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Abstract

Lurasidone, a benzisothiazol derivative of azapirone, is a second-generation
antipsychotic that couples antagonist activity on D, and 5-hydroxytryptamine
2A (5HT,,) receptors with potent antagonist and partially agonist effects on
5HT_ and 5HT,, receptors, respectively. Furthermore, behavioural studies in
animals show that lurasidone not only has antipsychotic activity but also has
possible antidepressant and procognitive properties. Initially approved by the
US Food and Drug Administration for the treatment of people with schizophre-
nia, lurasidone has received the same indication in Europe and other countries,
and has also been approved in the United States and Canada for the treat-
ment of the episodes of major depression associated with bipolar | disorder.
Based on MEDLINE citations supplemented by hand-searched publications,
this review addresses the issue of the short-term and long-term efficacy and
tolerability of lurasidone, as it emerges from the international literature. A suffi-
cient body of evidence strongly supports the conclusion that lurasidone may be
included among the first-line options for the pharmacological treatment of pa-
tients with schizophrenia because it provides good antipsychotic efficacy and
a safety and tolerability profile that is benign in general or even, as in the case
of the cardiometabolic effects, almost neutral. Future comparisons with other
antipsychotic medications are however indicated to promote awareness of the
use of lurasidone in psychiatric services. Further studies are also warranted to
validate the early clinical expectations that lurasidone has the antidepressant
and procognitive properties predicted by animal studies and to show that it is
cost-effective not only in probabilistic models but also in the routine treatment
of patients with schizophrenia.
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Introduction

Antipsychotic medications remain the milestone in the therapy of schizo-

phrenia 2 and second-generation antipsychotics represent an improved

standard of care in comparison with first-generation antipsychotics 5.

Nevertheless, the prognosis of the disorder continues to be far from good.

Even when correctly treated, people with schizophrenia are commonly

affected by residual symptoms, present tangible impairments in almost

all areas of functioning, have a poor quality of life, show an excess of

Correspondence  menta| and physical comorbidities, and are subject to evident health care
Emilio Sacchetti  inequalities, with a mortality rate from both natural and unnatural caus-
emilio.sacchetti@unibs.it ~ es 2. This long chain of unfavourable events inevitably reverberates with
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dramatic consequences on the familial network of the
patient, the wider society, and the health care system
in general 7293 Therefore, interventions that can miti-
gate this multifaceted burden are required.

The acquisition of new antipsychotics can satisfy
this need provided that they are not mere copies of
medications already on the market but really shown
distinctive and improved effectiveness. Starting from
these considerations and in light of the widespread
and increasing use of lurasidone in daily psychiatric
practice in many countries, a systematic review on its
efficacy and tolerability in the treatment of patients
with schizophrenia is indicated to promote aware-
ness of this medication among clinicians.

Lurasidone market

Like ziprasidone, lurasidone hydrochloride is a benzi-
sothiazol derivative of azapirone with a unique phar-
macokinetic and pharmacodynamic profile among
second-generation antipsychotics 3742,

In the last few years, lurasidone has received regula-
tory approval for the treatment of people with schizo-
phrenia by national agencies including the US Food
and Drug Administration, Health Canada, Swiss
Medic, Australian Therapeutic Good Administration,
and the European Medicine Agency. Analogous to
other antipsychotic medications, lurasidone has also
received approval from the US Food and Drug Ad-
ministration and Health Canada for the treatment of
depression in patients with bipolar | disorder.

Dosage

According to the product labelling #3, the recom-
mended dose range for lurasidone for the treatment
of schizophrenia is 40—-160 mg/day. According to a
positron emission tomography D, occupancy study *,
65% D, receptor occupancy seems to be required to
achieve improvement in positive symptoms. No as-
sociation between receptor occupancy and improve-
ment in negative symptoms was instead observed.
The study had however a small sample size.

Lurasidone is commercialized in tablets of 20, 40, 80
and 120 mg “3. Based on its pharmacokinetics, me-
tabolism, and bioavailability 4 4547, lurasidone must
be taken once daily with food. A relevant reduction
in bioavailability when the medication is consumed
under fasting or quasi-fasting conditions “3464” means
that lurasidone must be taken with a meal of at least
350 kilocalories. This indication mimics ziprasidone,
although at a lower caloric threshold &%, With meals
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exceeding the minimum of 350 kilocalories, neither
the absolute calorie count nor the fat content have
been reported to have a relevant impact on the mag-
nitude of the food effect of lurasidone #4346,

In general, an initial dose titration is not required
and the recommended starting dose is 40 mg/day.
However, in patients with renal or hepatic impairment
and when modest CYP3A4 inhibitors are co-adminis-
tered, a starting dose of 20 mg and a maximum dose
of 80 mg are indicated # “®%2, No evidence on the
need for dose adjustments in elderly patients have
emerged to date “5. Some prudence is recommended
with undernourished individuals because lurasidone
is highly protein bound, with a special affinity for al-
bumin and alpha-1 glycoprotein “°.

Literature selection

To identify the literature pertinent to the efficacy and
tolerability of lurasidone in the treatment of patients
with schizophrenia, MEDLINE citations up to August
31, 2015 were surveyed using the National Library
of Medicine’s PubMed online search engine, with
the keyword ‘lurasidone’ in combination with ‘schizo-
phrenia’. The search was restricted to papers written
in English and published in peer-reviewed journals.
Double-blind and open-label trials, post hoc and
pooled analyses, observational and simulation stud-
ies, reviews, and meta-analyses were considered
suitable for a first, rough evaluation. The references
in all the articles retrieved were hand-searched for
supplementary material together with other articles
found independently. To be considered in the review,
the results had to be explicitly reported with sufficient
details on statistical procedures.

Overall, the literature search generated 57 references.
After afirst inspection, 35 reports identified as reviews,
duplications, insufficiently detailed or nonpertinent
were excluded (Fig. 1). The remaining 22 publications
included in the review reported results relative to 11
original trials and 3 extension studies (Fig. 2).

The results of the various reports have been organized
into 2 main sections, one devoted to efficacy and the
other to safety and tolerability, each with supplemen-
tary subdivisions in relation to the study design. A third
section relative to the potential impact of lurasidone
on health care costs of schizophrenia is also included.

Short-term efficacy

The short-term efficacy of lurasidone in patients with
schizophrenia has been directly challenged in 5 dedi-
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FIGURE 1.

Search strategy used to identify the clinical studies to be included in the review on the effectiveness of lurasidone. The solid, red lines
link the steps from the identification of all the available publications to those used in the review. The dashed red lines link the subdivi-
sions of the studies valid for the review, according to the study design.

cated double-blind, placebo-controlled, randomized
clinical trials (RCTs), 1 RCT with an active compara-
tor, and 1 open-label switch study.

The literature %254 also cites an unpublished, double-
blind, randomized, phase 2 trial. This study compared
lurasidone, at fixed doses of 20, 40, and 80 mg/day,
with a placebo and included a supplementary halop-
eridol 10 mg arm for assay sensitivity. The results for
lurasidone and haloperidol were no different from the
placebo. However, this finding was not supported by
explicit, detailed, quantitative analyses and thus the
trial was not included in the review.

A double-blind, 8-week, dose-response trial > dem-
onstrated the superiority of 40 and 80 mg of lurasi-
done in comparison with 20 mg. However, the study
did not include any comparison with placebo or an
active comparator and was therefore considered not
eligible for inclusion in this review on the short-term
efficacy of lurasidone.

RCTs versus placebo

Among the 5 published short-term RCTs versus pla-
cebo, 2 also included a supplementary group rand-
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omized to another second-generation antipsychotic
medication. This third arm was in response to the
need to carry out sensitivity analyses when the pri-
mary outcome measure failed to separate lurasidone
from placebo. Direct comparisons between lurasi-
done and these potential comparators were preclud-
ed because the sample was not adequately powered
for this purpose.

The results of one RCT were reported in 2 independ-
ent publications. The oldest, double-blind RCT %6 was
a phase 2 study conducted in 16 sites in the United
States that challenged, over a 6-week period, the ef-
ficacy of 2 fixed doses of lurasidone, 40 and 120 mg/
day, in a sample of patients who satisfied the DSM-IV
criteria for schizophrenia and were hospitalized for a
psychotic exacerbation. After a screening period of
up to 14 days and a single-blind placebo washout pe-
riod of up to 7 days, the sample population was ran-
domized on a 1:1:1 ratio to lurasidone 40 mg (n = 50),
lurasidone 120 mg (n = 49) or placebo (n = 50). The
lurasidone 40 mg group received the target dose
from the first day of treatment, whereas the patients
in the lurasidone 120 mg group started with an ini-
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Process linking the experimental studies with publications. Blue: publications on short-term studies; red: publications on long-term
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publications; dashed lines: link original studies with extension studies; dotted lines: link short- and long-term trials involved in sup-

plementary publications. PBO: spell out.

tial dose of 40 mg/day that was increased to the tar-
get dose by day 6. The primary outcome measure
was represented by the change from the baseline
score after 6 weeks for the Brief Psychiatric Rating
Scale (BPRS) . The changes at the end point from
the baseline scores relative to the total Positive and
Negative Syndrome Scale (PANSS) %8 and the posi-
tive, negative, and general psychopathology PANSS
subscales acted as secondary efficacy measures
together with the Clinical Global Impression of Se-
verity (CGI-S) and the Clinical Global Improvement
(CGil-l) scales %°. The data were collected on a last
observation carried forward (LOCF) basis. The sta-
tistical approach involved analysis of covariance and
the Cochran-Mantel-Haenszel test. On the basis of
the change in baseline BPRS score, both the lurasi-
done groups showed greater improvement than the
group randomized to placebo (Table I). The Cohen
effect size of the change in BPRS score at the end
point was 0.53 and 0.65 for the lurasidone 40 mg and

120 mg groups, respectively. At the same 6-week
visit, only patients in the lurasidone 120 mg group
showed improvements from baseline scores in total
PANSS, PANSS positive, negative, and general psy-
chopathologic subscales, CGI-S, and CGl-I. Patients
randomized to lurasidone 40 mg did not differ from
patients in the placebo group with regard to the same
secondary efficacy measures. A second, US, mul-
ticentre, parallel-group, double-blind, placebo-con-
trolled trial € carried on in 22 sites involved patients
with DSM-IV schizophrenia hospitalized for an acute
exacerbation of psychotic symptoms and to assess
the 6-week efficacy of a fixed dose of lurasidone (80
mg). After a 7- to 14-day screening period and a 3-to
7-day placebo washout interval, 180 patients were
randomized to lurasidone 80 mg or placebo, in a 1:1
ratio. The therapy was administered in a once-daily
morning dose, with or immediately after breakfast.
The BPRS derived from the PANSS, the PANSS,
the CGI-S, and the Montgomery-Asberg Depression
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asidone arm was superior compared
with that found in the placebo group
(Table I). The change in the BPRS
from baseline separated lurasidone
from placebo by day 3 and thereaf-
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Table I. Short-term RCTs vs. placebo. Efficacy at the endpoint.
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morning with a meal or within 30 minutes after eat-
ing. In the 3 lurasidone arms, the initial lurasidone
dose corresponded to the target dose. Patients as-
signed to olanzapine received 10 mg during the first
week of treatment and the target dose thereafter.
The assessment of efficacy was based on PANSS,
CGlI-S, and MADRS. The primary outcome measure
was the change from baseline PANSS total score at
the end of the 6 weeks of treatment. The statistical
plan implied the use of mixed models for repeated
measurements with an unstructured covariant matrix,
analyses of covariance and logistic regression analy-
ses. At the 6-week end point, the reduction from the
baseline PANSS total score was significantly greater
for each lurasidone arm compared with the sample
randomized to placebo (Table I). The Cohen effect
sizes relative to the 6-week improvement in PANSS
total score were 0.43 and 0.26 in the case of the lur-
asidone 40 mg and 120 mg groups, respectively. The
change from baseline in PANSS total score sepa-
rated placebo from lurasidone 40 and 120 mg from
the first and the third week of treatment, respectively.
At the same end point, the results for the 2 lurasi-
done groups were better than placebo in relation to
an extensive list of secondary efficacy measures that
included the PANSS positive, negative, general, and
cognitive subscales, the CGI-S, and the MADRS.
The olanzapine 15 mg group was separated from the
placebo group from the first week of treatment.

