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Cognitive Effects of MIN-101 in Patients
With Schizophrenia and Negative Symptoms:
Results From a Randomized Controlled Trial

Richard S. E. Keefe, PhD??*; Philip D. Harvey, PhDS; Anzalee Khan, PhD"9; Jay B. Saoud, PhD®f;
Corinne Staner, MD¢; Michael Davidson, MD"9; and Remy Luthringer, PhDf

ABSTRACT

Objective: Current dopamine-blocking antipsychotic drugs have
little impact on the cognitive deficits associated with schizophrenia.
We evaluated whether MIN-101, a molecule that combines sigma-2
antagonism and 5-HT,, antagonism, might improve cognitive
deficits in individuals with moderate to severe negative symptoms in
schizophrenia.

Methods: Individuals (N=244) aged 18 to 60 years with stable symptoms
of DSM-5-defined schizophrenia and moderate to severe negative
symptoms were randomized to placebo (n=83), MIN-101 32 mg (n=78),
or MIN-101 64 mg (n=83) in a 12-week, phase 2b, prospective, double-
blind, placebo-controlled, parallel-group trial between May 2015 and
December 2015. In a post hoc analysis, mean z and T score changes from
baseline at 12 weeks of treatment in the cognitive composite score and
individual tests on the Brief Assessment of Cognition in Schizophrenia
(BACS) Battery were compared between MIN-101 and placebo.

Results: A total of 79 patients (95.2%) from the placebo group, 76
(97.4%) from the MIN-101 32 mg group, and 79 (95.2%) from the
MIN-101 64 mg group completed the BACS at baseline. The BACS
token motor (P=.04), verbal fluency (P=.01), and composite z scores
(P=.05) showed significant improvements in the MIN-101 32 mg group
compared to the placebo group. At week 4, the clinical improvements
from baseline in the Positive and Negative Syndrome Scale (PANSS)
negative factor showed a significant correlation with improvements
from baseline on the BACS composite in the 64 mg group (r=-0.292,
P=.020). At week 12, improvement in the PANSS negative factor showed
significant correlations with improvements in the BACS composite
(r=-0.408, P=.002), Trail Making Test (r=-0.394, P=.003), and verbal
memory (r=-0.322, P=.017) for the 64 mg group.

Conclusions: Results suggest a possible benefit of MIN-101 on cognitive
performance in individuals with schizophrenia with stable positive
symptoms and concurrent clinically significant negative symptoms.
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The majority of individuals with schizophrenia
demonstrate cognitive impairment, which is
severe across multiple domains, including learning and
memory, attention/vigilance, executive functioning,
verbal fluency, and speed of processing.> Cognitive
impairment is usually evident at the time of a first
psychotic episode®* and persists throughout the
longitudinal course of illness. The magnitude of cognitive
impairment is on average 2 standard deviations below the
healthy control mean,>® and the severity of impairment
is more predictive of functional outcomes than are
positive and negative symptoms.? Cognitive impairment
in this population has been shown to be consistently
associated with various aspects of functioning, including
reduced employment, limited social functioning, and
poor quality of life. Such impairment is the chief
predictor of long-term disability.”?

The severity of cognitive impairment and its role as
one of the primary drivers of functional disability in
schizophrenia define it as one of society’s largest unmet
medical needs. Yet, no medications are approved to treat
cognitive impairment in schizophrenia. Any treatment
that can improve cognition in these participants
would have a substantial impact on the treatment of
schizophrenia.

MIN-101 is a novel cyclic amido derivative with
specific affinities for sigma-2, 5-hydroxytryptamine-2A
(5-HT,,), and a;-adrenergic receptors. MIN-101 exhibits
low affinity for other receptors including dopaminergic,
muscarinic, cholinergic, and histaminergic receptors. In
vivo functional studies have established that MIN-101
is an antagonist at both 5-HT,, and sigma-2 receptors.’
By contrast, MIN-101 increased dopamine (DA)
turnover and the production of DA metabolites such
as dihydroxyphenyl acetic acid and homovanillic acid,
as well as slightly elevated prolactin, only at high dose
levels, suggesting it has a weak antagonistic effect at the
DA D, receptor (data on file, Minerva Neurosciences,
2015).°

This study examines the effects of MIN-101 versus
placebo on cognitive function as measured by the Brief
Assessment of Cognition in Schizophrenia (BACS). As
this compound lacks the detrimental anticholinergic
and antihistaminergic effects associated with other
medications that might worsen cognitive performance
in people with severe mental illness, it would be expected
that the potential beneficial effects on cognition induced
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B Cognitive dysfunction is a core feature of schizophrenia
and is stable throughout the course of the illness. There
are no FDA-approved medications for the treatment of
cognitive impairment in schizophrenia.

