ABSTRACT: Objective: The objective of this post-hoc
analysis was to evaluate the effect of lurasidone and
quetiapine extended-release (XR) on insight and judgment
and assess the longitudinal relationships between
improvement in insight and cognitive performance,
functional capacity, quality of well-being, and depressive
symptoms in patients with schizophrenia. Design:
(linically unstable patients with schizophrenia (N=488)
were randomized to once-daily, fixed-dose treatment

with lurasidone 80mg, lurasidone 160mg, quetiapine XR
600mg, or placebo, followed by a long-term, double-blind,
flexible-dose continuation study involving these agents.
Results: Significantly greater improvement in insight and
judgment (assessed by the Positive and Negative Syndrome
Scale G12 item) for the lurasidone and quetiapine XR
groups, compared to the placebo group, was observed

at Week 6. Over a subsequent six-month continuation
period, the flexible dose lurasidone group showed
significantly greater improvement in insight from acute
phase baseline compared to the flexible-dose quetiapine
XR group (QXR-QXR) (p=0.032). Improvement in insight
was significantly correlated with improvement in cognition
(p=0.014), functional capacity (p=0.006, UPSA-B), quality
of well-being (p=0.033, QWB), and depressive symptoms
(p=0.05, Montgomery—Asherg Depression Rating Scale
[MADRS] score) across treatment groups and study
periods. Conclusion: In this post-hoc analysis, flexibly dosed
lurasidone 40 to 160mg/d was found to be associated with
significantly greater improvement in insight compared

to flexibly dosed quetiapine XR 200 to 800mg/d over
long-term treatment in patients with schizophrenia.
Across treatment groups, improvement in insight and
judgment was significantly associated with improvement
in cognition, functional capacity, quality of well-being, and
depressive symptoms over time.
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Poor insight, including impairments in
awareness of illness, commonly occurs in
patients with schizophrenia and represents
a major risk factor for poor treatment
outcomes." Reduced insight has been
found to be associated with poor treatment
adherence;*"" more severe symptoms of
illness; and various deficits in cognition, social
cognition, and functional performance.*6#
Improving insight is therefore a key therapeutic
goal for patients with schizophrenia.™

Poor insight in schizophrenia has been
linked to reduced awareness of the presence
and significance of psychotic symptoms, ™
impaired self-assessment of cognitive and
functional performance,” deficits in appraising
and responding to effort-based tasks," and
reduced subjective quality of well-being.>12"7-2
Arecent study suggested that the inability to
make an accurate self-assessment of cognition
and everyday functioning skills was the most

influential predictor of real-world functioning
compared to clinical symptoms, cognitive
performance, or functional capacity.” Insight
impairment can bias assessment of capability
in either direction, leading to the possibility of
over- or under-estimation of abilities and likely
outcomes. In addition, poor insight constitutes
a significant barrier to accepting and adhering
to treatment.*67-11221 Post-hoc analysis of data
from the large-scale Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE)study in
schizophrenia showed that patients with marked
psychotic symptoms and insight deficits (as
assessed by the Positive and Negative Syndrome
Scale [PANSS] item G12), yet who reported being
“pleased” or “delighted” with their everyday
lives, were more likely to discontinue treatment
and have a poorer attitude toward treatment.®
Although lack of insight regarding illness
is considered a core feature of schizophrenia,
there is a paucity of information, particularly
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488 Randomized Subjects

ITT | Lurasidone 80 mg/d Lurasidone 160 mg/d Quetiapine XR 600 mg/d Placebo
(N=482 Subjects) N=125 N=121 N=116 N=120
beeek /P\;::: 89 Subjects Completed 93 Subjects Completed 97 Subjects Completed 74 Subjects Completed
6-Month | LUR-to-LUR QXR-to-QXR PBO-to-LUR
Extension Phasg | 151 Enrolled 85 Enrolled 56 Enrolled
(N=292) | 78 Completed 33 Completed 29 Completed

FIGURE 1. Disposition of subjects (*6-month extension phase in a 12-month, double-blind continuation study)

treatment-related data, on the longitudinal
relationships between improved insight and
neurocognitive performance, functional
capacity, quality of well-being, and depressive
symptoms over time.