An international, multisite, 6-week, double-blind, pla-
cebo-controlled trial of inpatients with an acute exac-
erbation of DSM-IV schizophrenia  randomized in
a 1:1:1:1 ratio to lurasidone 40 mg (n = 125), 80 mg
(n =1283), 120 mg (n = 124) or placebo (n = 128) after
tapering off psychotropic medications and a single-
blind placebo run-in period. Depending on the treat-
ment assignment, patients received 1 lurasidone 40
mg tablet and 2 matching placebo tablets, 2 lurasi-
done 40 mg tablets and 1 matching placebo tablet, 3
lurasidone 40 mg tablets, or 3 matching placebo tab-
lets. The tablets were taken together in the morning,
within 30 minutes after a meal. Patients randomized
to 40 or 80 mg of lurasidone received the target dose
from the first administration, whereas those entered
in the lurasidone 120 mg arm were treated with 80
mg in the first 3 days. The efficacy was assessed
using the PANSS, the CGI-S, and the MADRS. The
change from the baseline PANSS total score at the
end point represented the primary outcome measure.
The statistical approach included a mixed model for
repeated measurements with an unstructured covari-
ance matrix and analysis of covariance. At the end
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point, only patients randomized to lurasidone 80 mg
reached a greater improvement in baseline PANSS
total score than individuals receiving placebo (Ta-
ble 1). The reduction from the baseline total PANSS
score separated lurasidone 80 mg from placebo from
the second week of treatment to the end point. For
the secondary efficacy measures, lurasidone 80 mg
was better than placebo relative to improvement at
the end point from the baseline scores in the PANSS
positive subscale and CGI-S. At week 6, no lurasi-
done/placebo difference was found in the lurasidone
40 mg group and only a reduction in the PANSS
positive subscale emerged in patients randomized
to lurasidone 120 mg. The negative results relative
to the lurasidone 40 and 120 mg groups could be at
least partially attributed to the relevant improvement
that characterized the placebo arm. In the presence
of strong placebo effects, statistical significance may
be reached in samples, like the lurasidone 80 mg
group, characterized by an appreciable reduction in
symptoms but not when the sample population, as in
the lurasidone 40 and 120 mg arms, showed a less
pronounced treatment response. Recent demonstra-
tions ¢+5 that placebo-controlled trials of schizophre-
nia have resulted in a significant loss of significance
concomitant with an evident increase in the placebo
responses support this proposal.

In a 6-week, fixed-dose, double-blind trial 8 carried
out at 63 sites in North and South America, East Eu-
rope, and India, 496 adult inpatients with a DSM-IV-
TR diagnosis of schizophrenia and an acute exac-
erbation of psychotic symptoms were randomized to
receive in the evening, with a meal or within 30 min-
utes after eating, lurasidone 80 mg (n = 125), lurasi-
done 160 mg (n = 121), or placebo (n = 121). A group
of 119 patients was randomized to quetiapine XR 600
mg. This arm was indicated for sensitivity analyses
but not for direct comparisons with lurasidone. After
a screening period of 14 days or less to taper off psy-
chotropic medications, the patients completed a 3- to
7-day placebo washout period and were randomized
in a 1:1:1:1 ratio to one of the 4 treatment arms. In-
dividuals randomized to lurasidone 160 mg or qui-
etapine XR 600 mg started at a dose of 100 or 300
mg/day and reached the target dose after 2 days.
At the screening evaluation and thereafter at prede-
fined time intervals, the patients were evaluated with
an extended battery of scales that included PANSS,
CGI-S, MADRS and the Negative Symptom Assess-
ment Scale (NSA-16) . Other measures relative to
the quality of well-being, satisfaction with medication
and quality of sleep were also assessed. The 6-week
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change from baseline in PANSS total score acted
as the primary outcome measure. Linear models for
repeated measures with an unstructured covariance
matrix, logistic regression analyses, and analyses
of covariance were used for the statistical analyses.
The mean change at the end point from baseline to-
tal PANSS score was -22.8 and -26.5 for the lurasi-
done 80 mg and 160 mg group, respectively. These
improvements were remarkably superior to the —10.3
observed in the placebo group (Table I). The Cohen
effect size was 0.58 for the lurasidone 80 mg group
and 0.83 for the lurasidone 160 mg arm. The chang-
es in PANSS total score from baseline separated the
2 lurasidone groups from the placebo group from the
fourth day of treatment. Compared with the placebo
group, the 2 lurasidone arms showed better improve-
ment in all the secondary efficacy measures. The arm
treated with quetiapine XR 600 mg was equally su-
perior to placebo in both the primary and secondary
efficacy measures. The patients enrolled in this core
trial were also evaluated for cognitive performance
and functional capacity 7°. Using the CogState com-
puterized cognitive battery 7' and the University of
California San Diego Performance-based Skills As-
sessment Brief (UPSA-B) 2. When the full sample
population was entered in the analysis, the changes
from baseline to the 6-week end point in the neuro-
cognitive composite Z score did not separate the 2
lurasidone groups from the samples randomized to
placebo or quetiapine XR. When the analysis was re-
stricted to the evaluable sample (n = 267) consisting
of 267 participants, lurasidone 160 mg was superior
to placebo and quetiapine XR 600 mg. In turn, the
6-week changes from baseline in UPSA-B total score
showed that the patients randomized to lurasidone
80 mg, lurasidone 160 mg or quetiapine XR 600 mg
acquired superior functional capacity in comparison
with those in the placebo group.

RCTs versus an active comparator

Only one short-term study of lurasidone against an
active comparator has been carried out so far. This
randomized, 3-week, double-blind, fixed-dose, par-
allel-group, double-dummy trial involved 33 US sites
and compared lurasidone with ziprasidone in clini-
cally stable patients who met the DSM-IV criteria for
schizophrenia or schizoaffective disorder. The trial
had safety as the primary outcome rather than ef-
ficacy. Initially, the patients were tapered off any psy-
chotropic medication and underwent a 1- to 3-day
placebo run-in washout period. Thereafter, they were
randomized in 1:1 ratio to lurasidone 120 mg (n = 154)

38 -

or ziprasidone 160 mg (n = 153). The therapy was
administered on a twice daily basis. In particular,
the lurasidone group started at a dose of 80 mg and
reached the target dose on day 4, receiving the ac-
tive capsule in the morning and an identical placebo
capsule in the evening. In turn, the ziprasidone group
started at 40 mg twice daily and on day 4 this was
increased to 80 mg twice daily. The trial had been
subject of 2 independent publications 737, In the first
core publication 73, the improvements relative to the
PANSS, CGI-S, and the Calgary Depression Scale
for Schizophrenia (CDSS) ”* were compared using
mixed models for repeated measures and analyses
of covariance on the LOCF end point. The lurasidone
and ziprasidone groups showed equivalent end point
improvements, although with some superiority for
lurasidone in the case of the PANSS negative sub-
scale. The same trial also compared the procognitive
effects of 3 weeks of treatment with lurasidone 120
mg and ziprasidone 160 mg 7. Cognitive assessment
was based on a large subset of the MATRICS Con-
sensus Cognitive Battery (MCCB) "¢ and the Schizo-
phrenia Cognition rating Scale (SCoRS) 7’. Although
significant improvements in the baseline MCCB com-
posite score and the SCoRS score were observed in
the lurasidone group but not ziprasidone group, no
differences emerged in direct comparisons between
the 2 treatment groups.

Short-term open-label study

The short-term efficacy of lurasidone has been evalu-
ated in a US, multisite, randomized, 6-week, open-
label, study of patients with DSM-IV schizophrenia or
schizoaffective disorder in a stable, non-acute phase
who were switched from their current treatment with
antipsychotic medications because of insufficient ef-
ficacy and/or safety-tolerability concerns. The results
of the trial were subject of 2 publications 727°. As re-
ported in detail in the core study "8, after a screening
period, individuals were randomized to 1 of 3 open-
label arms: lurasidone 40 mg/day for 14 days followed
by flexible dosing within the 40-120 mg/day range for
the remaining 4 weeks; lurasidone 40 mg/day for 7
days followed by 80 mg/day during the second week
and 40—120 mg/day flexible dosing thereafter; and
lurasidone 80 mg/day for the first 14 days followed
by flexible dosing in the range 40-120 mg/day for the
following 4 weeks. The time to treatment failure rep-
resented the primary outcome measure. The chang-
es from baseline scores relative to PANSS, CGI-S,
and CDSS were used as secondary outcomes and
were evaluated in the intent-to-treat population using



analysis of covariance. With the unique exception of
the CDSS in the 40 mg group, the switch from previ-
ous antipsychotic medication to lurasidone produced
a significant reduction of symptom severity in the 3
lurasidone groups, without any appreciable effect of
the randomization to one or the other switching pro-
cedure. Supplementary dedicated analyses on the
effects of switching from previous antipsychotics to
lurasidone on health-related quality of life and gen-
eral health status were the focus of the second publi-
cation 7°. A 30-item instrument, the Personal Evalua-
tion of Transitions in Treatment (PETIT) scale &, and
a 12-item scale, the Short Form Health Survey (SF12)
scale &, were administered to 235 patients. At the end
point, the PETIT total score improved by 9.1% from
the baseline. The improvement involved the domains
of the scale relative to adherence-related attitude and
psychosocial functioning. Stratification of the sample
according to the pre-switch antipsychotic medications
showed that the improvement in the PETIT total score
at the end point occurred in patients switched from
quetiapine, risperidone, aripiprazole, and ziprasidone
but not those switched from olanzapine. When the
pre-switch antipsychotics were aggregated into se-
dating and non-sedating groups, it emerged that the
improvement in the PETIT total score involved the
patients switched from non-sedating antipsychotic
medications. In turn, the results relative to the SF-12
scale showed that the switch to lurasidone promoted
an improvement in scores relative to the mental com-
ponents but not the physical components of the scale,
with a major effect in patients switched from non-se-
dating antipsychotics.