B For patients with negative symptoms, a compound with
affinities for sigma-2 and 5-HT;, receptors and no direct
dopamine affinities is a viable consideration to treat
cognitive deficits.

by 5-HT,, antagonism and sigma antagonism would not be
disrupted by other aspects of the compound’s mechanism
of action. Further, given that some medications that have
failed in schizophrenia (eg, guanfacine)'” have been reported
to enhance cognition in individuals with schizotypal
personality disorder who have never received D, blocking
antipsychotic medications,!! it has been suggested that
concurrent D, blockade may be partially responsible for the
high rates of failure of previous attempts at pharmacologic
cognitive enhancement in schizophrenia.'> Hence, a drug
like MIN-101 given as monotherapy might have significant
advantages for cognitive functioning.

METHODS

Study Design and Setting

The BACS was utilized as a secondary outcome measure
in a 12-week, phase 2b, prospective, randomized, double-
blind, placebo-controlled, parallel-group trial that compared
the effect of MIN-101 versus placebo in 244 subjects selected
for the presence of negative symptoms of schizophrenia (EU
Clinical Trials Register identifier: 2014-004878-42). Between
May 2015 and December 2015, participants were randomized
in equal groups to receive daily doses of MIN-101 32 mg,
MIN-101 64 mg, or placebo, administered as monotherapy,
at 32 sites in Russia and 5 European countries. All 3 cohorts
were balanced with respect to demographic and baseline
disease characteristics. The study achieved its primary
endpoint, demonstrating a statistically significant benefit
of MIN-101 over placebo in improving negative symptoms,
as measured by the Positive and Negative Syndrome Scale
(PANSS).!? The effect was observed for both the 32-mg
and 64-mg doses of MIN-101 (P<.022 and P<.003,
respectively).” All participants provided written informed
consent, and the study was approved by the relevant ethics
committees and regulatory authorities at each site and was
conducted per Good Clinical Practice guidelines.

Participants

All participants were 18-60 years of age and had been
diagnosed with schizophrenia based on the DSM-5 criteria
as established with the Mini-International Neuropsychiatric
Interview.'* Participants were included if they met all of
the following criteria: (1) stability of positive and negative
symptoms of schizophrenia over the last 3 months
according to treating psychiatrists; (2) manifestation of

negative symptoms of schizophrenia over thelast 3 months
according to treating psychiatrists; (3) a PANSS score >20
on the negative symptoms subscale; (4) scores of <4 on each
of the following PANSS items: excitement, hyperactivity,
hostility, suspiciousness, uncooperativeness, and poor
impulse control (a score of <4 on these items was selected
in order to maintain study power and reduce the dropout
rate, which is generally around 40% in schizophrenia
trials; although suspiciousness and hostility were included,
active social avoidance was not included as it can also be a
manifestation of negative symptoms and hence a target of
treatment); and (5) extensive metabolism for P450 CYP2D6,
as determined by genotyping test before the first drug dose
was administered. The exclusion criteria were (1) comorbid
serious physical disorder, (2) active suicidal ideation, (3)
history of attempted suicide, (4) history of significant drug
or alcohol abuse, and (5) pregnancy.

All psychotropic drugs were discontinued 5 days before
baseline. For the duration of the study, subjects could take
anticholinergic agents for new extrapyramidal symptoms,
continue drugs for concomitant medical conditions if they
started taking them before the enrollment in the study,
and receive rescue medication for insomnia and agitation.
Administration of antipsychotics was not allowed during the
study.

Outcome Measures

Cognitive performance was assessed with the BAC
which was administered to all subjects at baseline, week 4,
and week 12. The BACS is a tool for measuring cognitive
function in participants with schizophrenia that consists of
6 domains: verbal memory (list learning), working memory
(digit sequencing task), motor speed (token motor task),
verbal fluency (category instances, letter fluency), attention
and processing speed (symbol coding), and executive
function (Tower of London test).!"”> Using the extensive
normative data collected on the BACS,'® the primary
outcome measures were standardized into age- and gender-
adjusted z scores. To calculate cognitive subscale scores,
all raw scores were first converted to z scores. The PANSS
was also administered at each visit. We also converted the z
scores to T scores as per standard conventional guidelines.!”
A T score of 50 on each scale indicates average functioning
for the normal population of the same age range and gender,
and every 10 points represents 1 standard deviation (SD).
Like z scores, T scores are also a conversion of individual
scores into a standard form.

