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ABSTRACT

Objective: Patients with early-phase schizophrenia or bipolar | disorder (BD-I) are
at greater risk for antipsychotic-associated weight gain. This 12-week, randomized,
double-blind study conducted between June 2017 and December 2021 evaluated
weight effects of combination olanzapine and samidorphan (OLZ/SAM) versus
olanzapine in early-phase illness.

Methods: Young adults (16-39 years) with DSM-5 schizophrenia, schizophreniform
disorder, or BD-I, <4 years since symptom onset, body mass index < 30 kg/m?,

and < 24 weeks’ cumulative antipsychotic exposure were randomized to OLZ/SAM

(5-20/10 mg/d) or olanzapine (5-20 mg/d). Primary endpoint was percent change
from baseline body weight at week 12. Secondary endpoints, tested hierarchically,
were proportions of patients with > 10% or > 7% weight gain, waist circumference

change, and Clinical Global Impressions-Severity (CGI-S) change.

Results: Of 428 patients (OLZ/SAM, n=213; olanzapine, n=215), 408 had > 1
postbaseline weight assessment and were analyzed. Percent weight change

was significantly lower with OLZ/SAM versus olanzapine (4.91% vs 6.77%; least-
squares mean [LSM] [SE] difference, —1.87% [0.75]; P=.012). Although fewer
patients treated with OLZ/SAM had > 10% weight gain, the difference was not
statistically significant versus olanzapine (21.9% vs 30.4%, respectively; OR=0.64;
95% Cl=0.39 to 1.05); hierarchical testing precluded further statistical evaluation
of secondary endpoints. Proportions of patients with >7% weight gain (33.1%

vs 44.8%; OR=0.61, 95% Cl=0.39 to 0.94) and waist circumference change (2.99
vs 3.90 cm; LSM [SE] difference, —0.92 cm [0.58]; 95% Cl=-2.06 to 0.22) favored
OLZ/SAM. LSM (SE) CGI-S change with OLZ/SAM was —0.82 (0.06). OLZ/SAM

and olanzapine had similar safety profiles, including small, similar metabolic
parameter changes.

Conclusions: In patients with early-phase schizophrenia, schizophreniform
disorder, or BD-I, OLZ/SAM treatment resulted in less weight gain versus
olanzapine.
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arly intervention in the course of serious
mental illness is considered to be the
best opportunity to beneficially alter disease
trajectory and potentially improve long-term
outcomes in patients with schizophrenia
or bipolar I disorder (BD-I).!"> Clinical
practice guidelines recommend antipsychotic
monotherapy for patients with first-episode
schizophrenia.® Selection of antipsychotic
medications for individual patients is
based on efficacy and their safety and
tolerability profiles, which commonly include
extrapyramidal symptoms and/or metabolic
effects,® including the risk of significant
weight gain.”® Olanzapine is a highly effective
treatment with established antipsychotic
efficacy and a low incidence of extrapyramidal
symptoms.”~!> However, the antipsychotic
efficacy of olanzapine is accompanied by a
propensity to cause significant weight gain and
increased cardiometabolic risk compared with
other atypical antipsychotic drugs.®!%14-16
Olanzapine is approved for the treatment
of schizophrenia and BD-I in adolescents
and adults,'” but the Schizophrenia Patient
Outcomes Research Team (PORT) treatment
guidelines do not recommend olanzapine
first-line for patients experiencing their first
episode of schizophrenia.!® Olanzapine-
associated weight gain and metabolic risk are
substantial in patients with schizophrenia or
BD-I who are early in their illness.'” Patients
in this population who fail to respond to first-
line antipsychotics may well be treated with
olanzapine because of its known efficacy,?
even though switching to an antipsychotic
other than olanzapine may be an option
for some patients.?!"?* Although some
augmentation strategies have been shown to
reduce antipsychotic-related weight gain,?>
few have been studied for that purpose, and
none are approved by regulatory agencies for
this specific indication. Therefore, a version
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Clinical Points

B |n previously reported clinical trials, treatment with
olanzapine combined with samidorphan (OLZ/SAM)
mitigated olanzapine-associated weight gain in patients
with schizophrenia while providing antipsychotic efficacy
similar to that of olanzapine.

B Before this clinical study, the effects of combination
olanzapine and samidorphan (OLZ/SAM) on antipsychotic-
associated weight gain had not been assessed in patients
with early-phase iliness, who are at greater risk for
antipsychotic-associated weight gain.

B Treatment with OLZ/SAM resulted in significantly less
weight gain at week 12 than treatment with olanzapine,
while antipsychotic efficacy in patients early in the course
of schizophrenia, schizophreniform disorder, or bipolar
| disorder illness was similar between the OLZ/SAM and
olanzapine groups.

of olanzapine with a reduced risk for clinically significant
weight gain would be a valuable clinical option.

Olanzapine combined with samidorphan (OLZ/SAM) is
approved by the US Food and Drug Administration for the
treatment of adults with schizophrenia and for adults with
BD-1, in whom it may be used for the acute treatment of
manic or mixed episodes as a monotherapy or adjunctively
to lithium or valproate and as a maintenance monotherapy.?’
In healthy volunteers and in phase 2 and 3 clinical trials
in adult patients with schizophrenia, treatment with
OLZ/SAM mitigated olanzapine-associated weight gain$-*°
while providing antipsychotic efficacy?*~*! and an adverse
event?®-3! profile similar to those of olanzapine. The
objectives of the ENLIGHTEN-Early study were to evaluate
the effect of OLZ/SAM versus olanzapine on body weight
in young adults (ages 16-39 years) with schizophrenia,
schizophreniform disorder, or BD-I who are early in the
course of their illness, and thus at high risk for weight gain
and metabolic effects,'” and to assess OLZ/SAM safety and
tolerability in this population.