Long-term efficacy

The long-term efficacy of lurasidone in people with
schizophrenia has been evaluated in 4 multicentre
studies, 2 double-blind and 2 open-label. One dou-
ble-blind study was originally designed as a long-
term trial. The remaining double-blind study and the
2 open-label trial were extension trials.

Double-blind studies

The long-term, double-blind, double-dummy trial that
compared lurasidone with risperidone 8 was carried
on at 68 sites in North and South America, Asia, Afri-
ca, and Europe over a 12-month period, and involved
patients with a DSM-1V diagnosis of schizophrenia or
schizoaffective disorder who had an illness duration
of at least 1 year, were clinically stable for at least
the previous 8 weeks, and had not changed their an-
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tipsychotic therapy for at least 6 months before the
screening visit. After a transition phase up to 7 days
to discontinue antipsychotic medications, the patients
were randomized in a 2:1 ratio to lurasidone or risp-
eridone. Lurasidone was administered at 80 mg/day
during the first week of treatment and was maintained
within the 40—-120 mg/day range thereafter. Risperi-
done was given at 2 mg/day during the first 2 days of
treatment and increased to 4 mg/day on day 3, with
the possibility of changing the dosage to between 2
and 6 mg/day by day 8. Patients were instructed to
take the study medication once daily with the morn-
ing meal or within 30 minutes after eating. In the case
of sedation, the therapy could be taken with the even-
ing meal. Four hundred nineteen and 202 patients re-
ceived at least one dose of lurasidone or risperidone,
respectively. The trial had the primary objective of
monitoring the long-term safety and tolerability of the
2 study medications. The efficacy analysis involved
the intent-to-treat population and used a Cox regres-
sion survival model and a mixed model for repeated
measurements. Twenty percent of the lurasidone pa-
tients and 16% of those randomized to risperidone
relapsed at some point during the study period. The
1.31 hazard risk (95% confidence interval, 0.87-1.97)
proved the lack of differences between the 2 medica-
tions. The scores relatives to the total PANSS, the
PANSS positive, negative, general psychopathology
and cognition subscales, the CGI-S, and the MADRS
decreased continuously over the 12-month period;
once again no significant difference between the 2
antipsychotics was found.

The double-blind extension study & had a 12-month
parallel-group, non-inferiority design, compared
flexible dose ranges of lurasidone (40-160 mg/day)
and quietapine XR (200-800 mg/day), and involved
consenting patients who had completed the original
6-week, placebo-controlled, fixed-dose trial ¢. Over-
all, 151 patients continued taking lurasidone and 85
patients continued taking quetiapine XR. The 56 pa-
tients treated with placebo in the 6-week trial were
treated with lurasidone. The primary outcome at the
end point was a non-inferiority comparison relative to
relapse prevention for which a Cox proportional haz-
ards model was used. The changes in total PANSS,
PANSS subscales, CGI-S, and NSA-16 were the
secondary outcome measures and mixed models
for repeated measurements were used. Compared
with patients on quetiapine XR those in the lurasi-
done group showed a 27.2% and 56.7% reduction
in the risk for relapses and hospitalizations due to
relapse, respectively, over the 12 months. Further-
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more, at the 12-month end point, the group that con-
tinued with lurasidone showed greater improvement
in total PANSS and PANSS positive subscale scores
than patients treated with quetiapine XR. These dif-
ferences persisted independently from the selection,
as point of reference, of the baseline score assessed
at the beginning of the acute trial or the 12-month
extension study. Interestingly, in a post hoc compari-
son # that considered only the patients on quetia-
pine XR treated with doses higher than 400 mg/day,
that is, with doses reported to be associated with
improved efficacy 8, lurasidone was not found to be
inferior to quetiapine XR for long-term maintenance
treatment of schizophrenia. In the core study %, the
improvement in the MADRS score was superior in
patients who continued on lurasidone than in those
who persisted with quetiapine XR; however, the dif-
ference emerged only when the acute baseline score
was used. The group of patients who completed the
initial 6-week trial with placebo and were included in
the supplementary long-term lurasidone arm showed
improvements in the various rating scales that were
largely comparable with those observed in the group
that continued with lurasidone. The first 6 months of
the double-blind extension study were also used to
evaluate the effects of lurasidone on cognitive per-
formances and functional capacity °. At the end of
the 6-month period, the group that continued with lu-
rasidone had improved composite Z scores for the
CogState computerized cognitive battery in compari-
son with the quetiapine XR group. Lurasidone and
quetiapine treatments were associated with contin-
ued improvements in the UPSM-B total score, with-
out evidence of differences between the treatments.

Open-label extension studies

The 2 open-label extension studies lasted for 6
months and focused primarily on long-term safety
and tolerability.

In one study ®, patients with DSM-IV schizophrenia
who completed the 6-week, placebo-controlled trial 2,
which also included an olanzapine arm for sensitivity
analyses, were given the option to continue with lurasi-
done for a further 6 months. Irrespective of the original
randomization to lurasidone, placebo or olanzapine,
the patients who consented to take part in the exten-
sion study received a 3-day single-blind, placebo-
controlled washout followed by 7 days of therapy with
lurasidone 80 mg/day. Thereafter, they were treated
with flexible doses of lurasidone within the 40-120 mg/
day range. Lurasidone was administered once a day
in the morning, with food. Efficacy was the second-
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ary outcome measure and was measured by calculat-
ing the changes at the end point from baseline in total
PANSS, PANSS positive, negative, and general sub-
scales, and CGI-S. The scores relative to the begin-
ning of the 6-week double-blind trial and the 6-month
open-label study were used as the baseline reference
values. One hundred thirteen of the 254 patients who
took part in the extension study completed the supple-
mentary 28 weeks of treatment. Patients showed con-
tinued improvement in total PANSS score, although
with some differences according to the original rand-
omization to lurasidone, placebo or olanzapine in the
short-term double-blind study 2. A similar pattern of
change was reported, but not explicitly quantified, with
regard to the PANSS positive, negative and general
subscales, and the CGI-S.

The other multicentre, open-label, 6-month, exten-
sion study 8 was a continuation of the 6-week, open-
label study ”® in which non-acute, stabilized outpa-
tients with a DSM-1V diagnosis of schizophrenia or
schizoaffective disorder were switched from other
antipsychotic medications to monotherapy with lur-
asidone. The 149 patients who took part in the ex-
tension study started with the same lurasidone dose
that they received at the completion of the 6-week
trial. Thereafter, flexible adjustments of the lurasi-
done dose between 40 and 120 mg/day were permit-
ted. Lurasidone was taken on a once-daily basis in
the evening, with food or 30 minutes after eating. Al-
though the study was mainly designed to assess the
long-term safety and tolerability, the changes in total
PANSS, PANSS positive, negative and general sub-
scales, CGI-S, and CDSS were taken into account as
secondary end points. Two baseline references were
considered: the beginning of the 6-week core study
and the beginning of the 28-week extension study.
A one-sample t-test of the least squares means was
used for the statistical analyses. The extension study
was completed by 65.8% of the patients who agreed
to participate. When the point of reference was the
baseline score relative to the beginning of the initial
6-week trial, the changes in the different rating scales
at the end point were significantly reduced. When the
baseline values at the beginning of the extension
study were considered, no significant improvement
was observed at the end point.

Pooled post hoc analyses of RCTs

The efficacy of lurasidone for the treatment of schizo-
phrenia has also been evaluated in 3 pooled, post
hoc analyses of RCTs.



A first pooled analysis 8 involved 4, 6-week, place-
bo-controlled RCTs and used the 5 PANSS-derived
Marder factors 8° derived from the PANSS. The anal-
ysis was finalized to assess the possibility of pref-
erential effects of lurasidone on defined domains of
psychopathology. Lurasidone was superior to place-
bo in improving each Marder factor, with effect sizes
ranging between 0.31 and 0.43 in relation to the lu-
rasidone dose and the PANSS-derived factor tested
over time.

A second pooled, post hoc analysis ° used the uni-
fied database of 4, similarly designed, 6-week, pla-
cebo-controlled trials 6229368 in order to assess the
efficacy of lurasidone in the treatment of the depres-
sive symptoms associated with schizophrenia. When
the doses of lurasidone were grouped together, the
patients randomized to the active medication showed
greater reductions in MADRS total score at the end
point in comparison with patients on placebo, with a
0.24 effect size. However, some possible dose-relat-
ed effects emerged; the improvement in the baseline
MADRS total score at the end point separated the
placebo group from the lurasidone 80 and 160 mg/
day arms but not from the 40 and 120 mg/day arms.
When the efficacy on depressive symptoms associ-
ated with schizophrenia was expressed by the pro-
portion of MADRS responders and remitters, only
numerical advantages of lurasidone over placebo
emerged, with the unique exception of a higher rate
of MADRS remitters on lurasidone for patients in the
subsample with a baseline total score of at least 12.
A third pooled, post hoc analysis °' of the databas-
es of the studies conducted globally evaluated the
eventual presence of some effect of race-ethnicity
on the efficacy and safety of lurasidone. The non-
white/non-black patients presented a numerically
larger improvement in PANSS total score but the
application of a mixed model for repeated measure-
ment to PANSS and CGI-S data failed to support
a treatment by race-ethnicity interaction. Further-
more, no differences in the incidence of treatment-
emergent side effects were found in the compari-
sons between the white, the black, and the non-
white/non-black subgroups.

Safety and tolerability

Early discontinuations

Adverse events (AEs), especially when they are se-
vere, dangerous or stressful, are a common cause
of early discontinuation. Therefore, the rate of drop-
outs ascribable to AEs may be considered a global,
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reasonable proxy of the safety and tolerability of any
medication.

In the 5, 6-week, placebo-controlled RCTs published
so far 660626368 the |urasidone-placebo difference
relative to the percentage of patients who discontin-
ued the treatment prematurely ranged between -1.9%
and 8.2%. These values provide the first, tangible
support for the conclusion that lurasidone is a well-
tolerated medication for people with schizophrenia.
Also the unique short-term, direct comparison with
ziprasidone 7 supports the safety profile of lurasi-
done; at the 3-week end point, the rate of discon-
tinuation in the group randomized to the medica-
tion under investigation (10.4%) was slightly more
favourable than the 11.1% found in the ziprasidone
arm. Evidence of a substantial equivalence or even a
marginal advantage of lurasidone is of some interest
because ziprasidone is commonly credited as being
one of the safest second-generation antipsychotics °.
The results from the 4 long-term extension stud-
ies 82838687 gypstantially support the indication that
lurasidone has a good safety profile. The rates of ear-
ly discontinuation in patients treated with lurasidone
ranged between 5.5% and 21.5%. Furthermore, in the
double-blind, long-term trial that compared lurasidone
with quetiapine XR 8, the percentages of early discon-
tinuations due to AEs were similar (6.6% and 5.4%) in
the 2 lurasidone groups and 4.7% in the quetiapine
XR group. In the double-blind, long-term comparison
with risperidone &, the percentage of early discontinu-
ations observed in the lurasidone group (21.5%) ex-
ceeded the rate (14.4%) found for the risperidone arm.

