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ABSTRACT

Objective: To describe lumateperone for the treatment of
schizophrenia in adults using number needed to treat (NNT),
number needed to harm (NNH), and likelihood to be helped
or harmed (LHH).

Methods: Data were obtained from the 3 phase 2/3
lumateperone trials, conducted between 2011 and 2016, in
patients with schizophrenia diagnosed using the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision, or Fifth Edition. Efficacy was assessed using various
response criteria; tolerability was principally assessed using
rates of adverse events (AEs).

Results: Pooled data of the 2 informative studies showed
statistically significant estimates of NNT versus placebo

for lumateperone 42 mg/d for the responder thresholds of
>20% and >30% improvement on Positive and Negative
Syndrome Scale (PANSS) total scores, with NNT for response
versus placebo at 4 weeks and endpoint of 9 (95% confidence
interval [Cl], 5-36) and 8 (95% Cl, 5-21), respectively. Pooling
all studies, discontinuation because of AEs was uncommon,
and the NNH versus placebo was 389 (not statistically
significant from placebo [NS]). Rates of individual AEs resulted
in NNH versus placebo > 10 except for somnolence/sedation
(NNH of 8;95% Cl, 6-12). The occurrence of weight gain = 7%
from baseline yielded a NNH estimate of 122 (NS). Rates of
akathisia were lower for patients receiving lumateperone
compared with placebo. LHH for response versus
somnolence/sedation was ~ 1 for lumateperone (similar to the
risperidone active control group); otherwise, lumateperone
exhibited LHH ratios that were much greater than 1 for all
other AEs and that ranged from 13.6 to 48.6 for these other
benefit-risk calculations.

Conclusions: In 3 phase 2/3 trials, the benefit-risk assessment
of lumateperone was favorable as measured by NNT, NNH,
and LHH.
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Lumateperone was approved by the United States Food and
Drug Administration (FDA) in 2019 for the treatment of
adult patients with schizophrenia and in 2021 for the treatment
of adults with depressive episodes associated with bipolar I or
bipolar II disorder.! The mechanism of action of lumateperone
differs from that of other currently available antipsychotics and
involves selective and simultaneous modulation of serotonin,
dopamine, and glutamate,>* with relatively low dorsal striatal
dopamine D, receptor occupancy (39% at 60 mg occurring 1 hour
post-dose).* Of note, receptor-binding affinity of lumateperone
to serotonin 5-HT,, receptors is approximately 60-fold higher
than that for dopamine D, post-synaptic receptors (K; 0.54 nM
vs 32 nM, respectively).!”

The clinical trial development program of lumateperone for
the treatment of schizophrenia included 3 phase 2/3 short-term,
acute, placebo-controlled studies—Study 005 (ITI-007-005),°
Study 301 (ITI-007-301),” and Study 302 (ITI-007-302)%%—as
well as an open-label safety switch study, Study 303 (ITI-007-
303).1% In Study 005 and Study 301, both 4 weeks in duration,
lumateperone (60 mg ITI-007, equivalent to 42-mg active base)
met the primary endpoint with statistically significant superior
efficacy over placebo at day 28, as measured by the Positive and
Negative Syndrome Scale (PANSS) total score.®”!! In Study
302, a 6-week study, neither dose of lumateperone separated
from placebo on the primary endpoint in the intent-to-treat
population; the study was considered uninformative (failed) due
to a high placebo response and a higher discontinuation rate in
the risperidone arm.®? Across all 3 efficacy trials, lumateperone
42 mg/d improved symptoms of schizophrenia with the same
trajectory and same magnitude of improvement from baseline
on the PANSS total score. Lumateperone 42 mg/d is the
recommended FDA-approved dose for the treatment of patients
with schizophrenia.'8

Lumateperone was well tolerated with a favorable safety
profile in all 3 studies.’ In the 2 studies that included risperidone
4 mg/d as an active control for assay sensitivity, lumateperone
was statistically significantly better than risperidone on key
safety and tolerability outcomes, including on measures of
increased prolactin, glucose, lipids, and weight.® In the open-
label safety switching study (Study 303), statistically significant
improvements from standard antipsychotic medications were
observed in body weight, while cardiometabolic and endocrine
parameters worsened again following a switch back to standard
of care medication.'”