METHODS

The ENLIGHTEN-Early study (ClinicalTrials.gov
identifier NCT03187769) was conducted from June 8,
2017, to December 1, 2021, in accordance with Good
Clinical Practice principles (International Conference
on Harmonization, 1997) and ethical principles derived
from the Declaration of Helsinki. The protocol and all
amendments were approved by an institutional review board
or ethics committee at each study site. All patients provided
written informed consent before participating in any study-
specific procedures.

Study Design and Treatments

ENLIGHTEN-Early was a phase 3 multicenter,
randomized, double-blind study conducted at 62 sites,
including research organizations and academic, state, and

private medical centers and practices, in 11 countries
(United States, United Kingdom, Ireland, Germany, Poland,
Austria, Italy, Israel, Russia, South Korea, and Ukraine).
Eligible patients were randomly assigned 1:1 (via a central
interactive web response system using codes prepared by an
independent biostatistician) to receive either OLZ/SAM or
olanzapine for 12 weeks (Supplementary Figure 1), stratified
by diagnosis (schizophrenia/schizophreniform disorder
vs BD-I), region (US vs non-US region), and baseline
body mass index (BMI; <25 vs =25 kg/m?). Patients who
completed the study could enroll in an ongoing 48-month,
open-label safety study (ClinicalTrials.gov identifier
NCT03201757) or entered a 4-week safety follow-up period.

Treatment assignment was blinded to the sponsor,
clinical and study site staff, patients, and caregivers. For
patients assigned to OLZ/SAM, the dosage of samidorphan
was fixed at 10 mg/d. The olanzapine dose in the OLZ/SAM
and olanzapine arms was flexible; dosing schedules are
listed in Supplementary Table 1. OLZ/SAM and olanzapine
were provided as matched tablets for each dose strength.

Patients were tapered off any previous antipsychotic
medication or mood stabilizers within 14 days after
randomization; no concomitant antipsychotic medications
or mood stabilizers were allowed for the remainder of
the study. Varenicline, prescription or over-the-counter
weight reduction agents, systemic steroids, topiramate,
calcitonin, diabetes treatments, and hypoglycemic agents
were prohibited. Selective serotonin reuptake inhibitors
(SSRIs) were permitted for patients with schizophrenia
or schizophreniform disorder who were stable on that
medication for>30 days before study entry; all patients
were permitted to start an SSRI during the treatment period,
if clinically indicated.

Patients

Patients aged 18 to<40 years (US sites: 216 to <40
years) with a BMI<30 kg/m? at screening who met
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition, criteria for a primary diagnosis of schizophrenia,
schizophreniform disorder, or BD-I were enrolled.
Diagnoses were confirmed with the Mini International
Neuropsychiatric Interview 7.0 for Schizophrenia and
Psychotic Disorder Studies®? (patients > 18 years) or the
Mini International Neuropsychiatric Interview for Children
and Adolescents 7.0 for Schizophrenia and Psychotic
Disorder Studies®? (patients< 18 years). To capture an
adequate sample of patients early in illness, ENLIGHTEN-
Early included patients aged <18 years and/or without a
fully established diagnosis of schizophrenia at screening
(ie, with a transitional diagnosis of schizophreniform
disorder). Patients with bipolar I disorder were enrolled
if they experienced an acute manic episode as defined by
DSM-5 within 14 days leading to enrollment. All eligible
patients were required to be within 4 years from the
initial onset of active symptoms and to have <24 weeks of
cumulative lifetime antipsychotic exposure. Further, history
of olanzapine use was restricted to 14 days (cumulatively)
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within'the 6 months before enrollment or 3 weeks” cumulative
lifetime use. Participants could be inpatient or outpatient at
screening but were required to be outpatient within 2 weeks
after randomization.

Assessments

Patient visits were scheduled at screening and baseline
(randomization visit) and at weeks 1, 2, 4, 6, 8, 10, and 12
(or early termination) during the double-blind treatment
period; follow-up visits were scheduled at weeks 14 and
16 for patients who chose not to enroll in the 48-month
follow-up safety study. Body weight, waist circumference
(both measured in triplicate), and body composition were
assessed at each visit. Height was measured at screening
only. Blood samples for fasting triglycerides, total, low-
density lipoprotein, and high-density lipoprotein (HDL)
cholesterol, fasting glucose, glycosylated hemoglobin
(HbA,.), and fasting insulin were collected at screening,
baseline, and weeks 2 and 12 (or early termination). Fasting
was based on patient report; patients were instructed not
to eat or drink (except water) for 8 hours before scheduled
laboratory assessments. Safety assessments included vital
sign and 12-lead electrocardiogram measurements, clinical
laboratory tests, adverse event (AE) monitoring, and the
Columbia-Suicide Severity Rating Scale (C-SSRS).** The
Clinical Global Impressions-Severity scale** (CGI-S) was
administered at baseline and at each visit during the double-
blind treatment period to evaluate severity of illness over
time.