Adverse events

The incidence of at least 1 AE in patients randomized
to lurasidone in placebo-controlled RCTs 5660626368
varied from 85.5% to 57.6%, according to the spe-
cific trials. The comparisons with the rates observed
in the corresponding placebo groups never reached
significance. Equivalent figures for patients reporting
at least 1 AE were also found in the case of que-
tiapine XR and olanzapine when these medications
were included as active controls for analyses ©2 68,
Furthermore, in the 3-week, direct, double-blind
comparison with ziprasidone 160 mg 73, at least one
AE was reported by 56.7% and 65.5% of the patients
randomized to lurasidone 120 mg or to the compara-
tor medication, respectively. In all the short-term
RCTs, most of the AEs were rated as mild to moder-
ate, irrespective of the treatment arm considered.
The incidence of severe AEs was systematically be-
low the 10% threshold and the figures relative to lur-
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asidone, placebo and, when present, quetiapine XR
and olanzapine, were similar. The lack of any treat-
ment difference in the rate of severe AEs was also
supported by the 3-week, direct comparison with
ziprasidone 73: 6.7% of patients on lurasidone and
7.3% of individuals randomized to ziprasidone.

In relation to the AEs most commonly associated
with taking lurasidone, the evaluation focused on the
5 published, 6-week RCTs and was restricted to the
events registered with a at least 5% incidence in a
single trial. These RCTs were of similar experimental
design and were sufficiently powered for compari-
sons with placebo. Furthermore, because the RCTs
presented a wide variability in the incidence of AEs in
patients randomized to placebo, the mean values rel-
ative to the different lurasidone groups were refined
by subtracting the values relative to the correspond-
ing placebo group %29,

Two main types of evidence emerged immediately
from the inspection of the data (Tables Il and Ill). The
first was that the incidence of individual AEs in the
lurasidone groups continued to fluctuate across the
trials even after adjustment for the placebo reference
value; many of the AEs that occurred with a frequen-
cy of 5% or more in one trial did not reach the same
threshold in many others and some AEs were vari-
ably overrepresented in the placebo or the lurasidone
groups according to the specific RCT considered.
The second was that, when present, the AEs in the
lurasidone groups generally involved only a minority
of the sample, with akathisia as the major exception
to this general trend. Only akathisia and somnolence
seemed to be dose related.

Overall, the data relative to the incidence and sever-
ity of AEs in the short-term trial strongly support the
conclusion that the lurasidone safety profile mimics

Table Il. Emergent psychiatric and neurologic adverse events™: refined**, comparative incidence between the lurasidone

and placebo groups.

LURASIDONE - PLACEBO A difference (%)
Adverse Lur Lur Lur Lur
event 40 mg 80 mg 120 mg 160 mg
Ogasa Meltzer | MNasrallah | Makamura | MNasrallah Loebel Ogasa Meltzer Nasrallah Loebel
etal 2013% | etal2011% | etal2013® | etal2009% | etal2013® | etal2013% | etal 2013% | etal2011% | etal2013* | etal2013%

Headache 6 0.2 28 1.1 -2.5 -11 -3.9 -3.8 1.2 1.8
Insomnia 6 1.8 05 6.7 0.4 21 8.2 0.7 -3.1 -2.5
Somnolence 4 58 5 7.8 4.4 3.2 6.2 11.2 9 5.8
Sedation 8 5.8 0.9 6.6 6 =) 43 10.2 5.8 I
Agitation ° 6.6 4 @ 0.9 -51 ) 0.7 4 -3.3
o

nxiety PY 3.2 8 5.6 Y 11 @ 3.3 [5) -5
Psychotic disorder @ -5.2 @ @ ® -5.8 @ 3.5 e -5.8
Dystonia @ 25 4 @ 6.6 & & 6.7 1.6 o
Restlessness @ 33 & @ @ o @ 0.8 ® ®
R 8 10.9 8.3 5.6 14.3 7.2 14.3 2.2 21.3 6.6
Tremor 8 26 ) @ [ ] 2] 8.2 23 (=] ®
Parkinsonism @ 7.5 6.5 [2) 4.1 & & 9.3 9.7 @
Extrapyramidal
disorder 4 ) ] @ ® [ 6.1 ® ® ®

Green: numerically lower incidence in the lurasidone group; Red: numerically higher incidence in the lurasidone group; yellow: equal incidence
between the lurasidone and placebo groups; blue: adverse event not included among those with at least 5% incidence in the lurasidone or placebo

arm; Lur: lurasidone.

* Adverse events reported in = 5% of patients during the 6 weeks of treatment with lurasidone or placebo. ** Net percentage in the lurasidone group

after subtraction of the corresponding placebo group.

42 -



ORAL LURASIDONE FOR PEOPLE WITH SCHIZOPHRENIA

Table Ill. Emergent medical adverse events™: refined**, comparative incidence between the lurasidone and placebo

groups.
LURASIDONE - PLACEBO A difference (%)
Adverse - s 120mg 160mg
event Ogasa | Meltzer | Wasraliah | Nekamura | Masrallah | Locbel | Ogasa | Meltzer | Wasrallsh | Loebel
etal 2013 | etal2011% | etal2013% | etal2009% | etal2013% | etal2013% | etal 2013% | etal2011%2 | etal2013% | etal2013%

Nausea 6 6.6 4.2 134 0.5 4.7 18.4 33 5 33
Dyspepsia 4 1.6 0.1 7.8 141 0.9 3.9 1.6 5 2.5
Vomiting 2 rid 0.1 5.5 1.9 1.4 2.2 1.6 5.8 2.4
Tooth ache @ 1.8 @ 23 & @ (@) 2.7 @ &
Dry mouth & 0.8 ® @ ® 0.8 (3] 1.6 [ ] 0.9
oo @ 7| @ @ @ ® ® 6.8 ® ®
Appetite decrease @] 33 O @ (] () @ 0.9 @ [6)]
Appetiteincrease © 2.8 O ) @ [0} @ 0.9 @ @
Weight gain [@] 3.5 24 o 0.9 [S) 35 1.3 0.9
Diarrhes 2 W ® ® ® 8 @ ® ®
Constipation 2 0.2 @ 5.5 o @ i3 24 @ AT
Arthralgia 5 @ ® & B 0.8 6] @ ®

Dizziness 6 2.5 [ [ ® 3.1 4.2 34 [ ] 41
oo | @ | 03 | 31 | @ | 1 | @ | @ | 34 | 15 | @
Musclecramp 2 =) @ @ [ ® 6.1 [ ] [ ] @
Back pain 2 0.7 0.8 2.3 4.2 [ia) 41 0.8 (&)
Painin limbs 4 . . . . . . . .
s > @ @ & @ 8 @ 3] @
e | @ | @ | @ | | @ | | e e | @

Green: numerically lower incidence in the lurasidone group; red: numerically higher incidence in the lurasidone group; yellow: equal incidence
between the lurasidone and the placebo groups; blue: adverse event not included among those with at least 5% incidence in the lurasidone or

placebo arm; Lur: lurasidone.

* Adverse events reported in = 5% of patients during the 6 weeks of treatment with lurasidone or placebo. ** Net percentage in the lurasidone group

after subtraction of the corresponding placebo group.

that of placebo and other well-reputed second-gen-
eration antipsychotics. This conclusion is largely con-
firmed by long-term trials 82838687,

The benign safety and tolerability profile of lurasi-
done is further reinforced by the short- and long-term
trials that explicitly included physical examination,
vital signs, electrocardiographic modifications, body
weight, metabolic tests, prolactin levels, haematol-
ogy, blood chemistry, and extrapyramidal symptoms.
In particular, lurasidone was not associated with clini-
cally significant treatment-emergent changes rela-
tive to body temperature, systolic and diastolic blood
pressure, and pulse rate, with the exception of a few
sporadic cases of orthostatic hypotension or orthos-
tatic tachycardia. When investigated ©°, fundoscopy
did not reveal appreciable changes during the treat-
ment with lurasidone. Similarly, lurasidone was sub-
stantially devoid of any unfavourable effects on elec-

trocardiographic parameters and had only marginal
effects on the Fredericia-corrected QT interval.

There is consistent evidence that lurasidone has
minimal effects on body weight, body mass index,
and waist circumference. The observation ® that,
over a 3-week period, patients on lurasidone showed
a 0.65 kg reduction in median weight supports this
conclusion; the group randomized to one of the an-
tipsychotics with the lowest effects on weight gain,
ziprasidone, presented a reduction of 0.35 kg. The
evidence from short-term placebo-controlled trials
is that patients on lurasidone presented changes in
these parameters from baseline values that were re-
peatedly similar to those found in patients on place-
bo. The rate of patients on lurasidone who developed
at least a 7% increase in their baseline body weight
was less than the corresponding figure relative to
individuals randomized to olanzapine 2, quetiapine
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XR 8, ziprasidone 73, and risperidone 82. The benign
influence of lurasidone on body weight was further
confirmed in long-term studies. Furthermore, in the
extension study ® relative to a 6-month follow-up of
patients switched to lurasidone from previous treat-
ments with second-generation antipsychotics, the
proportion of patients switched to lurasidone from
olanzapine, quetiapine, risperidone and ziprasidone,
with a 7% or more weight loss at the end point ex-
ceeded the percentage with a 7% or more weight
gain. The body weight changes in patients switched
to lurasidone from aripiprazole, i.e. one of the sec-
ond-generation antipsychotics with the lowest weight
gain potential, were less striking 34 3.

The data relative to changes in the levels of total cho-
lesterol, high-density lipoprotein, low-density lipopro-
tein, triglycerides, glucose, HbA, , HOMA-IR, insulin
and C-reactive protein coherently indicate that the ef-
fect of lurasidone on metabolic parameters and meas-
ures of glycemic control are minimal and similar to
those found in patients on placebo. In addition, direct
and indirect comparisons with other second-genera-
tion antipsychotics strongly suggest that lurasidone
should be considered to be decidedly preferable to
olanzapine 8¢, much better than risperidone 8, and at
least equivalent to quetiapine XR and ziprasidone 7383
with regard to metabolic and glycemic safety. Similarly,
clinical trials have substantially failed to demonstrate
clinically significant treatment-emergent modifications
in haematology and blood chemistry.

