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Introduction:

Despite over 5 decades of availability of antipsychotics (APs), 30-60% of patients with schizophrenia show
no, and another 10-30% show inadequate benefit from APs [1], [2], resulting in increased risk for
hospitalization, morbidity, suicidality, and reduced life expectancy by up to 20 years [3], [4]. Failure of
current APs to benefit large numbers of patients probably reflects the similarities in their mechanism of
action (principally selective blockade of dopamine, serotonin, histamine, and a-adrenergic receptors).
Increasing evidence supports an important role of the glutamatergic neurotransmitter system, which is not
targeted by these drugs [5], [6], [7].

Evenamide, an orally available NCE, a voltage-gated sodium channels (VGSCs) blocker, has no biological
activity at >130 CNS targets, and normalizes glutamate release induced by aberrant sodium channel activity,
without affecting basal glutamate levels. Combination of ineffective doses of evenamide and 5HT2/D2
blockers APs, was associated with benefit in animal models of psychosis, suggesting synergies in
mechanisms that benefit poor responders to current APs, including clozapine.

Preliminary evidence of efficacy of evenamide in treating TRS patients has been demonstrated in a pilot,
phase I, open-label, rater-blinded, 6-week study with a 46-week extension [8] where increasing benefits
were noted across all efficacy measures (PANSS, CGI-S, CGI-C, Strauss-Carpenter LOF, MSQ) over time up to
1 year. The clinically important increase in responder rates were noted for the key efficacy measures, i.e.,
PANSS, CGI-S, and CGI-C.

Aim:

A prospective, potentially pivotal, randomized, double-blind, placebo-controlled, 1-year, international study
will be performed to demonstrate the efficacy and tolerability of two doses (15 and 30 mg bid) of
evenamide as add-on treatment in TRS patients not benefiting to their current AP.

Methods:

This study will enroll minimally 450 adult schizophrenia patients meeting the TRRIP criteria for TRS [9],
requiring a history of failure on 2 or more APs (2 different chemical classes; at least one second-generation
AP) for an adequate period including a 6-week prospective failure. Selection criteria include: meeting DSM-
V criteria for schizophrenia diagnosis, CGI-S score of 4 to 6; BPRS (18-item) total score >45, with a score of at
least 18 on positive symptoms of psychosis. Patients will be enrolled based on acceptability of their
screening data by an Independent Eligibility Committee. Patients who improve by more than 20% on the
BPRS or by 1 category on the CGI-S during the 6-week screening period will be excluded. Adherence to the
current AP will be confirmed by periodic measurement of plasma levels. Efficacy and safety will be
evaluated at regular intervals with week-12 as primary efficacy endpoint, and weeks 26 and 52 as long-term
efficacy endpoints.

Efficacy measures include: PANSS total score (primary), CGI-S (key secondary), CGI-C, QoL and PSP scales,
assessment of cognition and pharmacoeconomic outcomes. Safety measurements include: vital signs, ECG,
laboratory tests, physical/neurological/eye examinations, ASEX, ESRS-A, CDSS, and C-SSRS.



Results:

The results of the study will demonstrate if addition of evenamide to patients with TRS on APs is associated
with efficacy and tolerability.

Conclus

ions:

Results from this study will determine if glutamate modulation by evenamide may represent a new
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Introduction

Resistance to treatment with antipsychotics (AP) has been noted in ~¥30% of patients with schizophrenia.
Treatment-resistant schizophrenia (TRS), associated with increased morbidity, suicidality, and mortality [1],
may occur in up to 20% of first-episode patients, while another ~20% develop it within 5 years of starting AP
treatment. Findings from neurochemistry, neuro-metabolism, and functional imaging in TRS patients indicate
abnormalities in glutamatergic neurotransmission [2], rather than excess dopamine synthesis [3,4], indicating
the need to attenuate glutamate release. Evenamide, a selective inhibitor of voltage-gated sodium channels,
devoid of activity at >130 CNS targets, normalizes glutamate release without affecting basal glutamate levels,
and demonstrates benefits in animal models of psychosis as monotherapy and add on to APs, reversing
deficits produced by amphetamine, scopolamine, phencyclidine, or ketamine. Combination of ineffective
doses of evenamide and other APs, including clozapine, is associated with similar benefits, suggesting
synergies in mechanisms that may benefit poor responders to current APs.