S,15’16

Statistical Analysis

The analysis was performed based on an intent-to-treat
(ITT) population. To ensure group comparability, baseline
clinical characteristics were tested by ¢ tests or Pearson X
tests as appropriate. Two models were tested. For Model
1: least squares mean, standard error, and P value from a
mixed-model repeated measures (MMRM) with treatment
(placebo, MIN-101 32 mg, MIN-101 64 mg), visit, pooled
study center, and treatment-by-visit interaction terms as fixed
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Table 1. Demographic and Clinical Characteristics at Baseline

MIN-101
Placebo 32mg 64 mg MIN-101 Total Overall

Characteristic (n=83) (n=78) (n=83) (n=161) (N=244)
Age, mean (SD), y 40.0(102) 39.8(102)  40.6(10.6) 402(104)  40.2(10.3)
Sex, n (%)

Male 48 (57.8) 41 (52.6) 48 (57.8 89 (55.3) 137 (56.1)

Female 35(42.2) 37 (47.4) 35(42.2 72 (44.7) 107 (43.9)
Race, n (%)

Caucasian 83(100.0) 78 (100.0) 83(100.0) 161 (100.0) 244 (100.0)

Other 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
PANSS score, mean (SD)

Positive 14.2 (3.0) 14.6 (3.3) 13.9(3.3) 14.2 (3.3) 14.4(3.2)

Negative 26.5(3.8) 27.0(3.7) 26.8(3.8) 26.9(3.6) 26.9 (3.6)

Total 80.2(10.7) 81.2(9.8) 79.7 (11.1) 80.5(10.6) 80.3(10.5)
CGI-S score, mean (SD) 4.1(0.7) 4.2 (0.6) 4.1(0.7) 4.1 (0.5) 4.1 (0.6)

Abbreviations: CGI-S =Clinical Global Impression—Severity, PANSS = Positive and Negative

Syndrome Scale, SD = standard deviation.

effects, subject nested in treatment as a random effect with
baseline value as covariate, was performed. For Model 2: least
squares mean, standard error, and P value from an MMRM
with treatment (placebo, MIN-101 Total), visit, pooled study
center, and treatment-by-visit interaction terms as fixed
effects, subject nested in treatment as a random effect with
baseline value as covariate, was performed. An unstructured
covariance matrix was used for both models. The Hochberg
procedure was applied to maintain the type I error rate due
to multiple comparisons of the results at or below 0.050%.
Pearson correlation coefficients were calculated to study the
correlation between the BACS change from baseline and the
PANSS negative factor score change from baseline.

RESULTS

Demographic and Clinical Characteristics

Participants were allocated into the 3 groups (placebo
group, n=383; MIN-101 32 mg group, n=78; MIN-101 64
mg group, n=2383) at the start of the study. The clinical and
demographic characteristics of the sample are shown in
Table 1. At baseline, the 3 groups did not differ significantly
in age, sex, PANSS positive score, PANSS negative score,
PANSS total score, or Clinical Global Impression-Severity'®
score (P>.05).

Cognitive Function

Of the enrolled participants, 79 (95.2%) from the placebo
group, 76 (97.4%) from the MIN-101 32 mg group, and 79
(95.2%) from the MIN-101 64 mg group completed the
BACS at baseline. The groups did not demonstrate baseline
differences in the BACS composite score or individual test
scores. In the analysis of the changes in the BACS z scores
and T scores from baseline to the study endpoint (week 12),
the token motor test (z score distribution, P=.04 and T score
distribution, P=.03; 95% CI for z score, 0.02 to 0.75; Table
2), verbal fluency (z score distribution, P=.01 and T score
distribution, P=.01; 95% CI for z score, 0.13 to 0.76; Table
2), and BACS composite z scores (z score distribution P=.05;
95% CI, —0.00 to 0.71; Table 2) showed statistically significant

improvement in the MIN-101 32 mg group compared to the
placebo group. The T score for the BACS composite did not
show statistically significant improvements (P=.06). There
were no significant intergroup differences in the changes in
the other BACS domains.