Regarding the influence of lurasidone on plasma
prolactin levels, it seems sufficiently proven that hy-
perprolactinaemia-related events such as galactor-
rhoea, sexual dysfunction, and disturbances of the
menstrual cycle are uncommon. Furthermore, the in-
crease in prolactin induced by lurasidone was gener-
ally modest, frequently equivalent to the fluctuations
observed in patients randomized to placebo, and
subject to a gender effect, with greater increases in
females than in males. Data derived from the RCTs
that included an active comparator also suggest that
the magnitude of the effect of lurasidone on prolactin
levels is inferior to that induced by olanzapine ¢ and
risperidone 82 and equivalent or marginally superior to
that observed in patients treated with ziprasidone 73
or quetiapine XR 83, However, the short-term data
relative to olanzapine and quetiapine XR are not sup-
ported by statistics because the 2 antipsychotics
were included exclusively for sensitivity analyses.
Despite akathisia and parkinsonism being at the top in
the list of the most frequent AEs with lurasidone, the
short- and long-term trials supported a fairly benign
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profile of this medication in relation to the signs and
symptoms assessed by the Simpson-Angus Scale
(SAS) *, the Barnes Akathisia Scale (BAS) ®, and the
Abnormal Involuntary Movement Scale (AIMS) . In
lurasidone-placebo comparisons of the changes from
baseline SAS and AIMS scores at the end point, the
second-generation antipsychotic was frequently com-
parable with placebo °660626368 'Wjjth regard to changes
in the baseline BAS score at the end point, a modest
advantage of placebo sometimes emerged. Placebo-
controlled trials also suggested the existence of a pos-
sible dose-response effect. The changes from SAS,
BAS and AIMS baseline scores observed in patients
on lurasidone were also similar to those observed in
patients treated with ziprasidone 7® and quetiapine
XR €. A substantial equivalence with olanzapine was
found in the lurasidone 40 mg arm 2. Furthermore,
in a 12-month direct trial 82, patients on lurasidone
but not risperidone showed a small but significant in-
crease in BAS total score compared with placebo at
the LOCF end point. The demonstration 78 that more
than the 90% of the patients switched to lurasidone
from another second-generation antipsychotic medi-
cation presented, after 6 weeks of treatment with
lurasidone, unchanged or improved SAS, BAS and
AIMS scores suggests that lurasidone has an effect
on extrapyramidal signs and symptoms that is equiva-
lent or even better to that of other second-generation
antipsychotics. The long-term trials 8283887 jndicated
that the short-term, marginal effects of lurasidone on
SAS, BAS and AIMS induced early by lurasidone per-
sist without meaningful modifications when the treat-
ment is prolonged over time.

Relationship between daytime sleepiness,
agitation, cognition and functional capacity

As reported earlier, somnolence and sedation are
among the solicited and spontaneously reported AEs
most commonly found in people treated with lurasi-
done. Nevertheless, direct evidence emerging from
clinical trials and multiple-treatment meta-analyses °
have clearly indicated that lurasidone is character-
ized by a relatively benign potential to induce som-
nolence or sedation. Furthermore, unlike most of the
remaining antipsychotic medications, lurasidone has
been explicitly investigated for its effect on daytime
sleepiness ° using the Epworth Sleepiness Scale
(ESS), a patient-reported, 8-item questionnaire .
In an ancillary publication of a previously published,
international, 6-week, double-dummy RCT that com-
pared lurasidone 80 and 160 mg/day with placebo
and quetiapine XR 600 mg/day ©, the ESS total



score at the end point was reduced from baseline in
the lurasidone and placebo groups but increased in
the quetiapine XR arm. The same report also chal-
lenged the influence of daytime sedation on agita-
tion, cognitive performance and functional capacity
using the PANSS excitement subscale (PANSS-EC)
score %, the CogState composite Z score, and the
UPSA-B total score. Agitation improved in patients on
quetiapine XR, lurasidone 80 mg and lurasidone 160
mg more than in patients on placebo, and sedation
was found to be associated with a reduction of agita-
tion in the quetiapine XR group but not in the 2 lurasi-
done arms. Furthermore, the cognitive performance
of patients on lurasidone 160 mg at the end point was
superior to that of the patients randomized to placebo
or quetiapine XR, and the quetiapine XR but not the
lurasidone and placebo groups showed an associa-
tion between worsening of cognitive performance
and an increase in the score for the ESS item “dozing
when talking to someone”. Increased levels of seda-
tion expressed by a higher ESS total score was also
associated with a worsening of functional capacity
expressed by the UPSA-B total score.

Economic impact

So far, no study has directly estimated the health
care costs of lurasidone in the treatment of people
with schizophrenia treated in typical clinical settings.
Two studies '°°1°" have used economic models.

The first study ' compared the cost-effectiveness
over 5 years of lurasidone and aripiprazole in the
treatment of patients with schizophrenia who had
previously failed at least a trial with another second-
generation antipsychotic. The rate of total discontinu-
ations, relapses, and hospitalizations were modelled
in a Markov cohort analysis together with inputs of
the costs due to pharmacy, mental health, and car-
diometabolic risk. In the model, the characteristics
of the patients reflected the average person with
schizophrenia enrolled in lurasidone trials and the ef-
fectiveness inputs were derived from multi-step, indi-
rect comparisons of lurasidone and aripiprazole us-
ing other antipsychotics included in the CATIE phase
1 study as intermediaries 2*. The model indicated a
saving of $4019 with lurasidone over the 5-year pe-
riod (Fig. 2) despite the higher pharmacy costs of lur-
asidone in comparison with aripiprazole.

The second study ' estimated the potential eco-
nomic impact of annual relapses and relapse-related
hospitalizations in patients with chronic schizophre-
nia treated with lurasidone or quetiapine XR. A dedi-
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cated economic model was developed in which the
costs relative to the use of inpatient and outpatient
mental health care-related services as they emerged
in a prospective, observational usual-care study in
the United States °2 were applied to the rates of re-
lapses and relapse-related hospitalizations that oc-
curred during a short-term RCT and its double-blind,
12-month extension trial © 8. Probabilistic analysis
estimated that lurasidone produced a per-patient per-
year saving of $3276 and $2702 (Fig. 3) when the
total mental health care-related costs were referred
to the relapse-related hospitalizations or the relapses
in general, respectively.

Comments

The current literature on the efficacy and tolerability
of lurasidone offers 3 key evidence-based factors for
concluding that this second-generation antipsychotic
should be included among the first-line options at the
disposal of clinicians for the treatment of people with
schizophrenia.

The published placebo-controlled trials 660626368 gyg-
tematically indicate that lurasidone combines fast,
valuable antipsychotic efficacy together with unu-
sually wide margins of safety and tolerability when
given to patients with an acute exacerbation of schiz-
ophrenia. Short-term trials 778 also provide some ini-
tial evidence that lurasidone is indicated for patients
with schizophrenia who manifest a stable, non-acute
phase of the disorder.

Long-term studies 8 83868 demonstrate that the fa-
vourable efficacy and safety profile of lurasidone is
maintained over time.

The few short- and long-term trials with an active
comparator 7 8 8 uynderline that, compared with
other second-generation antipsychotics, lurasidone
combines a substantially equivalent efficacy with a
moderately to appreciably superior tolerability. The
comparisons %268 of placebo with olanzapine or que-
tiapine XR in trials that included a group treated with
an active control for sensitivity analysis purposes add
further, indirect support for this last conclusion.
Thus, the approvals of the international agencies for
the use of oral lurasidone in the short- and long-term
treatment of schizophrenia appears strongly support-
ed, given that that all the RCTs satisfy the criteria 13
for a high-quality score.

These general comments on the effects of lurasidone in
people with schizophrenia can be enriched with a num-
ber of supplementary, more specific considerations.
Lurasidone plausibly shows a broad spectrum of an-
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Cost-effectiveness of lurasidone and aripiprazole in patients with schizophrenia who failed at least one trial with another second-
generation antipsychotic: results from a Markov cohort model (values reported in Rajagopalan et al. 1°0).
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Annual saving with lurasidone in mental health care cost relative to relapses or relapse-related hospitalization: results from a proba-

bilistic model (values reported in Rajagopalan et al. 1%').

tipsychotic activity and may therefore be prescribed
for patients with schizophrenia irrespective of the
specific symptom pattern presented. Almost all the
trials and pooled analyses that tested the PANSS
subtypes and the various PANSS-derived factors
failed to demonstrate any appreciable indication for
symptom-selective efficacy. Therefore, for acute or
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partially stabilized patients, clinicians should care-
fully consider the lurasidone option whenever they
are starting or switching an antipsychotic medication.
However, evidence of efficacy covering the multiple
psychopathologic domains of schizophrenia does not
exclude that, compared with other antipsychotics, lu-
rasidone could have a greater or lesser efficacy on



defined symptom patterns or that its efficacy could be
predicted by defined symptom domains.

The weight of evidence supporting the efficacy of lur-
asidone for the treatment of depressive symptoms of
patients with schizophrenia appears promising. In the
long term 83, lurasidone displayed some superiority
in comparison with quetiapine XR, the first antipsy-
chotic medication to have received a formal indica-
tion for the treatment of resistant major depression.
In a pooled analysis *°, the effect sizes computed
for the different doses of lurasidone were of clini-
cal interest because they ranged between 0.25 and
0.34. The antidepressant properties of lurasidone in
schizophrenia are also supported by other preclini-
cal and clinical findings. In animals, lurasidone has
been demonstrated to have antidepressant-like ac-
tivity 874290104105 Fyrthermore, 2 randomized, dou-
ble-blind, placebo-controlled pivotal trials 1°¢ 197 have
demonstrated an efficacy of lurasidone in bipolar de-
pression, enough to justify approval by the US Food
and Drug Administration and Health Canada for the
use of lurasidone, either alone or in adjunction with
lithium or valproate, for the treatment of major de-
pressive episodes associated with the bipolar | dis-
order. Similar to other medications that have genuine
antidepressant activities, the antidepressant effect of
lurasidone was magnified by the presence, at base-
line, of severe depressive symptoms €0,

The level of evidence on the beneficial properties of
lurasidone on neurocognition is decidedly weaker in
comparison with the evidence that supports its antide-
pressant effect. Independently from the rough results
of the RCTs that indicate improvements in the cognitive
domain of the PANSS, the current body of evidence
is restricted to a short-term comparison with ziprasi-
done ™ and a short- and long-term comparison with
quetiapine XR 7°. The duration of direct, double-blind
comparison with ziprasidone, 3 weeks only, could be
considered not long enough to assess the procogni-
tive activities of a medication. Despite these obvi-
ous limitations, the current body of evidence appears
promising. Lurasidone was not only associated, unlike
ziprasidone, with small but significant improvements
in MCCB and SCoRS ratings even after 3 weeks of
treatment 7 but was also better than quetiapine XR in
improving the neurocognitive composite Z score at the
end of both the 6-week acute RCT and the 6-month
extension study 7. Furthermore, the comparisons with
an active control produced effect sizes that were en-
couraging: 0.43 in comparison with ziprasidone rela-
tive to the 3-week change in the SCoRS total score ™
and 0.57 in the comparison with quetiapine XR relative
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to the 32-week change in the composite Z score . A
genuine procognitive effect of lurasidone is also sup-
ported by the demonstration that the advantage of lur-
asidone in comparison with quetiapine XR at week 32
persisted after controlling for the changes over time
in total PANSS and the positive and negative PANSS
subscales 7°. These results are even more favourable
considering that neurocognition was assessed using
independent, well-validated instruments. Furthermore,
referral to composite Z scores in the comparison with
quetiapine XR 7° and systematic evaluation 7" of mul-
tiple aspects of neurocognition gives some practical
meaning to the results; significance in tests relative to
a single aspect of cognition may be relevant for a better
understanding of the pathophysiology of schizophrenia
but may have scarce clinical impact. Evidence from
preclinical studies %3845 in particular those relative to
animal models of cognition and activity on 5-HT_ and
5HT, , receptors, are in agreement with the hypothesis
that lurasidone exerts a potential procognitive action.
The demonstration, although in only 1 RCT ¥, that lur-
asidone and quetiapine XR differ not only in the poten-
tial to induce sleepiness but also in the levels of media-
tion exerted by sedation on the outcomes of agitation,
cognition, and functional capacity was not completely
unexpected. Some medication-specific characteristics
at the level of receptor pharmacology 4297 198199 egpe-
cially those relative to affinity at H, and 5-HT recep-
tors, could justify the distinctive clinical effects of the 2
medications on sleepiness and associated phenome-
na. Irrespective of these considerations, the effects of
lurasidone on sedation, agitation, cognition, and func-
tional capacity show promise to add appreciable value
of this medication in the therapy of schizophrenia. An
antipsychotic medication that reduces agitation with-
out inducing sleepiness and without relevant nega-
tive effects on cognitive performance and functional
capacity is candidate to become a reasonable first-
choice treatment option whenever psychomotor agita-
tion and preservation of functioning are priority targets
of the treatment. Considering the well-documented,
negative interference of daytime somnolence and se-
dation on concentration, alertness and daily work per-
formance, and the increased risk for both workplace
and car crash injuries ¥, the indication for control of
agitated behaviour without sedation does not consti-
tute a mere niche in the therapy for people with an
acute exacerbation of schizophrenia.