Aim

Study 014 is a 6-week, randomized, open label, rater-blinded, multinational study (India, Italy and Sri Lanka)
to evaluate the safety, tolerability and preliminary evidence of efficacy of evenamide (7.5, 15 and 30 mg bid,
po) in patients with TRS [5] not responding to a stable therapeutic dose of an AP.

Methods

Efficacy was assessed on PANSS and CGI-S/C, while tolerability was assessed based on all safety measures.
Patients, on a stable dose of their monotherapy APs (any except clozapine), were randomized to doses of
7.5, 15 mg and 30 mg bid; the ISMB has regularly reviewed safety data during the course of the enrolment.
Patients completing Study 014 could continue in a 1-year extension study. Patients were moderately to
severely ill (CGI-S of 4 to 6), with a PANSS total score of 70-90 and prominent positive symptoms (score >4
on at least 2 core symptoms of psychosis), along with functional deficits (GAF <50) at baseline. Efficacy
ratings, performed by a blinded and certified psychiatrist were conducted at 1 to 2-week intervals. Change
from baseline within each dose group using a paired t-test, as well as exploratory between-group
comparisons analyses mixed-model repeated measures (MMRM) approach, with a gate-keeping strategy to
adjust for multiple comparison, will be presented for the PANSS and CGI-S. Descriptive statistics will be
provided for the proportion of responders (score of 1, 2 or 3) on the CGI-C at endpoint.

Results

A total of 161 patients were randomly assigned to treatment in Study 014 (=50/group). Patient disposition
demonstrates a low rate of dropouts (5.0%), in particular for adverse events (0.6%), indicating good
tolerability of evenamide at all doses; 94% of the completers at week 6 entered the 46-week extension
study. Final, dose-wise results for all safety and efficacy (PANSS; CGI-S/C) measures will be presented.

Discussion

This is the first international trial of a drug acting on the glutamate system as an add-on to a single typical
or atypical AP in patients with TRS. Positive results from this study have expedited the design of an
international, Phase 3, double-blind, placebo-controlled study of evenamide as add-on to APs in patients
with TRS.
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Introduction

Treatment resistance schizophrenia (TRS) develops in ~ 30% of patients in about 5 years from starting
treatment with 5-HT2/D2 APs, resulting in increased morbidity, suicidality, and mortality. Findings from
neurochemistry, neurometabolism, functional imaging in TRS patients indicate abnormalities in
glutamatergic neurotransmission [1] rather than excess of dopamine synthesis [2; 3], suggesting the need to
add a drug that attenuates glutamate release. Evenamide, a selective inhibitor of voltage-gated Na+
channels, is devoid of biological activity at >130 CNS targets, normalizes glutamate release without affecting
basal levels, and demonstrated benefits in animal models of psychosis as monotherapy and as an add on to
APs (including clozapine), reversing deficits produced by amphetamine, scopolamine, phencyclidine, or
ketamine.

Aim

Studies 014/015 were designed to evaluate the safety and preliminary efficacy of evenamide given orally at
3 fixed doses (7.5, 15 and 30 mg bid) in patients with TRS not responding to a therapeutic dose of an AP
(except clozapine). Assessment of efficacy was based on changes of PANSS and CGI-S/C, while tolerability
was assessed based on all safety measures.

Methods

Study 014 is a 6-week, randomized, open label, rater-blinded, international study with completers
continuing assigned doses for an additional 46 weeks in an ongoing extension study (Study 015). Patients
were initially randomized to 7.5 or 15 mg bid; the Independent Safety Monitoring Board (ISMB) allowed
randomization to 30 mg bid after reviewing safety data from the first 50 patients. At baseline, patients were
moderately to severely ill (CGI-S of 4 to 6), with a PANSS total score of 70-90 and predominant positive
symptoms (score of 4 or more on at least 2 core symptoms of psychosis and a PANSS positive total score 2
20), along with functional deficits (GAF <50). Efficacy ratings were performed by a trained psychiatrist
blinded to the evenamide dose. Data from all 3 doses were combined into a single group and analyzed using
paired t-test to assess changes from baseline to endpoint (Week 30) and provide descriptive statistic for the
responder analyses for other efficacy measures.