Correlations With Negative Symptoms

Our analyses of the relationship between treatment-
related changes in cognition and negative symptoms are
presented in Table 3, which illustrates the correlations
between change from baseline in the BACS measures and
change from baseline in negative symptoms (PANSS negative
factor score).

At week 4, the clinical improvements from baseline in
the PANSS negative factor were significantly correlated
with improvements from baseline on the BACS cognitive
composite in the 64 mg group (Pearson r=-0.292, P=.020).
The only other significant change observed at week 4 was in
the placebo group, where the change from baseline in PANSS
negative factor was significantly correlated with change from
baseline in the Tower of London task (measuring executive
functioning; Pearson r=0.272, P=.028).

At week 12, improvement in the PANSS negative factor
again was significantly correlated with improvements in the
BACS cognitive composite (Pearson r=-0.408, P=.002),
as well as the Trail Making task (measuring attention and
processing speed, Pearson r=-0.394, P=.003) and verbal
memory (Pearson r=-0.322, P=.017), for the 64 mg group.

No significant correlations were observed for the 32 mg
group at week 4 or week 12.

DISCUSSION

The results of this study suggest a possible benefit of
MIN-101 on cognitive performance in individuals with
stable schizophrenia symptoms and the concurrent presence
of moderate to severe negative symptoms. The novel
pharmacologic profile of MIN-101 suggests that it acts as
an antagonist at both 5-HT),, and sigma-2 receptors, which
might explain the effect. Composite z scores on the BACS were
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Table 2. Change in Brief Assessment of Cognition in Schizophrenia (BACS) Subscales and Composite Score?

Change From
Baseline Week 4 Week 12 Baseline at

b
Placebo 32mg 64 mg Placebo 32mg 64 mg Placebo 32mg 64 mg Week 127 PValue
(n=79) (n=76) (n=79) (n=75) (n=68) (n=68) (n=54) (n=51) (n=54) 32mg 64mg

Tower of London

Raw score 10.7(5.7) 10.8(6.2) 11.4(7.8) 11.3(5.8) 12.3(7.5) 12.2 (6.1) 121(6.2) 13.6(6.7) 12.7(6.2)

zscore -23(2.0) -15@7) -1.8(28) -2.0(2.00 -16(2.5 -1.6(2.0) -1.7(21) -112.3) -14(2.0) .57 .57

T score 27.0(19.2) 35.0(18.3) 32.0(20.1) 30.0(18.2) 34.0(17.5) 34.0(18.2) 33.0(16.9) 39.0(20.1) 36.0(20.) 39 .60
Token motor

Raw score 53.1(18.4) 529(18.1) 51.4(18.8) 55.4(19.5) 54.8(17.8) 54.7(19.9) 56.6(19.2) 58.6(18.5) 59.8(19.2)

zscore -1.6(1.5) -16(5 -17(1.5) -1401.6) -1.504) -14(1.7) -1.2(1.,5) -11(1.4) -10(1.7) .04 .08

T score 34.0(15.2) 34.0(15.3) 33.0(15.5) 36.0(16.1) 35.0(15.2) 36.0(17.6) 38.0(15.6) 39.0(14.5) 40.0(17.6) .03 .05
Symbol coding

Raw score 30.3(14.9) 29.5(16.9) 29.6(17.0) 32.8(15.4) 31.3(15.7) 30.6(17.3) 31.9(16.9) 31.6(159) 31.0(17.0)

zscore -27(1.4) -28(1.6) -27(14 -24(14) -26014) -26(0.4) -25(1.6) -26(14) -27(1.4) 77 .08

T score 23.0(14.5) 22.0(16.5) 23.0(14.2) 26.0(14.3) 24.0(14.2) 24.0(14.6) 25.0(16.3) 24.0(14.3) 23.0(14.7) .63 .08

Verbal fluency

Semanticrawscore 13.3(49) 13.6(6.1) 13.7(6.1) 13.8(51) 144(6.4) 145(6.3) 12.7(56) 149(76) 151(6.7)

Letter raw score 20.0(10.5) 19.7(10.3) 19.8(10.6) 20.6(9.0) 21.9(13.3) 21.8(11.4) 19.5(8.3) 22.9(10.0) 24.3(13.3)