The demonstration °' of a lack of substantial differenc-
es in the efficacy and tolerability profiles of lurasidone
between patients stratified according to race suggests
that, from a merely clinic perspective, the influence of
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ethnicity on the pharmacodynamics and pharmacoki-
netics of this medication can be plausibly classified as
weak. This conclusion is far from being trivial consid-
ering the widespread commercialization of lurasidone
and the growing, worldwide trend of psychiatric ser-
vices faced with multi-ethnic populations. However, it
must be taken into account that the current evidence
derives only from a pooled analysis and that the tri-
partition of the patients into whites, blacks, and non-
whites/non-blacks is decidedly rough.

The body of evidence on the safety and tolerability of
lurasidone is rich enough to conclude that it deserves
to be considered to be at least competitive or, in some
aspects, even better than many antipsychotics on the
market. This conclusion is further strengthened by
the persistence, even after correction for placebo, of
a remarkable variability between the studies in the
incidence of AEs that occurred during treatment with
lurasidone; discrepant patterns of AEs among the tri-
als make it plausible that some of the associations
with lurasidone may be mere chance findings or re-
lated to the presence of confounding effects by so far
uncontrolled sources of variation. The possible supe-
riority of lurasidone is especially evident with regard
to metabolic and cardiovascular risks. The indication
to place lurasidone among the preferential therapeu-
tic options for patients with schizophrenia and medi-
cal comorbidities or physical AEs associated with the
use of other antipsychotics is therefore supported.
National health care services and third-party pay-
ers in general identify detailed pharmacoeconomic
evaluations as a priority area of interest with obvious
strategic significance in this period of worldwide eco-
nomic restrictions. Nevertheless, current knowledge
on the impact of lurasidone on the health care costs
of schizophrenia invites some optimism but cannot
be considered conclusive because it originates from
only 2 studies '°° 1% that applied probabilistic models
to estimate the direct costs associated with the treat-
ment of patients with schizophrenia. The data related
to quality of life and general health status are equally
promising but must be considered as preliminary °.
Most studies on lurasidone in schizophrenia adopted
an RCT design. Therefore, current knowledge on the
use of lurasidone in schizophrenia is not completely
generalizable to the entire population affected by the
disorder; patients with problematic informed consent,
compulsory treatment, suicidal risk, aggressiveness,
and relevant psychiatric or medical comorbidities are
generally excluded in RCTs.

Current knowledge on the long-term use of lurasi-
done is based on one original trial #and 3 extension
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studies 82838687 Consequently, the results refer to a
special, enriched population of patients who, in acute
conditions, responded to the treatment without de-
veloping unacceptable AEs. Whether a maintenance
therapy with lurasidone is also indicated for patients
with schizophrenia who responded poorly to lurasi-
done during an acute phase of the disorder remains
untested. Therefore, no inferences are possible on
the degree of continuity or discontinuity that exists
between the mechanisms of action of lurasidone in
the therapy of the different phases of schizophrenia.
From a merely clinical perspective, the impact of this
unresolved issue seems marginal. In daily practice,
physicians typically maintain the patients on the
same medications used with success in acute psy-
chotic breakdowns. Furthermore, the extension study
design is the standard of reference for trials on the
long-term treatment of patients with schizophrenia,
irrespective of the medication time tested. Therefore,
the lack of generalizability of the results is an inher-
ent limitation that is not specific to lurasidone.

All lurasidone trials carried out so far are at risk of in-
dustry-sponsored bias '"°"'® because they have been
systematically supported by the manufacturer of the
medication. However, the randomized design, the
prevalent selection of placebo as the reference com-
parator, the recruitment of sufficiently powered sample
sizes, the use of appropriate statistical methods, the
systematic use of internationally accepted outcome
measures, the detailed descriptions of the causes
of early discontinuations, the publication in peer-re-
viewed, quality international journals, and the appreci-
able quality score % that can be attributed to the trials
protect against eventual industry-sponsored biases.

Conclusions

The scientific literature strongly supports the conclu-
sion that clinicians can now be confident in prescrib-
ing lurasidone for their patients affected by schizo-
phrenia. The scientific literature, however, also sup-
ports with vigour the need for further clinical research.
The issues relative to the impact of lurasidone on quali-
ty of life, health status, and health care costs are among
the hot topics that have been so far only been touched
on. The same statement applies to the areas of the effi-
cacy of lurasidone on depressive symptoms and cogni-
tive deficits associated with schizophrenia. High priority
should also be given to some persistently ignored but
clinically relevant issues such as the usefulness of lur-
asidone in the treatment of patients with aggressive be-
haviour, uncooperativeness, suicidal risk, and comorbid



substance-related disorders. Individuals at the first epi-
sode of schizophrenia, adolescents, and elderly people
should be also explicitly studied.

Another new area of investigation for the promotion
of awareness of lurasidone should involve medica-
tion adherence. Current knowledge is limited to an
encouraging but indirect and unreplicated extrapola-
tion related to changes in the PETIT domain of ad-
herence-related attitude °. In addition, referral to the
global profile of lurasidone appears poorly informa-
tive from the perspective of medication adherence.
Some of the main characteristics of lurasidone sug-
gest opposite effects: the once-a-day administration
and the excellent tolerability profile should have a
positive influence, whereas the lack, unlike most of
the principal competitors, of a long-acting injectable
formulation could be a limiting factor in prescribing
lurasidone for patients with schizophrenia at risk for
poor medication adherence. Considering that medi-
cation adherence constitutes an unsurmountable lim-
iting step with any successful pharmacotherapy 7,
long-term comparative studies between lurasidone
and other antipsychotics providing the long-acting
option are therefore highly indicated.

With regard to residual doubts on industry-spon-
sored biases, any possibility of a deep understand-
ing obviously requires independent decisions by the
manufacturers of medications with the same clinical
indication.

Moving from the research areas worthy of prompt im-
plementation to the experimental designs that should
be applied to lurasidone studies, RCTs, especially
those based on direct comparisons with other antip-
sychotics, are clearly the indisputable benchmarks for
evidence-based use of lurasidone. However, it is also
evident that RCTs alone are unlikely to have enough
driving force to govern clinical routine. The results
of the RCTs are hardly generalizable due to the nar-

Take home messages

ORAL LURASIDONE FOR PEOPLE WITH SCHIZOPHRENIA

row selection criteria. Furthermore, the RCT design
may be far from the optimum when some particular
research objectives are to be pursued, for example,
when the study focuses on health care costs, the
identification of markers of efficacy and tolerability, or
the treatment of special populations that are gener-
ally excluded from this type of trial. Therefore, RCTs
on lurasidone should be partnered with large-scale,
real-world, naturalistic or quasi-naturalistic studies
representative of the everyday complexities typically
found in daily clinical practice. A pragmatic combina-
tion of these 2 experimental approaches is crucial for
promoting correct prescription patterns and, conse-
quently, the competitiveness of a new medication on
the market.
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e Lurasidone is a second-generation antipsychotic that has received approval from many regulatory agencies for the treat-

ment of people with schizophrenia

e Lurasidone has a recommended dose between 40 and 160 mg/day
* Lurasidone needs once-daily dosing after meals of at least 350 kilocalories
e Lurasidone has demonstrated short-term efficacy in both acute and stabilized patients with schizophrenia

e Lurasidone maintains efficacy even in the long term

e Lurasidone may have antidepressant and procognitive effects but any conclusion should be postponed because of insuf-

ficient evidence

e Lurasidone is generally well tolerated thanks to a very benign global tolerability profile and almost neutral effect on car-

diometabolic activity

- 49



E. SACCHETTI, A. VITA

References

1

20

Stahl SM, Morrissette DA, Citrome L, et al. “Meta-guide-
lines” for the management of patients with schizophrenia.
CNS Spectr 2013A;18:150-62.

Stroup TS, Lawrence RE, Abbas Al, et al. Schizophrenia spec-
trum and other psychotic disorders. In: Hales RE, Yudofsky
SC, Robers LW, editors. Textbook of psychiatry. Arlington, TX:
American Psychiatry Publishing 2014, pp. 273-309.

Leucht S, Corves C, Arbter D, et al. Second-generation ver-
sus first-generation antipsychotic drugs for schizophrenia: a
meta-analysis. Lancet 2009;373:31-41.

Leucht S, Komossa K, Rummel-Kluge C, et al. A meta-anal-
ysis of head-to-head comparisons of second-generation
antipsychotics in the treatment of schizophrenia. Am J Psy-
chiatry 2009;166:152-63.

Leucht S, Cipriani A, Spineli L, et al. Comparative efficacy
and tolerability of 15 antipsychotic drugs in schizophrenia: a
multiple-treatments meta-analysis. Lancet 2013;382:951-62.
Furukawa TA, Levine SZ, Tanaka S et al. Initial severity of
schizophrenia and efficacy of antipsychotics: participant-
level meta-analysis of 6 placebo-controlled studies. JAMA
Psychiatry 2015;72:14-21.

Osby U, Correia N, Brandt L, et al. Mortality and causes
of death in schizophrenia in Stockholm county, Sweden.
Schizophr Res 2000;45:21-8.

Lozano R, Naghavi M, Foreman K, et al. Global and region-
al mortality from 235 causes of death for 20 age groups in
1990 and 2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet 2012;380:2095-128.

Murray CJ, Lopez AD. Alternative projections of mortality
and disability by cause 1990-2020: Global Burden of Dis-
ease Study. Lancet 1997;349:1498-504.

World Health Organization. Schizophrenia. 2008. www.who.
int/mental_health/management/schizophrenia.

Chang CK, Hayes RD, Perera G, et al. Life expectancy at
birth for people with serious mental illness and other major
disorders from a secondary mental health care case register
in London. PLoS One 2011;6:€19590.

