RISK GROUPS

A significant body of research indicates
that health care costs are not evenly dis-
tributed across covered populations, but
rather they are concentrated in a relatively
small percentage of high-cost patients.”*
When evaluating the health care costs of
schizophrenia, it is informative therefore
to consider patient groups, such as those
with Medicare and Medicaid, who are at
elevated risk of high health care costs. Two
other groups of patients with schizophrenia
who tend to have particularly high health
care costs are patients who have recently
relapsed and patients who are early in the
course of their disease.

Clinical relapse is distressing and dis-
ruptive for patients and their families
and places patients at high risk of future
increased health care costs. A prospec-
tive, observational, non-intervention
study>® compared propensity-matched
schizophrenia patients with and without
relapse in the previous 6 months. Relapse
was defined as having a psychiatric hospi-
tal admission, emergency service visit, a
crisis bed episode, or a medically injurious
episode of deliberate self-harm. Over the
following year, patients with prior relapse
incurred direct mental health care costs
nearly 3 times greater than those who had
no history of relapse ($33,187 547,616
vs $11,771+5$10,611, P<.01) (Figure 4).>
The patients with a history of relapse had
significantly higher costs for psychiatric
hospital admissions, emergency services,
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Figure 4. Direct Mental Health Care—Related Costs ($US) per Patient per Year

Difference

Recent diagnosis

| $20,645

Established diagnosis

Patient
schizophrenia
diagnosis?

$15,489

$5,156

Prior relapse

| $33,187

historyP

No history of relapse

Patient relapse

Lurasidone

$11,771

$21,416

$3,276

Quetiapine XR

| $24,301

Total mental
health care-related
costs¢©

Lurasidone

Psychiatric
hospitalizations©

Quetiapine XR

$2,867

.

3Based on data from Nicholl et al.>¢

($5,970).
‘Based on data from Rajagopalan et al.>'

bBased on data from Ascher-Svanum et al.>® Difference mostly attributable to greater inpatient cost of
recently diagnosed patients ($12,985) compared with inpatient costs for those with established diagnosis

medication management, day treatment,
individual therapy, and assertive com-
munity treatment/case management
services.

Recently diagnosed patients with
schizophrenia are a second group at
increased risk of high health care costs.
Specifically, they have significantly greater
health care costs than patients who have
schizophrenia of longer standing (Figure
4). This difference is primarily because of
the higher inpatient costs associated with
early-course schizophrenia.®® In cohorts
followed through claims records for 1 year,
for example, the mean annual health care
costs of recently diagnosed patients with
schizophrenia ($20,645) has been found to
significantly exceed that of patients with
established diagnoses ($15,489).°° This dif-
ferenceis largely attributable to the greater
inpatient costs of the recently diagnosed
patients ($12,985) than the established
patients ($5,970). This cost pattern raises
the possibility that efforts to reduce the
risk of relapse and the attendant use of
inpatient care, especially for patients who
are early in the course of their disease, may
lead to both better clinical outcomes and
lower health care costs.”®

ASSESSMENT OF EARLY INTERVENTION

A recent economic evaluation of an
earlyintervention program for first-episode
schizophrenia illustrates the challenges
of consolidating early improvements into
long-term clinical gains and economic sav-
ings.>’ The evaluation was a single-blind,
randomized, controlled clinical study®’
comparing an intensive early interven-
tion program with standard treatment
in community health centers at 2 sites in
Denmark. A total of 547 patients received
the interventions for 2 years, of which 301
were followed for 5 years. The early inter-
vention program included an enriched
assertive community treatment, psycho-
educational family treatment, social skills
training, and low-dose medication. After
2 years, patients were transitioned over a
2-month period to standard treatment.>
The control group received the standard,
routine care offered by local community
mental health centers.

At 2 years, the experimental group had
significantly better global functioning
than the control group (mean GAF scores:
55.2vs 51.1, P=.03).5 The median number
of psychiatric bed days of the control
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group was also significantly higher than
that of the intervention group (median: 52
days vs 25 days, P=.04). Not surprisingly,
the associated health care cost savings
from reduced inpatient costs was largely
offset by a significantly larger number of
outpatient visits for the intervention than
the control group (mean: 85 visits vs 25
visits).>” The experimental group was also
significantly more likely than the control
group to be living alone or with children
at the end of the 2-year intervention
period.