Results

The high roll-over rate (94.4%) into study 015, and the low incidence of treatment-emergent adverse events
indicate the good tolerability of evenamide. Furthermore, preliminary 6-months efficacy data confirm the
increasing and sustained improvement in all efficacy scales as seen in the cohort of the first 100 patients
randomized [4].



New, group-blinded, 30-week results for efficacy and safety (mITT N=156) will be available at the time of the
Congress and will be presented.

Discussion

This is the first international trial of evenamide used as an add-on to a single typical or atypical AP in
patients with TRS. Preliminary, encouraging results of this study have expedited the conduct of a
randomized, double-blind, placebo-controlled, 1-year, international study to assess efficacy and safety of
two doses (15 and 30 mg bid) of evenamide as add-on treatment in TRS patients not benefiting from their
current AP
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E Study Rationale

Currently available antipsychotics (AP) fail to benefit a large part of the schizophrenic
population, with 30-60% of patients showing no, and another 10-30% showing
inadequate response to AP medication

TRS is associated with increased risk for hospitalization, morbidity, suicidality, and
reduced life expectancy by up to 20 years

Clozapine, despite being the only drug approved for TRS, is not widely used due to
severe side-effects (i.e., agranulocytosis, neutropenia, extreme weight gain) blood-
monitoring requirements, and poor response (30% of TRS patients do not benefit
from clozapine)

@% Study design
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Randomized Double-blind Placebo-controlled 52 weeks

Baseline
Day O

Screening — 42 days >

ICF
2600 patients

12 weeks

2450 patients Pivotal Study Endpoint

randomized equally to:

« Evenamide 15 mg bid
« Evenamide 30 mg bid
* Placebo

Primary Efficacy Endpoint
PANSS Total: change from
baseline

Key Secondary Endpoint
CGI-S: Change from baseline

Key inclusion criteria

1. DSM-V diagnostic criteria for Schizophrenia, confirmed by MINI

2. Confirmation of TRS according to TRRIP working group criteria (Howes et al., 2017)

3. Currently receiving ‘Standard of Care’: 1 or 2 AP at a stable therapeutic dose for at least
6 weeks prior to screening. Max daily dose not exceeding 10 mg risperidone equivalent.

Confirmed by measuring plasma AP levels during screening

4. Mildly to severely ill on Clinical Global Impression - Severity of illness (CGI-S of 3 to 6)

5. BPRS total score >45, with score of at least 18 on P2, P3, P4, P5, P6, P7, G9 and at least
a score of “5” on at least one or "4" on at least two of the 4 core items (P2, P3, P6, G9)

6. Positive and Negative Syndrome Scale (PANSS) Total of 70 or more (at Baseline)

7. Eligibility confirmed by an Independent Eligibility Assessment Committee

F Countries which TRS study may include

Double-blind treatment of 52 weeks
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Findings from neurochemistry, neuro-metabolism, and functional imaging in TRS
patients indicate abnormalities in glutamatergic neurotransmission, which are
not targeted by current APs

Evenamide, a voltage-gated sodium channel blocker, which normalizes excessive
glutamate release without affecting basal levels, is associated with benefit in
animal models of schizophrenia

Preliminary evidence of efficacy in patients with TRS already on a single
antipsychotic has been demonstrated in a pilot, phase I, 6-week study with a 46-
week extension, where increasing benefits were noted across all efficacy measures
up to 1-year of treatment (Study 014/015)

Evaluate the efficacy and tolerability of two fixed doses
(15 and 30 mg bid) of evenamide as add-on treatment
in patients with TRS not benefiting from their current AP