The primary endpoint was percent change from baseline
in body weight at week 12. Key secondary endpoints (all at
week 12) were proportion of patients with > 10% weight gain
from baseline; proportion of patients with >7% weight gain
from baseline; change from baseline in waist circumference;
and change from baseline in the CGI-S score within the
OLZ/SAM treatment group. In the psychiatric literature,
>7% weight gain from baseline is considered “clinically
significant”; > 10% weight gain, an endpoint used in weight
management studies, represents an outcome of greater
severity that is also relevant for treatment comparisons.
Both the >7% and > 10% weight gain thresholds were used in
previously conducted studies of the effects of samidorphan
on olanzapine-associated weight gain.?*3° Additional
endpoints assessed changes from baseline in fasting lipids,
fasting glucose, HbA |, and fasting insulin at week 12.

Statistical Analysis

The sample size determination is provided in
Supplementary Appendix 1. Safety was assessed in all
randomized patients who received>1 dose of study
medication; the overall analysis included all patients who
received > 1 dose of study medication and who underwent > 1
postbaseline weight assessment. Demographic and baseline
characteristics were summarized using descriptive statistics.
The study protocol specified that potentially clinically
important differences between treatment arms in baseline
characteristics were to be investigated to determine if

OLZ/SAM Mitigates Weight Gain in Early lliness

adjustments in the efficacy and safety analyses were
necessary. However, no meaningful imbalances in baseline
characteristics were observed.

Percent change in body weight from baseline (primary
endpoint) was analyzed using analysis of covariance with
multiple imputation for missing data using SAS v9.4 (SAS
Institute, Cary, NC). The model included treatment group
and randomization strata (diagnosis [schizophrenia/
schizophreniform disorder vs bipolar I disorder], region
[US vs non-US], and baseline BMI [< 25 vs >25 kg/m?]) as
factors and baseline weight as a covariate. Subgroup analyses
of the primary endpoint based on age, sex, race, BMI, region,
and diagnosis and an analysis of percent changes in body
weight from baseline in study completers versus patients
who discontinued early are described in Supplementary
Appendix 1. Secondary endpoints were not included in
subgroup analyses.

Categorical secondary endpoints were analyzed using
a logistic regression model with multiple imputation.
Change from baseline in waist circumference at week 12
was analyzed using the analysis-of-covariance method with
multiple imputation, with the same factors in the model as
in the primary analysis and baseline weight as a covariate.
Change from baseline in CGI-S score within the OLZ/SAM
group at week 12 and change from baseline in laboratory
parameters were analyzed based on a mixed model with
repeated measurements; the model included randomization
strata, treatment, visit, and treatment-by-visit interaction
term as factors and the corresponding baseline value as a
covariate.

To control the overall type I error rate, hierarchical testing
was performed for the primary and key secondary endpoints
in the following order: percent change from baseline in body
weight; proportion of patients with >10% weight gain from
baseline; proportion of patients with > 7% weight gain from
baseline; change from baseline in waist circumference; and
change from baseline in CGI-S score within the OLZ/SAM
group.

The numbers and percentages of patients with AEs,
serious AEs (SAEs), AEs leading to discontinuation,
and suicidal ideation (C-SSRS) were summarized using
descriptive statistics.

RESULTS

Patient Disposition and Baseline Characteristics

Of the 428 patients randomized to treatment, 426
received>1 dose of OLZ/SAM (n=211) or olanzapine
(n=215) and were included in the safety analysis
(Supplementary Figure 2). A total of 408 patients (OLZ/SAM,
n=202; olanzapine, n=206) underwent>1 postbaseline
body weight assessment and were included in the efficacy
analysis; 326 (76.5% of the total randomized; 78.2% on
OLZ/SAM; 74.9% on olanzapine) completed the 12-week
double-blind treatment period. The most common reasons
for discontinuation were withdrawal by subject (9.5% and
10.7% for OLZ/SAM and olanzapine, respectively), loss to
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Table 1. Baseline Demographics and Clinical Characteristics of Patients Who

Received =1 Dose?

Baseline characteristics

OLZ/SAM (n=211)

Olanzapine (n=215)  All patients (N=426)

Age, mean (SD), y 26.0 (6.1)
Sex, n (%)

Male 142 (67.3)

Female 69 (32.7)
Race, n (%)

White 139 (65.9)

Black 62 (29.4)

Asian 3(1.4)
BMI, kg/m?

Mean (SD) 23.75(3.3)

Median 23.40

Minimum, maximum 15.7,32.0
Region, n (%)

United States 102 (48.3)

Non-US region 109 (51.7)
Diagnosis, n (%)

Schizophrenia 129 (61.1)

Schizophreniform disorder 36 (17.1)

Bipolar | disorder 46 (21.8)

25.7(5.9) 25.8(6.0)
140 (65.1) 282 (66.2)
75 (34.9) 144 (33.8)
144 (67.0) 283 (66.4)
58(27.0) 120(28.2)
10 (4.7) 13(3.1)
23.64 (3.4) 23.69 (3.3)
23.60 23.55
15.0,30.7 15.0,32.0
104 (48.4) 206 (48.4)
111(51.6) 220(51.6)
139 (64.7) 268 (62.9)
30(14.0) 66 (15.5)
46 (21.4) 92 (21.6)

2Based on all patients who received = 1 dose of OLZ/SAM or olanzapine.
Abbreviations: BMI=body mass index, OLZ/SAM =olanzapine combined with samidorphan.

follow-up (5.2% and 6.0%, respectively), and AEs (4.7%
and 6.0%, respectively). Demographic and baseline clinical
characteristics were similar between groups (Table 1).
Also, the rates of prior use for the most commonly taken
antipsychotics were similar between the OLZ/SAM and
olanzapine treatment groups.