The current analysis evaluates the efficacy and safety of
lumateperone using the metrics of evidence-based medicine,
namely number needed to treat (NNT) and number needed to

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 84:2, March/April 2023

PSYCHIATRIST.COM [H 1


https://clinicaltrials.gov/ct2/show/NCT01499563?term=NCT01499563&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT02282761?term=NCT02282761&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT02469155?term=NCT02469155&draw=2&rank=1

Citrome et al

Clinical Points

B Many pharmacologic options exist for the treatment of
schizophrenia.

B Using number needed to treat and number needed to harm
can help place new antipsychotics, such as lumateperone,
into clinical perspective.

harm (NNH), to help practitioners place this intervention
into clinical perspective.!*"'® NNT and NNH are measures
of effect size and indicate how many patients would need
to be treated with one agent instead of the comparator to
encounter 1 additional outcome of interest, such as response
(NNT) or the occurrence of an adverse event (AE) (NNH).
NNT and NNH can be further contrasted using the ratio
of NNH to NNT, referred to as the likelihood to be helped
or harmed (LHH). Similar work has been published for
other oral antipsychotics for schizophrenia, including
cariprazine,'” brexpiprazole,'® lurasidone," iloperidone,*
and asenapine.?!

METHODS

Data were extracted from the clinical trial database
for 3 double-blind placebo-controlled clinical trials
of lumateperone in patients with schizophrenia who
experienced an acute exacerbation of psychosis (all studies
registered at ClinicalTrials.gov): Study 005 (NCT01499563;
phase 2; 4 weeks’ duration; conducted December 2011-
November 2013), Study 301 (NCT02282761; phase 3; 4 weeks’
duration; conducted November 2014-July 2015), and Study
302 (NCT02469155; phase 3; 6 weeks’ duration; conducted
June 2015-August 2016). Patients were diagnosed according
to the Diagnostic Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR),?* or Fifth
Edition (DSM-5)?? criteria and confirmed by the Structured
Clinical Interview for DSM Disorders-Clinical Trial Version
(SCID)* or modified SCID.?> The study protocols were
reviewed and approved by the relevant Institutional Review
Board or Independent Ethics Committee at each study site,
and informed consent was obtained from all patients.

For the primary efficacy analysis, data were extracted from
the informative studies (Study 005, Study 301); data from the
failed Study 302 were included in a sensitivity analysis, as has
been done previously for a similar evaluation of lurasidone."
The denominator was the number of patients who had at
least 1 post-baseline PANSS measure. Patients who did not
complete the 28-day randomized phase of the study were
considered non-responders at time points following their
discontinuation. Data were collected for those who were
classified as responders at day 28 or had early termination.
Percentage reduction from baseline PANSS score was
calculated as [(endpoint total score - baseline total score)/
(baseline total score —30)].2%?” Data were extracted by study
arm, including the number of patients in each treatment
arm for the outcome of a >20%, >30%, >40%, and >50%

reduction from baseline on the PANSS total score at week
1, week 2, week 3, week 4, and endpoint (week 4 or early
termination).