@ am

Open-Label
Extension

| Long-Term Efficacy - 1 | | Long-Term Efficacy - 2 |

Second (long-term) Efficacy Endpoint
PANSS Total: change from
baseline

Third (1-year) Efficacy Endpoint
PANSS Total: change from
baseline

No re-randomization No re-randomization

mnﬁ Efficacy Evaluations

o PANSS total: mean change from baseline (primary)

o CGI-S: mean change from baseline (key secondary)

o CGI-C: (%) of patients improving/mean rating (other secondary)

o PANSS Positive: mean change from baseline (other secondary)

o Quality of Life (Q-LES-Q-SF) and Personal and Social
Performance (PSP) scale (other secondary)

o PANSS Negative and MSQ (tertiary)

o Cognitive and Pharmacoeconomics assessments (long term)

E] Safety Measures

Adverse events/ vital signs/ ECG/ laboratory evaluations
Physicall neurological/ eye examinations

Arizona Sexual Experiences Scale (ASEX)

Calgary Depression Scale for Schizophrenia (CDSS)

Columbia-Suicide Severity Rating Scale (C-SSRS)

Extrapyramidal symptom rating scale (ESRS-A)
Assessment of potential withdrawal effects

O O 0O O O O O

Results and Conclusions

Positive results from this study would change the current

Poland, Portugal, Spain, UK, South Africa

Region Countries
USA
North America
Canada
APAC India, Philippines, Sri Lanka
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management of patients with TRS, indicating that
modulation of excessive glutamatergic transmission by
evenamide should be advocated for TRS patients with
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a Background

TRS may occur in up to 20% of first-episode patients, while another ~20% develop it
within 5 years of starting antipsychotic (AP) treatment

Findings from neurochemistry, neuro-metabolism, and functional imaging in TRS
patients indicate abnormalities in glutamatergic neurotransmission

Evenamide, a selective inhibitor of voltage-gated sodium channels, which is devoid of
biological activity at >130 CNS targets, normalizes excessive glutamate release
without affecting its basal levels

Evenamide, as monotherapy and as add-on to APs, attenuates worsening induced
by amphetamine, scopolamine, phencyclidine, MK-801, or ketamine in animal
models of schizophrenia

clinical trial evaluating evenam

Present highly encouraging, final, efficacy and safety results from a Phase 2

ide as add-on therapy in patients with TRS

@ Aam

1. Design > 6-week, randomized, open-label, rater-blinded, multinational study

(Study 014) to evaluate the safety, tolerability and preliminary evidence of

efficacy of evenamide (7.5, 15 and 30 mg bid, po) in patients with TRS on a

stable dose of an AP (other than clozapine)

Key efficacy assessments = Positive and Negative Syndrome Scale (PANSS),

Clinical Global Impression Scale of Severity/Change (CGI-S/C), and Strauss-

Carpenter Level of Functioning Scale (LOF)

3. Key safety measures > Treatment-emergent adverse events (TEAEs), Vital
Signs, ECG, Laboratory Tests, ESRS-A

4. Efficacy and safety assessments conducted at 1 or 2-week intervals. Change from
baseline was analyzed for the PANSS, CGI-S, and LOF using a paired t-test

5. Extension treatment period of an additional 46 weeks (Study 015)
.

2.

N - Key inclusion criteria

1. TRS - “Significant clinical symptoms, despite adequate doses of two standard
antipsychotics (other than clozapine) from two different chemical classes, including at
least one atypical antipsychotic, for at least 6 weeks of treatment”

2. PANSS total score of 70-90

3. Core items 2 20 (P1, P2, P3, P4, P6, P7, G9)

4. Core symptoms of psychosis: score of 4 or more on at least 2 (P2, P3, P6, G9)
5. Moderately to severely ill (CGI-S of 4 to 6)

6. Global Level of Functioning (GAF) < 50

7. Monotherapy at a stable dose with any antipsychotic (other than clozapine)

Day 0

Randomization WEERE

Patient
Disposition

Additional 46-Week
EXTENSION

7.5mgbidN=50 | ! ‘Completed N = 153 (95%) ‘ ‘ Discontinued N = 8 ‘—b Withdrawal of consent: 7 . .
Randomized 15 mg bid N=60 | Adverse event: 1 Patients angoing
N =161 9 — = 1| Entered Extension N = 144 (94%F) H Did not enter extension N = 9 \ : (Study 015)
30 mg bid N=51 £ is the number of completers (N=153)
Dose group Baseline Day 15 Week 6 6 Months