At the 5-year follow-up,*® 3 years after
completion of the intensive early inter-
vention program, the significant group
difference in global functioning was no
longer evident. The economic evaluation
at this point further revealed a modest
and statistically nonsignificant trend
toward lower mean total costs per person
(intervention group: €123,638; control
group: €148,651, P<.1 1).58In years 4 and
5, however, the total health care costs
were significantly lower for the experi-
mental than the control group.

In sum, a 2-year intensive early inter-
vention program achieved significant
functional improvements over usual care
during the period ofintervention. However,
these improvements were not sustained
at long-term post-intervention follow-up.
Although the model program succeeded
in significantly reducing dependence on
inpatient treatment, these cost savings
were largely offset by increased use and
expenditures for outpatient mental health
services. It is possible that a longer period
of intensive early treatment is necessary to
improve longer term course of illness.

ROLE OF MEDICATION IN COST REDUCTION

Antipsychotic medication is a poten-
tially important modifiable aspect of
clinical care that may have cost implica-
tions for the treatment of schizophrenia.
In a previous section of this document, Drs
Correll and Kane discuss the findings of a
12-month, double-blind, noninferiority
study of the effectiveness of lurasidone
versus quetiapine XR for relapse preven-
tion in schizophrenia.?> Efficacy analysis
revealed that the estimated probability
of relapse at 12 months was 23.7% for
patients in the lurasidone group and
33.6% for the quetiapine group. The
hazard ratio (95% CI) for probability of
relapse was 0.728 (0.410-1.295).
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The study results were used to estimate
the mental health care costs of treating
patients with lurasidone or quetiapine XR
over a 1-year period as well as the mental
health costs per patient per month (see
Figure 4).3' Using relapse-related hospital
rates for all subjects, mean per patient
total mental health care-related costs for
lurasidone ($21,025) were found to be
significantly lower than the corresponding
costs for quetiapine XR ($24,301). On a cost
per patient per month basis, this difference
translates to $1,752 for lurasidone-treated
patients compared to $2,025 for quetia-
pine XR-treated patients. Similar results
were reported in a secondary analysis
restricted to patients who were respond-
ersin a 6-week, double-blind, randomized,
placebo-controlled study.?! This study and
the 12-month relapse prevention study?
were the sources of the relapse rates and
relapse-related hospitalization rates for
lurasidone and quetiapine XR used as
inputs in the economic model.

More than half of the mental health
care-related costs were associated with
medications and psychiatric hospital
admissions.3' A breakdown of the com-
ponents of care indicated that differences
in the rate of psychiatric hospitalization
between lurasidone and quetiapine XR
patient groups largely accounted for the
difference in costs; the estimated annual
per-patient cost of inpatient treatment
for the quetiapine XR group ($6,502)
exceeded that of the lurasidone group
($3,635).3" In all other categories (medica-
tion, day treatment, emergency services,
psychosocial group therapy, medication
management, outpatient individual ther-
apy, and assertive community treatment/
case management), the costs of the 2
study groups were similar.

CONCLUSIONS

Schizophrenia exacts a heavy burden
on affected individuals, their families,
and communities. These burdens have
economic as well as social, health, and
personal dimensions. There are several
ways in which clinicians, clinical adminis-
trators, and policymakers might work to
achieve improved outcomes for people
with schizophrenia. One clinically sensitive
approach involves focusing on patients
who are at high risk of symptom exacer-
bations, such as those who have recently
experienced a relapse or are early in the

course of their disease. Concentrating
on optimizing antipsychotic medication
selection may be animportant component
of a broader strategy to improve patient
outcomes. In developing strategies to
improve the effectiveness and efficiency
of care for schizophrenia, it is also reason-
able to focus on interventions that have
demonstrated promise in reducing the
risk of relapse and the consequent clinical
need for costly and disruptive inpatient
psychiatric admissions.

Drug names: aripiprazole (Abilify), asenapine
(Saphris), clozapine (Clozaril, FazaClo, and
others), haloperidol (Haldol and others),
iloperidone (Fanapt), lurasidone (Latuda),
olanzapine (Zyprexa), paliperidone (Invega),
quetiapine (Seroquel), risperidone (Risperdal
and others), ziprasidone (Geodon).
Supplementary material: Audiovisual (AV)
figures available at PSYCHIATRIST.COM.
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