Beary M, Hodgson R, Wildgust HJ. A critical review of major
mortality risk factors for all-cause mortality in first-episode
schizophrenia: clinical and research implications. J Psycho-
pharmacol 2012;26( Suppl 5):52-61.

Lawrence D, Kisely S, Pais J. The epidemiology of excess
mortality in people with mental illness. Can J Psychiatry
2010;55:752-60.

Saha S, Chant D, McGrath J. A systematic review of mortal-
ity in schizophrenia: is the differential mortality gap worsen-
ing over time? Arch Gen Psychiatry 2007;64:1123-31.
Mitchell AJ, Malone D. Physical health and schizophrenia.
Curr Opin Psychiatry 2006;19:432-7.

De Hert M, van Winkel R, Van Eyck D, et al. Prevalence of
diabetes, metabolic syndrome and metabolic abnormalities
in schizophrenia over the course of the illness: a cross-sec-
tional study. Clin Pract Epidemiol Ment Health 2006;2:14.
Leucht S, Burkard T, Henderson J, et al. Physical illness
and schizophrenia: a review of the literature. Acta Psychiatr
Scand 2007;116:317-33.

Phelan M, Stradins L, Morrison S. Physical health of people
with severe mental illness. BMJ 2001;322:443-44.

Smith D, Langan J, McLean G, et al. Schizophrenia is as-
sociated with excess multiple physical-health comorbidities
but low levels of recorded cardiovascular disease in primary
care: cross-sectional study. BMJ Open 2013; 3. doi: 10.1136/
bmjopen-2013-002808.

Laursen TM, Munk-Olsen T, Agerbo E, et al. Somatic hos-
pital contacts, invasive cardiac procedures, and mortality

50 -

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

from heart disease in patients with severe mental disorder.
Arch Gen Psychiatry 2009;66:713-20.

Morrato EH, Cuffel B, Newcomer JW, et al. Metabolic risk
status and second-generation antipsychotic drug selection:
a retrospective study of commercially insured patients. J
Clin Psychopharmacol 2009;29:26-32.

McEvoy JP, Meyer JM, Goff DC, et al. Prevalence of the met-
abolic syndrome in patients with schizophrenia: baseline
results from the Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) schizophrenia trial and comparison
with national estimates from NHANES Ill. Schizophr Res
2005;80:19-32.

Druss BG, Bradford DW, Rosenheck RA, et al. Mental disor-
ders and use of cardiovascular procedures after myocardial
infarction. JAMA 2000;283:506-11.

Lieberman JA1, Stroup TS, McEvoy JP, et al.; Clinical Anti-
psychotic Trials of Intervention Effectiveness (CATIE) Inves-
tigators. Effectiveness of antipsychotic drugs in patients with
chronic schizophrenia. N Engl J Med 2005;353:1209-23.
McCreadie RG; Scottish Schizophrenia Lifestyle Group. Diet,
smoking and cardiovascular risk in people with schizophre-
nia: descriptive study. Br J Psychiatry 2003;183:534-9.
Newcomer JW. Metabolic considerations in the use of anti-
psychotic medications: a review of recent evidence. J Clin
Psychiatry 2007;68(Suppl 1):20-7.

Hippisley-Cox J, Parker C, Coupland C, et al. Inequalities in
the primary care of patients with coronary heart disease and
serious mental health problems: a cross-sectional study.
Heart 2007;93:1256-62.

Wahlbeck K, Westman J, Nordentoft M, et al. Outcomes of
Nordic mental health systems: life expectancy of patients
with mental disorders. Br J Psychiatry 2011;199:453-8.
Knapp M, Chisholm D, Leese M, et al.; EPSILON. European
Psychiatric Services: Inputs Linked to Outcome Domains and
Needs. Comparing patterns and costs of schizophrenia care
in five European countries: the EPSILON study. European
Psychiatric Services: Inputs Linked to Outcome Domains and
Needs. Acta Psychiatr Scand 2002;105:42-54.

Rice DP. The economic impact of schizophrenia. J Clin Psy-
chiatry 1999;60(Suppl 1):4-6; discussion 28-30.
Andlin-Sobocki P, Réssler W. Cost of psychotic disorders in
Europe. Eur J Neurol 2005;12(Suppl 1):74-7.

Goeree R, Farahati F, Burke N, et al. The economic burden
of schizophrenia in Canada in 2004. Curr Med Res Opin
2005;21:2017-28.

Goldman LS. Medical illness in patients with schizophrenia.
J Clin Psychiatry 1999;60(Suppl 21):10-5.

Fleischhacker WW, Cetkovich-Bakmas M, De Hert M, et al.
Comorbid somatic illnesses in patients with severe mental
disorders: clinical, policy, and research challenges. J Clin
Psychiatry 2008;69:514-9.

Awad AG, Voruganti LN. The burden of schizophrenia on
caregivers: a review. Pharmacoeconomics 2008;26:149-62.
Wu EQ, Birnbaum HG, Shi L, et al. The economic burden of
schizophrenia in the United States in 2002. J Clin Psychiatry
2005;66:1122-9.

Ishibashi T, Horisawa T, Tokuda K, et al. Pharmacological
profile of lurasidone, a novel antipsychotic agent with potent
5-hydroxytryptamine 7 (5-HT7) and 5-HT1A receptor activ-
ity. J Pharmacol Exp Ther 2010;334:171-81.

Yasui-Furukori N. Update on the development of lurasidone
as a treatment for patients with acute schizophrenia. Drug
Des Dev Ther 2012;6:107-15.

Ichikawa O, Okazaki K, Nakahira H, et al. Structural in-
sight into receptor-selectivity for lurasidone. Neurochem Int
2012;61:1133-43.

Tarazi Fl, Riva MA. The preclinical profile of lurasidone:



P

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

62

clinical relevance for the treatment of schizophrenia. Expert
Opin Drug Discov 2013;8:1297-307.

Sanford M. Lurasidone: in the treatment of schizophrenia.
CNS Drugs 2013;27:67-80.

Riva M. An update of the preclinical profile of lurasidone.
Evidence-Based Psychiatric Care 2015; in press.

Sunovion Pharmaceuticals Inc. Latuda: US package insert
for latuda (lurasidone HCI) tablets for oral use. May 2012.
Available at http://www.latuda.com/LatudaPrescibinglnfor-
mation.pdf. Accessed September 5, 2012.

Potkin SG, Keator DB, Kesler-West ML, et al. D, receptor
occupancy following lurasidone treatment in patients with
schizophrenia or schizoaffective disorder. CNS Spectr
2014;19:176-81.

Meyer JM, Loebel AD, Schweizer E. Lurasidone: a new
drug in development for schizophrenia. Expert Opin Investig
Drugs 2009;18:1715-26.

Preskorn S, Ereshefsky L, Chiu YY, et al. Effect of food on
the pharmacokinetics of lurasidone: results of two random-
ized, open-label, crossover studies. Hum Psychopharmacol
2013;28:495-505.

Tarazi Fl, Stahl SM. lloperidone, asenapine and lurasidone:
a primer on their current status. Expert Opin Pharmacother
2012;13:1911-22.

Sacchetti E, Galluzzo A, Valsecchi P. Oral ziprasidone in the
treatment of patients with bipolar disorders: a critical review.
Expert Rev Clin Pharmacol 2011;4:163-79.

Citrome L. Using oral ziprasidone effectively: the food effect
and dose-response. Adv Ther 2009;26:739-48.

Gandelman K, Alderman JA, Glue P, et al. The impact of
calories and fat content of meals on oral ziprasidone ab-
sorption: a randomized, open-label, crossover trial. J Clin
Psychiatry 2009;70:58-62.

Miceli JJ, Glue P, Alderman J, et al. The effect of food on
the absorption of oral ziprasidone. Psychopharmacol Bull
2007;40:58-68.

Citrome L. Lurasidone in schizophrenia: new information about
dosage and place in therapy. Adv Ther 2012;29:815-25.

Kane JM. Lurasidone: a clinical overview. J Clin Psychiatry
2011;72(Suppl 1):24-28.

Samalin L, Garnier M, Llorca PM. Clinical potential of lurasi-
done in the management of schizophrenia. Ther Clin Risk
Manag 2011;7:239-250.

Harvey PD, Murasaki M, Cucchiaro J, et al. A three arm dose
finding study of lurasidone: efficacy and tolerability data.
Schizophr Res 2010;117:374-75.

Ogasa M, Kimura T, Nakamura M, et al. Lurasidone in the
treatment of schizophrenia: a 6-week, placebo-controlled
study. Psychopharmacology 2013;225:519-30.

Overall JE, Gorham DR. The Brief Psychiatric Rating Scale.
Psychol Rep 1962;10:790-812.

Kay SR, Fiszbein A, Opler LA. The positive and negative
syndrome scale (PANSS) for schizophrenia. Schizophr Bull
1987;13:261-76.

Guy W. Clinical Global Impression. In: ECDEU Assessment
Manual for Psychopharmacology, revised. DHEW Publica-
tion No ADM 76-338. Rockville, MD: National Institute for
Mental Health 1976, pp. 212-22.

Nakamura M, Ogasa M, Guarino J, et al. Lurasidone in the
treatment of acute schizophrenia: a double-blind, placebo-
controlled trial. J Clin Psychiatry 2009;70:829-36.
Montgomery SA, Asberg M. A new depression scale designed
to be sensitive to change. Br J Psychiatry 1979;134:382-9.
Meltzer HY, Cucchiaro J, Silva R, et al. Lurasidone in the
treatment of schizophrenia: a randomized, double-blind,
placebo- and olanzapine-controlled study. Am J Psychiatry
2011;168:957-67.

63

64

65

66

67

68

69

70

7

72

73

74

75

76

77

78

79

80

ORAL LURASIDONE FOR PEOPLE WITH SCHIZOPHRENIA

Nasrallah HA, Silva R, Phillips D, et al. Lurasidone for the
treatment of acutely psychotic patients with schizophrenia:
a 6-week, randomized, placebo-controlled study. J Psychi-
atr Res 2013;47:670-7.

Kemp AS, Schooler NR, Kalali AH, et al. What is causing the
reduced drug-placebo difference in recent schizophrenia
clinical trials and what can be done about it? Schizophr Bull
2010;36:504-9.

Khin NA, Chen YF, Yang Y, et al. Exploratory analyses of ef-
ficacy data from schizophrenia trials in support of new drug
applications submitted to the US Food and Drug Adminis-
tration. J Clin Psychiatry 2012;73:856-64.

Agid O, Siu CO, Potkin SG, et al. Meta-regression analysis
of placebo response in antipsychotic trials, 1970-2010. Am
J Psychiatry 2013;170:1335-44.

Rutherford BR, Pott E, Tandler JM, et al. Placebo response
in antipsychotic clinical trials: a meta-analysis. JAMA Psy-
chiatry 2014;71:1409-21.

Loebel A, Cucchiaro J, Sarma K, et al. Efficacy and safety
of lurasidone 80 mg/day and 160 mg/day in the treatment of
schizophrenia: a randomized, double-blind, placebo- and
active-controlled trial. Schizophr Res 2013;145:101-9.
Axelrod BN, Goldman RS, Alphs LD. Validation of the 16-
item Negative Symptom Assessment. J Psychiatr Res
1993;27:253-8.