The objective of this post-hoc analysis was to
evaluate the short-term and long-term effects
of lurasidone and quetiapine extended release
(XR) on clinically rated insight and judgment
in a six-month, double-blind, continuation
period that followed an acute six-week trial. We
also evaluated the extent to which treatment-
related changes in insight were associated with
improvements in cognition, functional capacity,
quality of well-being, and depressive symptoms
in patients followed for up to six months in the
continuation study.

METHODS

We conducted a post-hoc analysis based on
data from a previously reported randomized,
double-blind, six-week, placebo- and active-
controlled acute study,? followed by a one-year,
double-blind continuation study.” Study
conduct was consistent with the Declaration of
Helsinki and in accordance with Good Clinical
Practices as required by the International
Conference on Harmonization guidelines. All
patients provided written informed consent
prior to study enrollment.
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Subjects and study treatment. This
multiregional study, conducted in the United
States and five other countries, enrolled patients
with a primary diagnosis of schizophrenia who
had recently been hospitalized for an acute
exacerbation of psychotic symptoms. Patients
who met entry criteria were randomized to
receive six weeks of double-blind treatment
with once-daily doses of lurasidone (80mg/d
or 160mg/d), quetiapine XR (600mg/d), or
placebo. Upon completion of the initial six-
week study, patients were eligible to receive
continued treatment with either flexible-dose
lurasidone 40 to 160mg/d (the lurasidone-to-
lurasidone cohort) (LUR-LUR) or flexible dose
quetiapine XR 200-800mg/d (the quetiapine
XR-to-quetiapine XR cohort) (QXR-QXR) in the
one-year, double-blind continuation study.
Subjects who had been treated with placebo
in the initial six-week study were switched in
blinded fashion to flexible-dose lurasidone 40 to
160mg/d treatment (the placebo-to-lurasidone
cohort) (PBO-LUR). All study medications were
taken once daily, in the evening, with food.

Statistical methods. This post-hoc analysis
was based on the intent-to-treat sample, which
consisted of all patients who received at least
one dose of study medication, and had at least
one posthaseline PANSS assessment during
the 6 weeks in the core study followed by the

6 months in the extension study. The effect of
treatment on change in outcome measure from
baseline (week 0 in acute phase) was evaluated
using Mixed Model for Repeated Measures
(MMRM) (33), with fixed effects terms for
treatment, baseline score, visit, treatment-by-
visit, and study site. Longitudinal relationships
between improvement in insight and changes
in outcome measures from acute baseline (week
0) to week 6 (end of acute phase) and week 32
(month 6 of extension phase) were assessed
based on the regression coefficient (slope)

of change score in insight in a mixed-effects
longitudinal data analysis (LDA) model.(33)

The sign of change in PANSS-item G12 (where
higher score indicates greater symptom severity)
was reversed so that positive values of change
scores represented improvement from baseline,
when examining its longitudinal association
with improvement of both cognition, UPSA-B
and QWB-SA scores (where higher scores
indicate better functioning and quality of well-
being). For purposes of categorical analysis, an
item score of > 4 (moderate severity) was set as
the threshold for impaired insight.

RESULTS

Figure 1 depicts the disposition of subjects
who were randomized and completed both
treatment periods. Among the 482 subjects



with a primary diagnosis of schizophrenia who
had recently been hospitalized for an acute
exacerbation of psychotic symptoms, impaired
insight was found in 287 (59.5%) subjects
(PANSS-item G12 item score of at least 4 at
acute study baseline). Most patients were male
(68.3%) and Caucasian (57.1%), with mean age
37.2 years. Similar clinical characteristics were
observed for patients randomized to lurasidone
or quetiapine XR at baseline of the randomized,
double-blind, acute phase (N=482, overall
baseline PANSS score 97.4, G12 item score 3.7,
cognitive composite z-score 2.86) and for the
cohort who continued throughout the six-
month, double-blind extension phase (N=292,
baseline PANSS score 97.6, G12 item score 3.8,
cognitive composite z-score -2.97). Symptom
severity at acute study baseline was similar for
the LUR-LUR group (PANSS 97.7, G12 item score
3.78) and the QXR-QXR group (baseline PANSS
score 97.9, G12 item score 3.89). In addition,
symptom severity at Week 6 (end of acute
phase) was comparable for the LUR-LUR group
(PANSS 66.7, G12 item score 2.85) and the QXR-
QXR group (PANSS 67.8, G12 item score 2.96).
Cross-sectional analysis of acute phase

baseline data. In acute phase baseline
analyses of 482 patients, more severe insight
and judgment impairment (higher PANSS