Domain zscore -1.8(1.3) -1.7(1.3) -17(1.3) -16(.1) -1.5(1.5 -1.504) -1.8(1.1) -1.3(14) -1.2(1.6) .01 .06

Domain T score 32.0(14.1) 33.0(14.3) 33.0(14.0) 34.0(12.1) 35.0(15.9) 35.0(15.0) 32.0(11.3) 37.0(15.0) 38.0(16.5) .01 .06
Verbal memory

Raw score 34.8(12.1) 339(11.7) 34.2(12.0) 34.4(11.1) 34.2(11.7) 34.2(12.3) 33.7(13.0) 36.0(12.4) 36.0(12.9)

zscore -16(14) -17(015 -16013) -16014) -1.7(14) -15(1.3) -1.6(1.6) -14(4) -1.3(1.4) .09 29

Tscore 34.0(14.3) 33.0(15.3) 34.0(14.2) 34.0(14.6) 33.0(14.9) 35.0(14.8) 34.0(16.2) 36.0(14.6) 37.0(14.2) 15 32
Digit sequencing

Raw score 13.7(54) 13.2(5.8) 13.3(6.2) 14.0(5.8) 14.1(5.9) 13.9(5.9) 139(59) 17.3(16.0) 14.5(6.1)

zscore -2.3(1.5) =-23(1.7) -23(1.7) =226 -21(1.6) =-2.2(1.7) -2.2(1.7) -13(4.00 -21(1.7) .06 .82

Tscore 27.0(15.1) 270(17.2) 27.0(17.3) 28.0(16.2) 29.0(16.9) 28.0(17.3) 28.0(17.2) 37.0(22.3) 29.0(17.2) .07 .88
BACS composite

zscore -3.2(1.8) -33(2.0) -32(9 -31(.7) -31(.00 -3.0(1.9 -3.0(1.9 -28(2.2) -29(2.0) .05 72

T score 176 (18.2) 16.9(20.3) 18.3(18.7) 19.0(17.3) 19.0(20.2) 20.0(19.1) 19.9(18.6) 22.4(22.3) 21.3(19.6) .06 .70

2Values expressed as mean (SD) unless otherwise noted.
bChange from baseline P value is from a mixed-model repeated measures analysis computed for the z scores.

Table 3. Correlation Between Brief Assessment of Cognition in Schizophrenia and Positive and Negative
Syndrome Scale (PANSS) Negative Factor® Score

Digit Symbol  Tower of Trail Verbal Verbal Cognitive
Sequencing  Coding London Making Fluency  Memory  Composite

Change From Baseline in PANSS Negative Factor at Week 4

32mg Pearson correlation -0.111 0.041 0.066 0.024 0.058 0.069 0.066
Sig. (2-tailed) 399 755 615 856 661 599 615
n 60 60 60 60 60 60 60

64 mg Pearson correlation —-0.202 0.040 -0.104 —-0.180 -0.176 -0.219 -0.292
Sig. (2-tailed) 112 758 418 157 168 .084 .020*
n 63 63 63 63 63 63 63

Placebo Pearson correlation -0.181 -0.173 0.272* -0.189 0.007 -0.064 -0.051
Sig. (2-tailed) 150 .168 .028 128 954 612 .685
n 65 65 65 66 66 66 66

All groups  Pearson correlation -0.167* -0.046 0.046 -0.132 -0.060 -0.071 -0.112
Sig. (2-tailed) .022 527 527 .070 410 329 .081
N 188 188 188 189 189 189 189

Change From Baseline in PANSS Negative Factor at Week 12

32mg Pearson correlation -0.229 -0.019 -0.116 -0.117 -0.236 0.076 —-0.243
Sig. (2-tailed) 109 897 422 417 099 601 .089
n 50 50 50 50 50 50 50

64 mg Pearson correlation -0.231 0.004  -0.120 —0.394%%* —-0.245 -0.322%* —-0.408*
Sig. (2-tailed) .090 977 384 .003 072 017 .002
n 55 55 55 55 55 55 55

Placebo Pearson correlation -0.211 -0.171 -0.052 -0.212 —0.005 —0.200 -0.217
Sig. (2-tailed) 121 212 710 120 970 144 115
n 55 55 54 55 55 55 55

All groups  Pearson correlation -0.154* -0046  -0.112 -0.281**  -0.160*  -0.177* -0.272%*
Sig. (2-tailed) .046 554 149 .000 .038 .021 .001
N 168 168 167 168 168 168 159

aNegative factor pentagonal model (White et al').