Olanzapine Exposure and
Concomitant Medications

Both groups received a similar mean (SD) olanzapine
dosage, calculated as a time-weighted average dosage of
olanzapine during the entire study (OLZ/SAM, 11.6 [4.14]
mg/d; olanzapine, 11.6 [4.15] mg/d). The final olanzapine
dosages were 10 mg/d for 43.5% and 43.9% and 20 mg/d
for 17.2% and 18.2% of patients assigned to OLZ/SAM and
olanzapine, respectively.

Proportions of patients who used concomitant
medication during the treatment period were similar
between the OLZ/SAM (53.6% [113/211]) and olanzapine
groups (50.2% [108/215]). The most frequently used
concomitant medications are listed in Supplementary Table
2. Concomitant non-olanzapine antipsychotics or mood
stabilizers may have included prior medications used during
the taper period (first 2 weeks).

Weight and Metabolic Effects

Weight. On the primary endpoint, the least-squares
mean (LSM) (SE) percent changes from baseline in body
weight at week 12 were 4.91% (0.60%) and 6.77% (0.60%)
for the OLZ/SAM and olanzapine groups, respectively
(LSM [SE] difference, —-1.87% [0.745]; P=.012) (Figure 1A
and Supplementary Table 3). The mean absolute change
in body weight was 3.37 kg for OLZ/SAM and 4.70 kg for
olanzapine. OLZ/SAM and olanzapine weight gain curves
separated after week 6 and remained separated through the
end of the treatment period.

At week 12, 44/202 (21.9%) OLZ/SAM-treated patients
had >10% weight gain from baseline compared with 63/206
(30.4%) olanzapine-treated patients (number needed to
treat [NNT] = 12; Figure 1B). The odds ratio (OR) for > 10%
weight gain with OLZ/SAM versus olanzapine was 0.64 (95%
CI=0.39 to 1.05; P=.075). Based on the hierarchical testing
procedure and the lack of statistical significance between
treatment groups for>10% weight gain, P values are not
reported for the remaining key secondary endpoints. The
proportions of patients with > 7% weight gain from baseline
were 67/202 (33.1%) and 92/206 (44.8%) for the OLZ/SAM
and olanzapine groups, respectively (NNT =9; Figure 1B),
with an OR 0f 0.61 (95% CI=0.39 to 0.94). LSM (SE) changes
from baseline in waist circumference at week 12 were 2.99
(0.464) cm for OLZ/SAM and 3.90 (0.477) cm for olanzapine
(LSM difference, -0.92; 95% CI=-2.06 to 0.22; Figure 1C).

Less weight gain was observed with OLZ/SAM vs
olanzapine in all subgroups assessed (Supplementary Figure
3); however, some subgroups had small sample sizes and
wide 95% Cls. Within the OLZ/SAM group, patients who
discontinued early generally had weight gain profiles similar
to those of completers (Supplementary Figure 4). Many
patients discontinuing olanzapine treatment experienced
substantial weight gain compared with those who completed
the study, although weight gain was infrequently reported
as a reason for discontinuation. However, the study was
not powered to provide statistical comparisons among
subgroups.

Metabolic laboratory parameters. LSM changes in fasting
lipid and glycemic parameters from baseline to week 12 were
generally small and similar for OLZ/SAM and olanzapine
(Table 2). For both treatment groups, triglycerides, total
cholesterol, and low-density lipoprotein (LDL) cholesterol
increased and HDL cholesterol decreased. Blood glucose
and insulin increased; however, HbA . remained stable
throughout the study. Increases in triglycerides, total
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Figure 1. (A) Percent Change From Baseline in Body Weight by Visit for OLZ/SAM and
Olanzapine; (B) Cumulative Frequency Distribution of Percent Change From Baseline in

Body Weight at Week 12; and (C) LSM Change From Baseline in Waist Circumference by
Visit
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Abbreviations: LSM =least-squares mean, OLZ/SAM = olanzapine combined with samidorphan.

cholesterol, LDL cholesterol, glucose, and insulin occurred
within the first 2 weeks, with little additional change through
week 12.

Antipsychotic Efficacy
Within the OLZ/SAM group, mean (SD) CGI-S scores
were 3.87 (0.809) at baseline and 3.12 (0.939) at week 12

(LSM change from baseline at week 12, -0.82; 95% CI=-0.94
to —0.70); similar changes were observed with olanzapine
(Figure 2).

Safety
AEs were reported by 134/211 (63.5%) patients who
received OLZ/SAM and 136/215 (63.3%) patients who
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received olanzapine. The most reported AEs
(=5%, either group) are listed in Table 3; AEs
reported by > 10% of the OLZ/SAM and olanzapine
groups were weight increase (21.8% and 25.6%,
respectively) and somnolence (10.9% and 9.3%,
respectively). A total of 10/211 (4.7%) patients in
the OLZ/SAM group and 13/215 (6.0%) patients
in the olanzapine group discontinued the study
because of an AE (Table 3; Supplementary Figure
2). AEs leading to discontinuation that occurred
in more than 1 patient in either group were
increased weight (OLZ/SAM, 2 [0.9%]; olanzapine,
3 [1.4%)]) and intentional overdose (OLZ/SAM, 0;
olanzapine, 2 [0.9%]).