(12 item score) was associated with lower
cognitive performance (p<0.001, regression
slope=-0.54, standard error [SE]=0.16, t=
-3.42, df=420), lower functional capacity (as
assessed by the University of California, San
Diego Performance-Based Skills Assessment-
brief [UPSA-B] score) (regression slope=

-2.85, SE=0.93, p=0.0023, t=-3.06, df=433)
and greater uncooperativeness (as assessed

by PANSS G8 item) (regression slope=0.29,
SE=0.05, p<0.001, t=6.17, df=435). Higher
scores on item G12 were significantly associated
with higher probability of failure for completing
cognitive testing and/or obtaining valid scores
at acute baseline visit (odds ratio [OR]=1.34,
p=0.002, chi-square [(*]=9.385).

Longitudinal analysis of outcomes.

Improvement in “insight and judgment”

from acute phase baseline to Week 6 was
significantly greater for the lurasidone groups
(effect size=0.61for 160mg/d vs. placebo,
p<0.001, t=-4.02, df=434; effect size=0.58
for 80mg/d vs. placebo, p<0.001, t=-3.71,
df=434) and the quetiapine XR 600mg/d

group (effect size=0.67 vs. placebo, p<0.001,
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FIGURE 2. Change from acute study baseline in Positive and Negative Syndrome Scale (PANSS)-item G12 “lack of judgment
and insight”—mixed model repeated measures analysis (MMRM, intent-to-treat population); treatment comparisons with
placebo (PBO) at Week 6: *** p< 0.001 for lurasidone 80mg/d (LUR80), lurasidone 160mg/d (LUR160), and quetiapine
extended release (XR) 600mg/d (QXR); treatment comparisons between flexible-dose lurasidone 40-160mg/d (the
lurasidone-to-lurasidone cohort) (LUR-LUR) or flexible dose quetiapine XR 200-800 mg/d (the quetiapine XR-to-quetiapine
XR cohort) (QXR-QXR) at Month 6 of extension study (Week 32): *p<0.05
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FIGURE 3. Longitudinal relationship between changes in insight and functional capacity from acute study baseline (mixed
effects LDA model): ***P<0.001 (regression slope at Week 6), **p<0.01 (regression slope at Week 32). Positive and
Negative Syndrome Scale (PANSS)-item G12 -- positive change scores represent improvement from baseline.

t=-4.44, df=434), compared to the placebo
group (Figure 2, top). Treatment-related
improvement in “insight and judgment”

from baseline to Week 6 was significantly
associated with improvement in depressive
symptoms (regression slope=1.41, SF=0.28,
p<0.001, t=5.00), neurocognitive performance
(regression slope=0.42, S£=0.12, p<0.001,
t=3.49), functional capacity (regression
slope=3.31, $£=0.67, p<0.001, t=4.96)
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(Figure 3, top), and the rater-administered
quality of well-being (regression slope=0.024,
SE=0.008, p=0.004, t=2.93) in the acute study
(Figure 4, top).

At Month 6 of the double-blind, continuation
study (Week 32), the flexible dose lurasidone
40 to 160mg/d group (LUR-LUR) showed
significantly greater improvement on PANSS-
item G12 “insight and judgment” from acute
phase baseline, compared to the flexible-dose

quetiapine XR 200 to 800mg/d group (QXR-
QXR) (effect size=0.36, p=0.032, t=2.16,
df=226) (Figure 2, bottom). At Week 32 (Month
6 of the continuation study), improvement in
PANSS total score (effect size=0.55, p=0.001,
t=3.32, df=226), PANSS positive subscale
score (effect size=0.43, p=0.010, t=2.60,
df=226), and PANSS negative subscale score
(effect size=0.41, p=0.014, t=2.47, df=226)
was significantly greater in the lurasidone

40 to 160mg/d group (LUR-LUR) compared

to the quetiapine XR 200 to 800mg/d

group (QXR-QXR). Improvement in “insight

and judgment” from acute phase baseline
significantly mediated reduction in PANSS total
score (p<0.001), PANSS positive (p<0.001)
and negative (p<0.001) subscale scores with
lurasidone 40 to 160mg/d (LUR-LUR) and
quetiapine XR 200 to 800mg/d (QXR-QXR)
treatment.