N of patients 7.5 mg bid 48 48 48 41

at each visit 15 mg bid 59 57 56 48

lll Results 30 mg bid 49 48 48 42
Demographic and baseline characteristics (mITT N=156) Safety Summary (N=160) and most common TEAEs (> 1.5%)

Characteristic Statistic Total N=156 Patients with No. of patient (%)

Age (years) Mean (SD) 37.8 (9.77)

Sex — Male n (%) 109 (69.87) TEAE 41 (25.5)

Race — Asian n (%) 153 (98.08) Pyrexia 4 (2.5)

Duration of illness (years) Mean (SD) 6.8 (3.09) Dlidiness 3(L9)

BMI (kg/m2) Mean (SD) 25.1 (5.02) - - -

Most common background AP Blood creatine phosphokinase increased 3(1.9)
Risperidone n (%) 86 (55.1) Treatment-related TEAE 15 (9.3)
Olanzapine n (%) 41 (26.3) Adverse dropout 1 (0.6)
Avripiprazole n (%) 8(5.1) =
Trifluoperazine n (%) 8 (5.1) Serious Adverse Event (SAE) 0 (0.0)
Change from baseline on CGI-S and LOF Change from baseline on the PANSS Total by treatment arm Any Improvement” at Week 6 on the CGI-C by

(MITT N=156; OC)

* p-value <0.001; paired t test

o Key Findings and Conclusion

(MITT N=156; OC)

# no meaningful difference in PANSS Total in baseline value between dose groups

* p-value <0.001; paired t test

treatment arm (mITT N=156; OC)

Visit e 7.5 MQ
15 Mg
Dose Baseline | Week 6 s 30 Mg 79.9
Scale
group
Mean 73.5
Mean change 70.8
7.5 mg bid 4.6 -0.6*
CGI-S | 15 mg bid 4.5 -0.8*
30 mg bid 4.4 0.7
7.5 mg bid 18.0 +0.9*
LOF 15 mg bid 18.2 +1.3*
30 mg bid 17.6 +1.8*
Baseline Day 15 Week 6 6 Month 7.5 mg 15 mg 30 mg

"% of patients rated at least “minimally improved” (3)

The low rate of dropouts (5.0%) in Study 014, in particular for adverse events
(0.6%), and the high roll-over rate to Study 015 (94.0%), indicate good tolerability
of evenamide at all doses. No pattern of adverse events related to either the 7.5 mg

&bid' or 15 mg bid, or 30 mg bid dose of evenamide was observed. )

Statistically significant improvement in PANSS total score, CGI-S, and Strauss-
Carpenter LOF for all three doses of evenamide (*p<0.001; paired t-test; OC), with
15 and 30 mg bid showing the greatest benefit, considering the 6-Month timepoint for

I

A substantial proportion of patients (>70%) showed a response on the CGI-C after
the 6-Week treatment period, defined as a rating of at least “minimally improved”

This is the first international trial of a drug acting on the glutamate system as an
add-on to a single AP in patients with TRS. Positive results from this study have
expedited the design of an international, Phase 3, double-blind, placebo-controlled
study of evenamide as add-on to APs in patients with TRS

PANSS Total
\_ /
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Methods

~
TRS develops in ~30% of patients in about 5 years from starting treatment with

\antipsychotics (AP), resulting in increased morbidity, suicidality, and mortality J

{ 3
Findings from neurochemistry, neuro-metabolism, and functional imaging in TRS

\patients indicate abnormalities in glutamatergic neurotransmission J

Evenamide, a selective inhibitor of voltage-gated sodium channels, is devoid of
biological activity at >130 CNS targets, and normalizes excessive glutamate

-

\release without affecting basal levels ~

1. Study 014:is a Phase 2, 6-week, randomized, rater-blinded, multinational study
with completers continuing for an additional 46 weeks (Study 015)

2. Patients were randomized equally to 7.5,15 or 30 mg bid

3. Efficacy ratings (PANSS, CGI-C/S, and Strauss-Carpenter LOF scale) were
performed by a psychiatrist blinded to the evenamide dose