Tolerability data were extracted for all 3 short-term
acute studies (005, 301, 302). Specific tolerability and safety
outcomes of clinical interest that occurred during the
double-blind period were assessed. For Study 302, data were
extracted for 2 time periods: start of study to end of week 4
and start of study to end of week 6. The denominator was the
number of all randomized patients who had received at least
1 dose of study drug. Data were extracted for the number
of patients in each treatment arm for the outcome of early
discontinuation from the study due to an AE; the number of
patients in each treatment arm with spontaneously reported
AEs of somnolence/sedation (combined term), nausea,
dry mouth, and dizziness/dizziness postural (selected
because the pooled incidence rate for lumateperone 42
mg/d is>5% as noted in the product label!); the number
of patients in each treatment arm with shifts at any time
of total cholesterol from <240 mg/dL to =240 mg/dL, low-
density lipoprotein (LDL) cholesterol from <160 mg/dL
to>160 mg/dL, fasting glucose from <126 mg/dL to =126
mg/dL, fasting triglycerides from <200 mg/dL to =200
mg/dL, and electrocardiogram heart rate-corrected QT
(ECG QTc) interval from <450 msec to >450 msec; and
the number of patients in each treatment arm at the last
observation carried forward (LOCF) endpoint with weight
gain of >7% from baseline, total cholesterol >240 mg/dL,
LDL cholesterol =160 mg/dL, fasting glucose =126 mg/dL,
fasting triglycerides > 200 mg/dL, plasma prolactin > 17 ng/
mL (men) and 225 ng/mL (women), and plasma prolactin
>34 ng/mL (men) and >50 ng/mL (women).

Additional tolerability data regarding sedation (single
term), somnolence (single term), and motoric AEs were
obtained from the FDA Drug Approval Package® and the
Integrated Summary of Safety, a component of the drug
approval regulatory submission (data on file, Intra-Cellular
Therapies, Inc.).

NNT and NNH with their respective 95% Cls were
calculated for lumateperone versus placebo; first individually
for each study and then pooled for the 42 mg/d lumateperone
dose. For the active control (risperidone 4 mg/d), analogous
analyses compared the active control versus placebo.

LHH was calculated for lumateperone 42 mg/d to
illustrate potential trade-offs for efficacy and tolerability
outcomes, specifically response versus the most common
AEs and for discontinuation because of an AE. Analogous
analyses were performed for the active control.

In all instances, if the 95% CI included “infinity,” then
the result was considered not statistically significant at
the P<.05 threshold. The terms statistically significant and
non-statistically significant are used descriptively and not
inferentially. The notation NS is used rather than showing
the non-continuous 95% CIs generated when statistical
significance was not achieved.

Indirect comparisons with other antipsychotics are
possible because similar analyses have been done with
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NNT, NNH, and LHH for Lumateperone

Table 1. Responder Rates (=20% and =30% Reduction From Baseline on the PANSS Total Score at Endpoint®) and NNT vs

Placebo

PANSS Total Lumateperone Lumateperone Lumateperone Risperidone
Score Reduction 28 mg/d 42 mg/d 84 mg/d 4mg/d
Threshold Across Placebo NNT NNT NNT NNT
Studies n/N % n/N % (95% Cl) n/N %  (95%Cl) n/N %  (95%Cl) n/N %  (95% Cl)
> 20% Reduction

Study 005 28/80  35.0 NA NA NA 38/76 500  7(NS) 25/80 313 -27(NS) 41/75 547 6(3-24)
Study 301 59/141 418 76/146 521 10(NS) 77/148  52.0 10(NS) NA NA NA NA NA NA
Studies 005 and 301  87/221 39.4 NA NA NA 115/224 513 9(5-36) NA NA NA NA NA NA
>30% Reduction

Study 005 18/80 225 NA NA NA 32/76 421 6(3-20) 21/80 263  27(NS) 31/75 413 6(3-23)
Study 301 39/141 277 57/146  39.0  9(5-179) 56/148 378 10(NS) NA NA NA NA NA NA
Studies 005 and 301 57/221 25.8 NA NA NA 88/224 393 8(5-21) NA NA NA NA NA NA

2Week 4 or early termination.

Abbreviations: NA=not applicable, NNT =number needed to treat, NS =not significant (at the P<.05 threshold, thus the 95% Cl is not shown),

PANSS = Positive and Negative Syndrome Scale.

most other second-generation antipsychotics, including all
current branded oral products.!’~! Many of these analyses
include the same efficacy and tolerability outcomes.