Treatment-related improvement in “insight
and judgment” (PANSS-item G12 score)
from acute phase baseline to Week 32 was
significantly associated with improvement in
depressive symptoms (regression slope= 0.40,
SE=0.20, p=0.05, t=1.95), neurocognitive
performance (regression slope=0.29, SE=0.12,
p=0.014, t=2.47), functional capacity
(regression slope=2.05, SE=0.73, p=0.006,
t=2.79, Figure 3, bottom), and the rater-
administered quality of well-being (regression
slope=0.02, $£=0.008, p=0.033, t=2.15,
Figure 4, bottom) across treatment groups and
study periods.

These relationships between change in
insight and change in functional capacity and
depressive symptoms were not statistically
significant when both PANSS-G12 item score
and psychopathology (as assessed by PANSS
total and subscale measures) were included in
the same mixed linear model. The difference in
change in “insight and judgment” for the LUR-
LUR and QXR-QXR groups was not independent
of overall change in psychopathology (as
assessed by PANSS total and subscales).

DISCUSSION

In this post-hoc analysis involving patients
with schizophrenia, lurasidone and quetiapine
XR treatment groups demonstrated significant
improvement in insight and judgment
compared to placebo at the six-week study
endpoint (assessed using the PANSS G12
item). Lack of insight and judgment was



significantly associated with inability to validly
complete neurocognitive testing at acute study
baseline. Furthermore, significant associations
were found across all treatment groups

for improvement in insight with cognitive
performance (assessed by the CogState
composite score), functional capacity (assessed
by UPSA-B), depressive symptoms (assessed by
MADRS), and quality of well-being (assessed by
rater-administered Quality of Well-Being Scale
Self-Administered [QWB-SA] scale) over the
double-blind, six-week acute study period.

Long-term improvement in insight and
judgment, as well as schizophrenia symptom
severity, was significantly greater for lurasidone
40 to 160mg/d compared to quetiapine XR
200 to 800mg/d assessed over a double-blind,
six-month continuation treatment period that
followed the six-week, acute treatment study.
In the current analysis, significant longitudinal
associations between long-term improvement
in insight and functional outcomes, as
well as reduction in depressive symptoms,
were found across treatment groups. These
results are consistent with analyses showing
significant association between change in
insight, medication attitudes, symptoms, and
functioning in previous studies,***** including
our reports that lurasidone 40 to 160mg/d
improved cognition from baseline more than
quetiapine XR 200 to 800mg/d in the six-month
continuation study, independently of treatment
related improvement in symptoms.3** These
results raise the possibility that lurasidone
might enhance everyday functioning (vs.
placebo) through a set of related outcomes,
including symptom reduction, increased
cognitive performance, increased ability to
perform tests of functional capacity, and
increased awareness of current level of
functioning, mediated in part by improvements
ininsight and judgment.

Insight impairment (as assessed by
PANSS-item G12 or other multidimensional
measures) is a core feature of schizophrenia
and other psychotic disorders, and hence
an integral part of clinical status. Several
published factor analyses have shown that
insight regarding illness is not an independent
psychopathological factor** and is closely
related to disorganized symptoms.*~* The
PANSS-item G12 “insight and judgment”is a
component of PANSS and contributed to the
overall PANSS score. Consistent with previous
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FIGURE 4. Longitudinal relationship between changes in insight and quality of well-being from acute study baseline
(mixed effects LDA model): **P<0.01 (regression slope at Week 6), *p<0.05 (regression slope at Week 32). Positive and
Negative Syndrome Scale (PANSS)-item G12 -- positive change scores represent improvement from baseline.

studies,>™>* the improvement in “insight
and judgment” observed with lurasidone
and quetiapine XR treatment over the acute
and continuation studies in this analysis was
not independent of the general change in
psychopathology (as assessed by changes
in PANSS total score and PANSS positive and
negative subscale scores).