Harvey PD, Siu CO, Hsu J, et al. Effect of lurasidone on neu-
rocognitive performance in patients with schizophrenia: a
short-term placebo-and active-controlled study followed by
a 6-month double-blind extension. Eur Neuropsychophar-
macol 2013;33:1373-82.

Pietrzak RH, Olver J, Norman T, et al. A comparison of the Cog-
State Schizophrenia Battery and the Measurement and Treat-
ment Research to Improve Cognition in Schizophrenia (MAT-
RICS) Battery in assessing cognitive impairment in chronic
schizophrenia. J Clin Exp Neuropsychol 2009;31:848-59.
Mausbach BT, Harvey PD, Goldman SR, et al. Development
of a brief scale of everyday functioning in persons with seri-
ous mental illness. Schizophr Bull 2007;33:1364-72.

Potkin SG, Ogasa M, Cucchiaro J, et al. Double-blind com-
parison of the safety and efficacy of lurasidone and zipra-
sidone in clinically stable outpatients with schizophrenia or
schizoaffective disorder. Schizophr Res 2011;132:101-7.
Harvey PD, Ogasa M, Cucchiaro J, et al. Performance and
interview-based assessments of cognitive change in a ran-
domized, double-blind comparison of lurasidone vs. zipra-
sidone. Schizophr Res 2011;127:188-94.

Addington D, Addington J, Schissel B. A depression rating
scale for schizophrenics. Schizophr Res 1990;3:247-51.
Nuechterlein KH, Green MF, Kern RS, et al. The MATRICS
Consensus Cognitive Battery, part 1: test selection, reliabil-
ity, and validity. Am J Psychiatry 2008;165:203-13.

Keefe RS, Poe M, Walker TM, et al. The Schizophrenia Cog-
nition Rating Scale: an interview-based assessment and its
relationship to cognition, real-world functioning, and func-
tional capacity. Am J Psychiatry 2006;163:426-32.

McEvoy JP, Citrome L, Hernandez D, et al. Effectiveness of
lurasidone in patients with schizophrenia or schizoaffective
disorder switched from other antipsychotics: a randomized,
6-week, open-label study. J Clin Psychiatry 2013;74:170-9.
Awad G, Hassan M, Loebel A, et al. Health-related quality
of life among patients treated with lurasidone: results from a
switch trial in patients with schizophrenia. BMC Psychiatry
2014;14:53, doi: 10.1186/1471-244X-14-53.

Voruganti LN, Awad AG. Personal evaluation of transitions in
treatment (PETIT): a scale to measure subjective aspects of
antipsychotic drug therapy in schizophrenia. Schizophr Res
2002;56:37-46.

- 51



81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

E. SACCHETTI, A. VITA

Ware J Jr, Kosinski M, Keller SD. A 12-ltem Short-Form
Health Survey: construction of scales and preliminary tests
of reliability and validity. Med Care 1996;34:220-33.
Citrome L, Cucchiaro J, Sarma K, et al. Long-term safety
and tolerability of lurasidone in schizophrenia: a 12-month,
double-blind, active-controlled study. Int Clin Psychophar-
macol 2012;27:165-76.

Loebel A, Cucchiaro J, Xu J, et al. Effectiveness of lurasidone
vs. quetiapine XR for relapse prevention in schizophrenia: a
12-month, double-blind, noninferiority study. Schizophr Res
2013;147:95-102.

Sacchetti E, Palma dos Reis R, Andersson H et al. Mainte-
nance efficacy of lurasidone compared to higher-doses of
quetiapine XR in schizophrenia: results from a post hoc anal-
ysis. Eur Neuropsychopharmacol 2014;24(Suppl 2):S556-7.
Small JG, Hirsch SR, Arvanitis LA, et al. Quetiapine in pa-
tients with schizophrenia. A high- and low-dose double-
blind comparison with placebo. Seroquel Study Group.
Arch Gen Psychiatry 1997;54:549-57.

Stahl SM, Cucchiaro J, Simonelli D, et al. Effectiveness of lurasi-
done for patients with schizophrenia following 6 weeks of acute
treatment with lurasidone, olanzapine, or placebo: a 6-month,
open-label, extension study. J Clin Psychiatry 2013;74:507-15.
Citrome L, Weiden PJ, McEvoy JP, et al. Effectiveness of
lurasidone in schizophrenia or schizoaffective patients
switched from other antipsychotics: a 6-month, open-label,
extension study. CNS Spectr 2014;19:330-9.

Loebel A, Cucchiaro J, Silva R, et al. Efficacy of lurasidone
across five symptom dimensions of schizophrenia: pooled
analysis of short-term, placebo-controlled studies. Eur Psy-
chiatry 2015;30:26-31.

Marder SR, Davis JM, Chouinard G. The effects of risperi-
done on the five dimensions of schizophrenia derived by
factor analysis: combined results of the North American tri-
als. J Clin Psychiatry 1997;58:538-46.

Nasrallah HA, Cucchiaro JB, Mao Y, et al. Lurasidone for the
treatment of depressive symptoms in schizophrenia: analy-
sis of 4 pooled, 6-week, placebo-controlled studies. CNS
Spectr 2015;20:140-7.

Llorca PM, Palma dos Reis R, Andersson H, et al. Efficacy
and safety of lurasidone by race—ethnicity: analysis based
on pooled data from short-term controlled studies. Eur Neu-
ropsychopharmacol 2014;24(Suppl 2):S557.

Tandon R, Belmaker RH, Gattaz WF, et al. World Psychiat-
ric Association Pharmacopsychiatry Section statement on
comparative effectiveness of antipsychotics in the treatment
of schizophrenia. Schizophr Res 2008;100:20-38.

Glenny AM, Altman DG, Song F, et al.; International Stroke
Trial Collaborative Group. Indirect comparisons of compet-
ing interventions. Health Technol Assess 2005;9:1-134, iii-iv.
Simpson GM, Angus JW. A rating scale for extrapyramidal
side effects. Acta Psychiatr Scand Suppl 1970;212:11-9.
Barnes TR. A rating scale for drug-induced akathisia. Br J
Psychiatry 1989;154:672-6.

Guy W. ECDEU assessment manual for psychopharmacology,
revised. DHHS Publication No. ADM 91-338. Rockville, MD: US
Department of Health and Human Services 1976, pp. 534-37.
Loebel AD, Siu CO, Cucchiaro JB, et al. Daytime sleepiness
associated with lurasidone and quetiapine XR: results from
a randomized double-blind, placebo-controlled trial in pa-
tients with schizophrenia. CNS Spectr 2014;19:197-205.
Johns MA. A new method for measuring daytime sleepi-
ness: the Epworth Sleepiness Scale. Sleep 1991;14:540-5.
Lindenmayer JP, Brown E, Baker RW, et al. An excitement
subscale of the Positive and Negative Syndrome Scale.
Schizophrenia Res 2004;68:331-7.

190 Rajagopalan K, Hassan M, O’Day K, et al. Cost-effective-

52 -

101

102

103

104

105

106

107

108

109

110

m

112

113

114

115

116

17

ness of lurasidone vs aripiprazole among patients with
schizophrenia who have previously failed on an atypical an-
tipsychotic: an indirect comparison of outcomes from clini-
cal trial data. J Med Econ 2013;16:951-61.

Rajagopalan K, O’Day K, Meyer K, et al. Annual cost of re-
lapses and relapse-related hospitalizations in adults with
schizophrenia: results from a 12-month, double-blind,
comparative study of lurasidone vs quetiapine extended-
release. J Med Econ 2013;16:987-96.

Ascher-Svanum H, Zhu B, Faries DE, et al. The cost of
relapse and the predictors of relapse in the treatment of
schizophrenia. BMC Psychiatry 2010;10:2.

Jadad AR, Moore RA, Carroll D, et al. Assessing the quality
of reports of randomized clinical trials: is blinding neces-
sary? Control Clin Trials 1996;17:1-12.

Luoni A, Macchi F, Papp M, et al. Lurasidone exerts anti-
depressant properties in the chronic mild stress model
through the regulation of synaptic and neuroplastic mecha-
nisms in the rat prefrontal cortex. Int J Neuropsychopharma-
col 2014;18. doi: 10.1093/ijnp/pyu061.

Cates LN, Roberts AJ, Huitron-Resendiz S, et al. Effects of lur-
asidone in behavioral models of depression. Role of the 5-HT,
receptor subtype. Neuropharmacology 2013;70:211-7.

Loebel A, Cucchiaro J, Silva R, et al. Lurasidone monotherapy
in the treatment of bipolar | depression: a randomized, double-
blind, placebo-controlled study. Am J Psychiatry 2014;171:160-8.
Loebel A, Cucchiaro J, Silva R, et al. Lurasidone as adjunc-
tive therapy with lithium or valproate for the treatment of bi-
polar | depression: a randomized, double-blind, placebo-
controlled study. Am J Psychiatry 2014;171:169-77.

Witek TJ Jr, Canestrari DA, Miller RD, et al. Characteriza-
tion of daytime sleepiness and psychomotor performance
following H1 receptor antagonists. Ann Allergy Asthma Im-
munol 1995;74:419-26.

109 Horiguchi M, Huang M, Meltzer HY. The role of 5-hy-
droxytryptamine 7 receptors in the phencyclidine-induced
novel object recognition deficit in rats. J Pharmacol Exp
Ther 2011;338:605-14.

Heres S, Davis J, Maino K, et al. Why olanzapine beats ris-
peridone, risperidone beats quetiapine, and quetiaopine
beats olanzapine: an exploratory analysis of head-to-head
comparison studies of second-generation antipsychotics.
Am J Psychiatry 2006;163:185-94.

Als-Nielsen B, Chen W, Gluud C, et al. Association of fund-
ing and conclusions in randomized drug trials: a reflection of
treatment effect or adverse events? JAMA 2003;290:921-8.
Bekelman JE, Li Y, Gross CP. Scope and impact of financial
conflicts of interest in biomedical research: a systematic re-
view. JAMA 2003;289:454-65.

Djulbegovic B, Lacevic M, Cantor A, et al. The uncer-
tainty principle and industry-sponsored research. Lancet
2000;356:635-8.

Lexchin J, Bero LA, Djulbegovic B, et al. Pharmaceutical in-
dustry sponsorship and research outcome and quality: sys-
tematic review. BMJ 2003;326:1167-70.

Montgomery JH, Byerly M, Carmody T, et al. An analysis
of the effect of funding source in randomized clinical trials
of second generation antipsychotics for the treatment of
schizophrenia. Control Clin Trials 2004;25:598-612.

Perlis RH, Perlis CS, Wu Y, et al. Industry sponsorship and
financial conflict of interest in the reporting of clinical trials in
psychiatry. Am J Psychiatry 2005;162:1957-60.

Sacchetti E, Vita A. Poor adherence to antipsychotic
medication in people with schizophrenia: diffusion, conse-
quences and contributing factors. In: Sacchetti E, Vita A,
Siracusano A, et al., editors. Adherence to antipsychotics in
schizophrenia. Milan: Springer 2014, pp. 1-84.