*P<.05.

**P<.001.

Abbreviation: sig = significance.
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significantly improved compared to placebo on the 32°mg
dose. This improvement does not appear be pseudospecific,
as improvements in negative symptoms did not covary
with these changes. Two tests of processing speed showed
significant improvement, with trend-level improvements
in verbal memory and verbal working memory for both z
score change and T score change. Treatment with the 64-mg
dose did not separate from placebo on the composite score
or any subscales and in general was associated with lower
levels of improvement across all of the individual BACS
domains other than symbol coding, a measure of processing
speed and executive functioning. Interestingly, in this group,
changes in cognitive test performance were correlated with
improvements in negative symptoms, although the overall
cognitive changes were not significant.

The effect size for improvement on the composite score
was 0.5 SD for the 32-mg dose and 0.2 SD for placebo. Thus,
the effect size for improvement with the 32-mg dose was
about 0.3 SD over placebo. This amount of improvement is
about halfway between what Cohen considered a “small” and
“medium” effect size. While no single magnitude of effect
can be considered “clinically meaningful,”*® Cohen described
a 0.5 SD effect size as “visible to the naked eye” Given the
distributional properties of change in this study, about
40% of participants demonstrate an improvement of 0.5 or
greater, suggesting that a substantial minority of participants
experienced benefit that was clinically meaningful.

To understand which aspects of cognition may have
driven the overall improvement in participants receiving
the 32 mg dose, we investigated the impact of treatment on
individual test scores. Two additional cognitive domains
manifested an improvement in performance, the token
motor test and a test of verbal fluency. Both tests require the
ability to perform speeded processing. The improvements
on these specific tests (along with a trend level improvement
on symbol coding in the 64-mg dose group) suggest that
MIN-101 may improve the ability to process information,
complete simple tasks, and express knowledge. These skills
are essential for important functional activities such as
employment. Processing speed has been suggested to be one
of the most important domains for functional outcomes in
participants with schizophrenia.?!

Positive psychotic symptoms may fluctuate during the
illness, but negative symptoms and cognitive dysfunction
are relatively constant. Conventional antipsychotics treat
the positive symptoms of schizophrenia but have little
effect on primary negative symptoms and cognition. Our
results showed that improvement in the PANSS negative
factor was significantly correlated with improvements in
the BACS cognitive composite, and the main study® showed
no change in positive symptoms as assessed by the PANSS;
however, it should be noted that the baseline PANSS positive
symptom score was low, with a mean score of 14.3 (SD=3.3)
for the combined groups. Therefore, little improvement
in positive symptoms was expected, as patients can be
classified as stable with moderately high negative symptoms
(mean=26.9, SD=3.7).” Additionally, the mean total score

MIN-101 and Cognition in Schizophrenia Patients

for all participants of 80.4 (SD =10.5) was primarily driven
by the high negative symptoms scores (mean=26.9, SD=3.7)
and general psychopathology (mean=39.3, SD =6.9) rather
than acute psychosis; hence, deterioration of the participants
in the placebo arm was not observed after 12 weeks.

The study has several limitations. No information is
available yet as to why a lower dose of MIN-101 would be
associated with reduced changes in cognitive performance.
When compared to the dose-related effects of MIN-101 on
negative symptoms, the cognitive performance results are
divergent and will require additional research. Also, this is
a post hoc analysis of a phase 2 trial. It is not clear if the
same results would be found in participants with a different
symptom profile or in participants receiving this medication
as add-on therapy.

CONCLUSIONS

This study is important for several reasons. First,
there is a desperate need for the development of novel
schizophrenia treatments with innovative mechanisms of
action that target clinically significant negative symptoms
and cognitive impairment. All currently available drugs for
monotherapy of schizophrenia bind to the dopamine D,
receptor, and an agent that is meant to block both 5-HT,,
and sigma-2 receptors represents a potentially important
new strategy. Second, very few studies have demonstrated
meaningful correlated improvements in negative symptoms
and cognitive deficits resulting from pharmacotherapy.
Finally, since there are no available treatments for cognitive
impairment or negative symptoms in schizophrenia, the
current results that MIN-101 provides benefit for both
of these aspects of schizophrenia suggest the potential to
alleviate 2 significant unmet needs.
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