The causality and directionality of changes
in insight and overall improvement in clinical
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status, however, are not clear. It seems evident
that patients lacking insight and awareness of
iliness might not see the need for treatment,
might not attribute symptoms properly to their
iliness, and might have difficulty assessing the
effects of symptoms on subjective measures

of quality of life (QoL) and functioning.'>4

A post-hoc analysis of the large-scale CATIE
trial found that lack of insight and judgment

at pre-treatment baseline moderated the




relationships among subjective QoL, symptom
severity, everyday functioning, and treatment
dropout in schizophrenia.® These CATIE

study findings supported the presence of a
subgroup of patients with marked psychiatric
symptoms, poor insight, low self-reported
depressive symptoms, and impairment in
cognitive functioning. Patients in this subgroup
were also less cooperative and more likely to
discontinue treatment.® In our analysis of acute
phase baseline data, we identified a similar
trend showing that patients with an acute
exacerbation of schizophrenia and impairment
ininsight tended to be uncooperative, have
greater impairment in cognition, and perform
poorly on objective measures of cognition

and functional capacity. This post-hoc

analysis represents the first longitudinal

study to demonstrate that treatment-related
improvement in insight is significantly
associated with better performance on
objective measures of cognition, functional
outcomes, and health-related quality of life and
reduction in depressive symptoms in patients
with schizophrenia.

A recent meta-analysis™ confirmed that
insight “is a potential therapeutic target and
that it is amenable to improvement.” The meta-
analysis also made the striking observation
that there were almost no randomized trials
of psychosis, except one two-year study,”
that reported separately the effects of
antipsychotics on change in insight. Given
that reduced insight has been found to be
associated with poor treatment adherence and
poor outcomes,*'>7-2 there is an important
need to assess and report insight as a separate,
targeted outcome in controlled treatment
studies.

Limitations. The use of the single
PANSS-item G12 for measuring insight and
judgment is a limitation of this study. This
one-item measure of insight and judgment has,
however, demonstrated a robust psychometric
relationship with the more global Insight
and Treatment Attitudes Questionnaire
(ITAQ) measure as assessed in the CATIE trial
(Spearman rank correlation r=0.49, p<0.001,
N=1232).8 Sanz et al also reported that
PANSS insight and judgment item (G12) had
concurrent validity with three other common
measures of illness insight in schizophrenia,
including ITAQ (r=0.904),% Schedule for the
Assessment of Insight ([SAI], r=0.884; SAI-
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expanded version [E], r=0.895)," and Berrios
and Markova's scale.” The validity of PANSS-
item G12 for for the assessment of insight

and judgment in patients with schizophrenia
was supported in this study by the item’s
significant cross-sectional (at baseline) and
longitudinal (both six weeks and six months)
associations with objective assessments of
cognitive performance, function and quality
of well-being outcomes, that were observed in
the current analysis.® The statistically significant
separation from placebo on improvement in
PANSS-item G12 score in the treatment groups
(lurasidone 80mg/d, lurasidone 160mg/d, and
quetiapine XR 600mg/d) in the acute phase, as
well as significant separation between LUR-LUR
and QXR-QXR at Week 32 in the extension
phase, demonstrated the ability of this single
PANSS-item G12 to detect score change
associated with treatment effect. This analysis
presented here confirms the results of previous
studies that the single PANSS-item G12 (which
has been shown to have robust psychometric
relationships with global measures of illness
insight in patients with schizophrenia) can
detect clinically meaningful score changes
associated with treatment effect.

It should also be noted that the evaluations
of long-term effects of lurasidone and
quetiapine XR on change from acute phase
baseline (Week 0) in“insight and judgment”
and functional outcomes were based on
subjects who had completed the six-week
acute phase and participated in the six-
month, double-blind continuation study. Our
findings showed that the demographic and
clinical characteristics for randomized subjects
were similar between treatment groups and
comparable to the completers of the acute
phase, suggesting minimal impact of possible
selection bias due to dropout over the acute or
continuation study phases.

In summary, in this post-hoc analysis of
a placebo-controlled schizophrenia trial
followed by a double-blind, continuation study,
patients treated with flexibly dosed lurasidone
40 to 160mg/d demonstrated significant
improvement in insight and judgment
compared to those treated with quetiapine-XR
200 to 800mg/d at Week 32 (six months) (end
of the double-blind, continuation study). In
addition, our findings suggest that treatment-
related improvement in insight and judgment
from acute baseline were associated with

better performance on objective measures of
cognition, functional outcomes, health-related
quality of life, and reduction in depressive
symptoms across the treatment groups over the
six-week acute phase and a six-month, double-
blind continuation treatment period. Further
research is warranted to examine the extent

to which impaired illness awareness among
patients with schizophrenia can be ameliorated
by treatment intervention and the effect of
improvement in insight on long-term patient
outcomes.
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