A brief tutorial and formulae used for calculating NNT,
NNH, and LHH can be found in Box 1 and Box 2 in the
Supplementary Material in an article by Citrome et al.?®

RESULTS

Efficacy

Study 005. Supplementary Table la provides the
rates of response as defined by different thresholds of
PANSS total score improvement from baseline and the
respective estimates for NNT versus placebo for each
dose of lumateperone assessed in Study 005 (42 mg/d
and 84 mg/d) and for the active control (risperidone 4
mg/d). Statistically significant estimates of NNT versus
placebo were observed for lumateperone 42 mg/d and
risperidone, but none of the outcomes were statistically
significant for the comparison of lumateperone 84 mg/d
versus placebo. Efficacy at week 4 or endpoint was similar
for lumateperone 42 mg/d and risperidone versus placebo
for the outcome of PANSS improvement >20% (7 [NS]
and 6 [95% CI, 3-24], respectively) and for the outcome of
PANSS improvement>30% (6 [95% CI, 3-20] and 6 [95%
CI, 3-23], respectively), with the NNT values becoming
smaller (more robust) as time progressed in the clinical trial.
For the PANSS responder thresholds of >40% and >50%
improvement from baseline, the NNT estimates generally
demonstrated small and/or non-significant effect sizes for
any of the comparisons.

Study 301. Supplementary Table 1b provides the data for
efficacy of lumateperone 28 mg/d and 42 mg/d as assessed
in Study 301. Efficacy at week 4 or endpoint was similar for
lumateperone 28 mg/d and lumateperone 42 mg/d versus
placebo for the outcome of PANSS improvement >20%
or 230%, with statistical significance achieved for the
lumateperone 28 mg/d group versus placebo at the latter
threshold (NNT 9 [95% CI, 5-179]). In general, NNT values
became smaller (more robust) as time progressed in the
clinical trial, although this was not consistent. For the PANSS

responder thresholds of >40% and >50% improvement from
baseline, the NNT estimates were statistically significant
at week 4 or endpoint for lumateperone 42 mg/d versus
placebo, with NNT values of 10 (95% CI, 6-147) and 10 (95%
CIL 6-39) for 240% and >50% improvement from baseline,
respectively.

Pooled Studies 005 and 301: placebo and lumateperone
42 mg/d. Statistically significant estimates of NNT versus
placebo were observed for lumateperone 42 mg/d for
most timepoints at all the responder thresholds tested
(Supplementary Table 1¢). In general, the NNT values became
smaller (more robust) as time progressed in the clinical trials.
As summarized in Table 1, the NNT for response versus
placebo for lumateperone 42 mg/d at endpoint was 9 (95%
CIL, 5-36) and 8 (95% CI, 5-21) for the responder thresholds
of 220% and >30% improvement on the PANSS total score,
respectively. Supplementary Table 1d shows a sensitivity
analysis that pooled together data from week 4 of studies
005 and 301 as well as Study 302 (the failed study in which
there was a high placebo response). The NNT estimates for
lumateperone 42 mg/d versus placebo remained statistically
significant, but were less robust, with 95% Cls that overlapped
with those pooled from the studies that were informative
regarding efficacy (Studies 005 and 301). In pooled analyses
from studies 005 and 302, the analogous NNT estimates for
risperidone 4 mg/d versus placebo also demonstrated less
robust NNT estimates than from the informative Study 005
alone, and with overlapping 95% CIs. Moreover, the 95%
ClIs for the risperidone NNT estimates overlapped those for
lumateperone 42 mg/d versus placebo for both thresholds.