Most AEs were mild to moderate in severity.
Severe AEs were experienced by 2 (0.9%) patients
receiving OLZ/SAM and 11 (5.1%) patients
receiving olanzapine. Sixteen SAEs were reported
(OLZ/SAM, 8/211 [3.8%]; olanzapine, 8/215
[3.7%]; Supplementary Table 4); 1 SAE reported
in the OLZ/SAM group (seizure, moderate
in severity) was considered related to study
treatment. One death was reported on study day
39 during safety follow-up in a patient assigned to
OLZ/SAM (10/10 mg/d) in whom an SAE of
toxicity to various agents (reported as quetiapine
and methamphetamine toxicity) resulted in death.
This event occurred 21 days after the patient
discontinued study medication due to AEs of
increased alanine aminotransferase, aspartate
aminotransferase, and prolactin levels and switched
to quetiapine 300 mg/d for schizophrenia. The
fatal event was considered unrelated to study drug
treatment by the investigator.

Proportions of patients with potentially clinically
significant laboratory values were similar in the
OLZ/SAM and olanzapine groups (Supplementary
Table 5). There were no clinically meaningful
changes in vital sign or electrocardiogram findings
in either treatment group.

Suicidal ideation, as assessed by the C-SSRS,
was present in 15 (7.1%) OLZ/SAM-treated
patients and 9 (4.2%) olanzapine-treated patients.
Suicidal behaviors were not reported for patients
taking OLZ/SAM and occurred in 1 (0.5%) patient
taking olanzapine (aborted suicide attempt with
preparatory acts or behavior).

DISCUSSION

In patients with schizophrenia, schizophreniform
disorder, or BD-I who had limited prior exposure
to antipsychotic medications and were early in the
course of their illness, OLZ/SAM treatment resulted
in significantly less weight gain than olanzapine.
Key secondary endpoints supported trends toward
less weight gain with OLZ/SAM, although these

Table 2. Metabolic Parameter Values (Observed)

Change from baseline

Baseline, mean (SD) to week 12, LSM (SE)

OLZ/SAM Olanzapine OLZ/SAM  Olanzapine
Parameter® (n=195) (n=199) (n=138) (n=143)
Total cholesterol, mg/dL  171.6(32.63) 174.7 (38.09) 7.1(2.73) 13.2(2.69)
HDL cholesterol, mg/dL 55.2 (14.54) 55.6 (16.14) —-5.0(0.95) -2.5(0.94)
LDL cholesterol, mg/dL 108.5(31.46) 112.0(33.99) 8.9 (2.40) 11.3(2.35)
Triglycerides, mg/dL 99.1(53.68) 100.0 (57.16) 26.3 (5.86) 29.4(5.78)
Glucose, mg/dL 90.4 (10.61) 89.5(10.30) 3.6(1.21) 2.8(1.20)
HbA, . % 5.30(0.33) 5.25(0.35) —-0.03(0.02) -0.00(0.02)
Insulin,d uiu/mL 12.2(13.06) 11.4(12.32) 557 (1.74) 5.86 (1.74)

@Patients were instructed not to eat or drink (except water) for 8 hours prior to
laboratory blood draws. Fasting status was self-reported and not otherwise
confirmed. Lipid, glucose, and insulin values are reported only for patients who
reported fasting.

bFor change from baseline to week 12, olanzapine: n=141.

“HbA, values were included regardless of patient-reported fasting status. At baseline,
n=202 (OLZ/SAM) and 205 (olanzapine); for change from baseline to week 12,
n=153 (OLZ/SAM) and 154 (olanzapine).

dAt baseline, n=197 (olanzapine); for change from baseline to week 12, n=141
(OLZ/SAM) and 141 (olanzapine).

Abbreviations: HbA,.=glycosylated hemoglobin, HDL =high-density lipoprotein,
LDL =low-density lipoprotein, LSM =least-squares mean, OLZ/SAM = olanzapine
combined with samidorphan.

endpoints were not statistically significant when evaluated based on
a hierarchical testing strategy. Odds of clinically significant weight
gain at the>10% and > 7% thresholds were reduced by 36% and 39%,
respectively, with OLZ/SAM in comparison with olanzapine.

The pattern of weight gain mitigation observed in ENLIGHTEN-
Early was consistent with that reported in previous studies,?!
including the 24-week ENLIGHTEN-2 study in patients who were
chronically ill and had experienced longer-term antipsychotic
treatment (>1 year since onset of active-phase schizophrenia
symptoms and initiation of first antipsychotic treatment) than
those enrolled here.’® Patients enrolled in ENLIGHTEN-Early
were younger (mean, approximately 26 years) and had a lower
BMI (mean, 23.7 kg/m?) than those in ENLIGHTEN-2 (means, 40
years and 25.5 kg/m?, respectively). Despite these differences and
the greater vulnerability to olanzapine-associated weight gain in
early-in-illness patients'? (~7% weight increase with olanzapine
at week 12 in this analysis vs ~5% weight increase at week 12 in
ENLIGHTEN-2), mitigation of weight gain through 12 weeks was
similar in the 2 studies. In this study, as in ENLIGHTEN 2, body
weight increased similarly in OLZ/SAM- and olanzapine-treated
patients over the first 4 weeks and began to diverge thereafter.’
Although shorter in duration than the ENLIGHTEN 2 study, the
current 12-week study was of sufficient length to observe that weight
gain stabilized in patients treated with OLZ/SAM at around week 6,
while weight gain continued in patients treated with olanzapine.*
Importantly, OLZ/SAM treatment resulted in clinical symptom
improvements that were similar to those observed with olanzapine
in both studies, as measured by CGI-S scores in ENLIGHTEN-
Early and by the Positive and Negative Syndrome Scale and CGI-S
scores in ENLIGHTEN-2.%" Taken together, these results suggest
that OLZ/SAM provides antipsychotic efficacy comparable to that
of olanzapine but with a reduced risk of weight gain regardless of
patients’ stage of illness or prior antipsychotic treatment, even in
early-in-illness patients who are at increased risk of olanzapine-
associated weight gain.!®1
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Figure 2. Change From Baseline in CGI-S Score at Week 12
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Abbreviations: CGI-S=Clinical Global Impressions-Severity, LSM =least-squares mean,

OLZ/SAM =olanzapine combined with samidorphan.