4. Data were analyzed as a single evenamide group, using paired t-test* to assess

/

changes from baseline to endpoint (Week 30)
Key inclusion criteria g]

-

S
Evenamide, as monotherapy and as add-on to antipsychotics, attenuates
worsening induced by amphetamine, scopolamine, phencyclidine, MK-801, or
ketamine in animal models of schizophrenia

/

Present long-term (6-month), interim efficacy and

1. TRS “significant clinical symptoms, despite adequate doses of two standard
antipsychotics (other than clozapine) from two different chemical classes, including at
least one atypical antipsychotic, for at least 6 weeks of treatment”

2. PANSS total score of 70-90
3. Core items 2 20 (P1, P2, P3, P4, P6, P7, G9)
4. Moderately to severely ill (CGI-S of 4 to 6)

safety results with evenamide as add-on therapy in
patients with TRS

@ am

5. Core symptoms of psychosis: score of 4 or more on at least 2 (P2, P3, P6, G9)

6. Monotherapy at a stable dose with any antipsychotic (other than clozapine)

Day O

Patient
Disposition

Randomization

WEEK 30

‘ Completed N = 153 (95%) ‘ ‘ Entered Extension N = 144 (94%) £ ‘

i
o ‘ Randomized N = 161 ‘
'

‘ ‘ ‘ Did not enter extension N =9 ‘

Total discontinued: 19
SMONT Withdrawal of consent: 13

| Completed N = 132 (82%) | Lost to follow-up:
| Adverse event: 3

£ denominator is the number of completers

nl Results

Mean change from baseline on key efficacy scales (mITT N=156; OC)

Visit
Scale Statistic Baseline Week 6 6-Month
(N=152) (N=131)
PANSS Total Mean/mean change (%) 79.5 -9.5(-11.89) * -12.8 (-16.12) *
CGI-S Mean/mean change 4.5 -0.7* -1.0*
LOF Mean/mean change 17.9 +1.3* +2.2*

* p-value <0.001; paired t test

Responder analysis (mITT N=156; OC; N=152 at Week 6, N=131 at 6 Months)

PANSS Total Score #

6-Month

Clinical Global Impression of Change (CGI-C)

N

1 77.0]

Week 6

Week 6 6-Month

# At least 20% improvement from baseline m “very much/much improved” (1-2) ® “minimally improved” (3)

870

Clinical Global Impression of Severity (CGI-S)

801

Week 6

6-Month

m> 2-category improvement ® 1-category improvement

o Key Findings and Conclusion

Add-on of evenamide to all APs was well tolerated, with low incidence of TEAESs. Low attrition rate with 95%

Demographic and baseline characteristics

and 82% of patients completing the 6-week and 6-month treatment periods, respectively

s 3
Statistically significant improvement at both timepoints in PANSS total score, CGI-S, and Strauss-

Carpenter LOF; *p<0.001; paired t-test; Observed Cases (OC)
\_

F

v
S

*Age (years) - Mean [SD] > 37.7 [9.7]

*Gender (% males) > 69.4%

*Duration of illness (years) - Mean [SD] - 6.8 [3.1]
*Background AP~ risperidone (56%), olanzapine (28%)

Increase over time from Week 6 (~26%) to 6 Months (~40%) in the proportion of patients no longer meeting
the four “operational severity criteria” combined, used to select patients for the study
\

v
( R
Increase overtime from Week 6 to 6 Months in the proportion of patients considered as having a clinically
meaningful improvement from baseline in PANSS Total (at least 20%), CGI-C (at least much improved), and
CGI-S (1 or 2-category of improvement)
\

p=
This trial is the first international trial of an NCE AP used as an add-on to a single AP in patients with TRS.
L If confirmed, results may change the management of future TRS patients

Preliminary, encouraging results of this study have
expedited the design of a potentially pivotal, phase 3,
international, randomized, double-blind, placebo-
controlled, study of two doses (15 and 30 mg bid) of
evenamide as add-on treatment in patients with TRS

?

CMO Ravi Anand, MD - Email ravi@anand.ch

Disclosure: R. Anand, MD is a consultant to Newron Pharmaceuticals SpA
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