Table 3. Summary of Adverse Events

OLZ/SAM Olanzapine All patients
(n=211), (n=215), (N=426),
Category? n (%)° n (%)° n (%)°
Any AE 134 (63.5) 136 (63.3) 270 (63.4)
AE by highest severity
Mild 70(33.2) 78 (36.3) 148 (34.7)
Moderate 62(29.4) 47 (21.9) 109 (25.6)
Severe 2(0.9) 11(5.1) 13(3.1)
AE leading to treatment 10 (4.7) 13 (6.0)° 22(5.2)
discontinuation
Any SAE 8(3.8) 8(3.7) 16 (3.8)
SAE leading to death? 1(0.5) 0 1(0.2)
Most common AEs (=5% in
either group)
Weight increased 46 (21.8) 55(25.6) 101 (23.7)
Somnolence 23(10.9) 20(9.3) 43 (10.1)
Alanine aminotransferase 16 (7.6) 14 (6.5) 30(7.0)
increased
Headache 13(6.2) 10 (4.7) 23(5.4)
Sedation 11(5.2) 13 (6.0) 24 (5.6)
Waist circumference 10 (4.7) 15(7.0) 25(5.9)
increased
Anxiety 8(3.8) 12(5.6) 20(4.7)

aIf a patient experienced > 1 AE in a category, the patient was counted only once
in that category.

bpercentages were based on the number of patients who received > 1 dose of
study drug.

“One patient in the olanzapine group discontinued due to an AE (elevated liver
enzyme levels) that occurred prior to receiving the first dose of study drug. The
patient is excluded from other AE categories.

d0ne patient in the OLZ/SAM group had an SAE of toxicity to various agents
leading to death; see “Safety” for details.

Abbreviations: AE=adverse event, OLZ/SAM =olanzapine combined with
samidorphan, SAE=serious adverse event.

In this study, changes in most metabolic parameters were
generally small for both the OLZ/SAM and olanzapine groups.
Changes in lipid and glucose parameters in both treatment
groups are consistent with findings from other olanzapine studies
in similar (early-in-illness) populations.>*~*” The emergence of
metabolic changes in both treatment groups within the first
weeks of treatment is also in line with reports of early effects

of olanzapine on lipid and glucose metabolism
independent of weight gain.*®* The timing of these
early metabolic changes suggests that they may be
direct effects of olanzapine rather than secondary to
antipsychotic-associated weight gain®® and thus not
blocked by weight gain mitigation. Weight gain is
also a well-established driver of adverse metabolic
effects®’; however, metabolic benefits of mitigating
weight gain would likely be observed over follow-up
periods much longer than were feasible in this
study.*!

Limitations of this study should be noted. Although
the study enrolled patients with schizophrenia,
schizophreniform disorder, or BD-I, no specific
conclusions could be made regarding the effects
of OLZ/SAM on mitigation of weight gain among
subgroups, including patients with schizophreniform
disorder or BD-I, as relatively few patients with those
diagnoses were enrolled. Patients <18 years of age
were enrolled in the United States only. The flexible-
dose design of this study did not allow assessment
of a potential dose effect of olanzapine, alone or in
combination with samidorphan, on weight gain.
However, prior studies suggest that the dose-related
contribution to antipsychotic-associated weight
gain is small, both within the regular therapeutic
dose range**? and even below the therapeutic
dose.** Also, the 12-week duration of the study
only allowed assessment of short-term effects of
OLZ/SAM on weight gain mitigation and differences
in metabolic parameters. Longer-term safety
outcomes for this population are being evaluated
in an open-label extension study (ClinicalTrials.
gov identifier: NCT03201757) of up to 48 months
in duration; however, that study will not include an
olanzapine comparison arm. Finally, the study design
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included few laberatory collections, and fasting status was
based on self-report and not otherwise confirmed.

CONCLUSIONS

In patients who are early in the course of schizophrenia,
schizophreniform disorder, or BD-I illness, and thus at high
risk for weight gain, OLZ/SAM resulted in less weight gain at

week 12 compared with olanzapine while providing similar
antipsychotic efficacy. Small metabolic changes observed in

both the OLZ/SAM and olanzapine groups were consistent
with previously reported early effects of olanzapine on lipid
and glucose metabolism.**3 Taken together with previously

published findings,?*?° these data suggest that OLZ/SAM
mitigates olanzapine-associated weight gain across both
early and later stages of illness.
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SUPPLEMENTARY MATERIAL

Appendix 1. Statistical Methods

Sample Size Determination

The target sample size was 200 patients per treatment group. This sample size was
estimated to provide >90% power to detect significant differences in mean percent
change in body weight relative to olanzapine at a 2-sided significance level of 0.05,
assuming 5% and 8.5% weight gains at week 12 in the OLZ/SAM and olanzapine groups,
respectively, based on previous findings, with a common SD of 8% and a cumulative

dropout rate of 35%.

Subgroup Analyses

Subgroup analyses of the percent changes from baseline in body weight at week 12 were
performed for each of the following categories: diagnosis
(schizophrenia/schizophreniform disorder vs BD-I), sex (male vs female), age (<30 vs
>30 years), race (Black or African American vs non-Black or non-African American),
baseline BMI (<25 vs >25 kg/m?), and region (US- vs non-US regions). Subgroups were

not powered for comparison between treatment groups.

A forest plot of the estimated treatment effect with 95% Cls was generated by subgroup;

analyses were descriptive only.
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Completer Analysis
An analysis of percent changes in body weight from baseline in study completers versus
patients who discontinued early was performed using observed data. Patients who
discontinued early were grouped by time of last weight assessment, and for each group,
mean percent change from baseline in body weight at each visit was determined. Mean
percent change from baseline in body weight was plotted over time for each
discontinuation group and for study completers in the OLZ/SAM and olanzapine

treatment groups separately.
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Supplementary Table 1. Dosing Schedule?
Dose, mg
Study Week
OLZ/SAM (n=211) Olanzapine (n=215)
Week 1 5/10, 10/10, 15/10, or 20/10 5, 10, 15, or 20
Week 2, by starting dose
5 mg olanzapine
10/10 10
5/10 mg OLZ/SAM
10, 15, or 20 mg olanzapine
10/10, 15/10, or 20/10 10, 15, or 20
10/10, 15/10, or 20/10 mg OLZ/SAM
Week 3 through end of study 5/10, 10/10, 15/10, or 20/10 5, 10, 15, or 20

4Dosing changes were made at the discretion of the investigator, at on-site visits only; frequent adjustments

were discouraged.

Abbreviations: OLZ/SAM, olanzapine combined with samidorphan.

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
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Supplementary Table 2. Most Common Concomitant Medications in the Double-

Blind Treatment Period (=5% of Patients in Either Treatment Group)

Medication OLZ/SAM (n=211) | Olanzapine (n=215)

Any concomitant medication, n (%) 113 (53.6) 108 (50.2)
Lorazepam 24 (11.4) 29 (13.5)
Risperidone 27 (12.8) 22 (10.2)
Zolpidem 14 (6.6) 13 (6.0)
Olanzapine 12 (5.7) 12 (5.6)
Benztropine mesylate 9(4.3) 14 (6.5)

Abbreviations: OLZ/SAM, olanzapine combined with samidorphan.

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
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Endpoint, Week 12 OLZ/SAM (n=202) Olanzapine (n=206)
Body weight, LSM (SE) percent change from baseline 4.91 (0.60) 6.77 (0.60)
LSM (SE) difference vs olanzapine —1.87(0.75)
95% CI of LSM difference -3.33,-0.41
P value 0.012
Proportion with weight gain >10%, n (%) 44 (21.9) 63 (30.4)
OR vs olanzapine (95% CI) 0.64 (0.39, 1.05)
P value? 0.075
NNT 12
Proportion with weight gain >7%, n (%) 67 (33.1) 92 (44.8)
OR vs olanzapine (95% CI) 0.61 (0.39, 0.94)
NNT 9
Waist circumference, LSM (SE) change from baseline, cm 2.99 (0.46) 3.90 (0.48)
LSM (SE) difference vs olanzapine —-0.92 (0.58)
95% CI of LSM difference —2.06, 0.22
CGI-S total score, LSM (SE) change from baseline —0.82 (0.060) —0.73 (0.061)

aSecondary endpoints were analyzed using a hierarchical testing procedure. Because there was no

statistically significant difference between treatment groups for >10% weight gain, P values are not

reported for the remaining secondary endpoints.

Abbreviations: LSM, least-squares mean; NNT, number needed to treat; OLZ/SAM, olanzapine combined

with samidorphan; OR, odds ratio.
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Supplementary Table 4. Serious Adverse Events?
Preferred Term OLZ/SAM (n=211), Olanzapine (n=215),
n (%) n (%)
Any serious AE 8(3.8) 8(3.7)
Schizophrenia 3(14) 2(0.9)
Limb deformity 1(0.5) 0
Seizure 1(0.5) 0
Suicidal ideation 1(0.5) 0
Toxicity to various agents® 1(0.5) 0
Varicella 1(0.5) 0
Anxiety 0 2 (0.9)
Acute respiratory failure 0 1(0.5)
Bipolar I disorder 0 1(0.5)
Drug abuse 0 1(0.5)
Intentional overdose 0 2(0.9)
Psychotic disorder 0 1(0.5)

40ne patient assigned to olanzapine who discontinued due to an AE before receiving study drug is excluded
from this table.
bFatal outcome; occurred during the safety follow-up period.

Abbreviations: AE, adverse event; OLZ/SAM, olanzapine combined with samidorphan.

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
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Supplementary Table 5. Select Potentially Clinically Significant Laboratory
Parameters
Lab Parameter/Criterion OLZ/SAM Olanzapine

(n=211), n/m (%)

(n=215), n/m (%)

ALT >3 x ULN 16/192 (8.3) 13/196 (6.6)
AST >3 x ULN 5/198 (2.5) 3/200 (1.5)
Bilirubin, total >2.0 mg/dL 0/196 0/201
Creatine kinase >3 x ULN 10/186 (5.4) 11/194 (5.7)
Glucose, fasting

<50 mg/dL 1/180 (0.6) 0/186

>126 mg/dL 10/180 (5.6) 2/186 (1.1)
HbA ¢ (normal to >5.7%) 29/174 (16.7) 19/173 (11.0)
Prolactin

>3 x ULN (female) 4/57 (7.0) 1/59 (1.7)

>3 x ULN (male) 0/122 3/127 (2.4)
Total cholesterol, fasting >240 13/174 (7.5) 14/175 (8.0)
mg/dL
HDL, fasting <40 mg/dL 27/153 (17.6) 25/152 (16.4)
LDL, fasting >160 mg/dL 22/166 (13.3) 20/164 (12.2)

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
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Triglycerides, fasting >200 25/167 (15.0) 29/176 (16.5)

mg/dL

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; HbAlc, glycosylated
hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; m, number of patients who did
not have a potentially clinically significant value at baseline and had >1 postbaseline assessment; n, number
of patients who did not have a potentially clinically significant value at baseline and met the criteria
postbaseline during the double-blind treatment period; OLZ/SAM, olanzapine combined with samidorphan;

ULN, upper limit of normal.

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
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Supplementary Figure 1. Study Design

OLZ/SAM 5-20 mg/10 mg Safety follow-up
(4 weeks)

Screening 12-week double-blind treatment period

®
Day -30 to -1
Long-term open-label
Olanzapine? 5-20 mg extension (A308)

A 4

3Initial olanzapine dose was 5 mg in both groups; titration as per investigator, with flexible dosing at 5-mg
intervals throughout.

Abbreviations: OLZ/SAM, olanzapine combined with samidorphan.
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Supplementary Figure 2. Patient Disposition

Screened
N=640
Screen Failures
N=212
Randomized
N=428
Olanzapine
n=215
Not Dosed=2 Not Dosed=0

Entered Entered
double-blind double-blind
treatment: treatment:
OLZ/SAM Olanzapine
n=211 n=215

Discontinued=54 (25.1%)

*  Withdrawal by subject=23
* Lost to follow-up=13

¢ Adverse event=13

* Protocol deviation=3

* Lack of efficacy=2

¢ Other=0

Discontinued=46 (21.8%)

+ Withdrawal by subject=20
* Lostto follow-up=11

* Adverse event=10

* Protocol deviation=3

* Lack of efficacy=0

* Other=2

Completed: Completed:
OLZ/SAM Olanzapine
n=165 n=161
(78.2%) (74.9%)

Abbreviations: OLZ/SAM, olanzapine combined with samidorphan.

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
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Supplementary Figure 3. Forest Plot of Percent Changes From Baseline in Body

Weight at Week 12 by Subgroup?®

Subgroup
Categorical Value LSM Difference (95% CI)
Overall
OLZ/SAM (n=202) vs olanzapine (n=206) I—D—' -1.87(-3.33,-0.41)

Diagnosis

Schizophrenia/SFD OLZISAM (n=157) vs olanzapine (n=161) |—|:|—| -2.23(-3.88, -0.58)

Bipolar | disorder OLZ/SAM (n=45) vs clanzapine (n=45) b 3 J —-0.59 (-3.65, 2.47)
Sex

Male OLZ/SAM (n=138) vs olanzapine (n=134) |—D—| -2.73 (-4.51, -0.95)

Female OLZ/SAM (n=64) vs olanzapine (n=72) —_—Y -0.14 (-2.66, 2.39)
Age

<30 years OLZ/SAM (n=141) vs olanzapine (n=156) 11— -2.41(-4.12, -0.69)

230 years OLZ/SAM (n=61) vs olanzapine (n=50) I ! -0.16 (-2.94, 2.61)
Race

Black/AA OLZ/SAM (n=60) vs clanzapine (n=56) L, 1 J -0.92 (-3.72, 1.88)

Non-Black/non-AA OLZISAM (n=142) vs olanzapine (n=150) 1 ~2.29 (-4.00, -0.59)
BMI

<27 kg/m? OLZISAM (n=130) vs olanzapine (n=133) |—|:|——| -1.29(-3.10, 0.53)

227 kg/m? OLZISAM (n=72) vs olanzapine (n=73) ] -2.93 (-5.33, -0.53)
Region

us OLZ/SAM (n=94) vs olanzapine (n=97) 1A -2.29 (-4.50, -0.09)

MNon-US OLZ/SAM (n=108) vs olanzapine (n=109) —— -1.49 (-3.42, 0.44)

I I I I I I I I |
-6-54-3-2-10 1 2 3
<+ Favors OLZ/SAM Favors Olanzapine =+

Forest plot marker size is proportional to group n.

bAnalyses were conducted using analysis of covariance with multiple imputation for missing
postbaseline data. Subgroup analyses were not powered for comparison between treatment
groups.

Abbreviations: AA, African American; BMI, body mass index; LSM, least-squares mean;

OLZ/SAM, combination of olanzapine and samidorphan; SFD, schizophreniform disorder.
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Supplementary Figure 4. Percent Changes From Baseline in Body Weight by

Treatment for Patients Discontinuing and for Those Completing the Study

OLZ/SAM Olanzapine

160
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Percent Weight Change
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Week

Solid lines denote the mean over time for patients who completed the study; dashed lines denote the mean
over time for patients who discontinued prematurely at given visits, grouped by the time of patients’ last

weight assessment. The number of patients in each group is indicated at the right of each curve.
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