Tolerability

Study 005. For each lumateperone dose (42 mg/d and 84
mg/d) and the active control (risperidone 4 mg/d) assessed in
Study 005, Supplementary Table 2a shows the rates and NNH
estimates versus placebo for discontinuation because of an
AE, the most common AEs as reported in lumateperone
product labeling, shifts in glucose or lipid values, proportions
of patients with laboratory tests, ECG QT intervals, or weight
gain denoting potentially clinically relevant abnormalities,
among other tolerability measures. AEs were more frequent
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Table 2. AEs and NNH for Lumateperone From Pooled Studies 005, 301, and 302° and Risperidone From Pooled Studies 005

and 302°

Pooled Studies 005, 301, and 302

Pooled Studies 005 and 302

Placebo Lumateperone 42 mg/d Placebo Risperidone 4 mg/d
(N=412)° (N=406)¢ (N=263)° (N=255)f
Outcome n % n % NNH (95% Cl)9 n % n % NNH (95% Cl)9
Discontinuation from the study because of an AE 3 0.7 4 1.0 389(NS) 2 08 11 43 29(16-118)
AE of somnolence/sedation 41 100 97 239 8(6-12) 27 103 59 231 8(6-16)
AE of dry mouth 9 22 23 57 29 (17-122) 2 0.8 12 4.7 26 (15-88)
AE of nausea 19 46 36 89 24 (13-121) 8 30 16 6.3 31(NS)
AE of dizziness or dizziness postural 1 27 22 5.4 37 (19-1921) 5 1.9 9 35 62 (NS)
Shifts of total cholesterol at any time from <240 mg/dL 53 129 67 165 28 (NS) 35 133 23 90  -24(NS)
to =240 mg/dL
Shifts of fasting glucose at any time from < 126 mg/dL 24 58 18 44 -72(NS) 17 6.5 22 8.6 47 (NS)
to=126 mg/dL
Shifts of LDL cholesterol at any time from < 160 mg/dL 41 100 51 126 39(NS) 25 9.5 9 35 —17 (-10to -57)
to>160 mg/dL
Shifts of fasting triglycerides at any time from <200 mg/dL 57 138 40 99 -26(NS) 36 137 40 157 50 (NS)
t0>200 mg/dL
Shifts of ECG QTcB interval at any time from <450 msec 23 56 32 7.9 44 (NS) 16 6.1 25 9.8 27 (NS)
t0>450 msec
Shifts of ECG QTcF interval at any time from <450 msec 3 07 1 02 -208(NS) 2 08 2 08 4192(NS)
t0>450 msec
Weight gain of 7% from baseline at LOCF endpoint" 23 56 26 64 122(NS) 18 6.8 36 141 14 (8-50)
Total cholesterol at LOCF endpoint” > 240 mg/dL 50 121 56 1338 61 (NS) 36 137 29 114 —44 (NS)
Fasting glucose at LOCF endpoint" =126 mg/dL 22 53 13 32 —47(NS) 16 6.1 21 82 47 (NS)
LDL cholesterol at LOCF endpoint"> 160 mg/dL 40 9.7 47 116 54 (NS) 27 103 13 5.1 -20(-11to-163)
Fasting triglycerides value at LOCF endpoint" > 200 mg/dL 48 117 29 71 -23(-12t0o-191) 32 122 35 137 65 (NS)
Plasma prolactin value at LOCF endpoint"
>17 ng/mL (men) 36 113 35 11.7 220(NS) 22 112 164 80.0 2(2-2)
>34 ng/mL (men) 0 0.0 0 0.0 ND 0 0.0 0 0.0 ND
>25 ng/mL (women) 12 130 7 65 =16(NS) 9 136 42 840 2(2-2)
=50 ng/mL (women) 0 0.0 0 0.0 ND 0 0.0 0 0.0 ND

aCalculated to end of week 4; pooled placebo and lumateperone 42 mg/d.
bCalculated to end of week 4; pooled placebo and risperidone 4 mg/d.

The populations consisted of ©320 men and 92 women, 299 men and 107 women, ©197 men and 66 women, and 2205 men and 50 women.
9A “negative” NNH occurs when the event rate is greater for placebo than for the antipsychotic tested.

PWeek 4 or early termination.

Abbreviations: AE=adverse event, ECG=electrocardiogram, LDL =low-density lipoprotein, LOCF =last observation carried forward, ND =no difference,
NNH =number needed to harm, NS =not significant (at the P <.05 threshold, thus the 95% Cl is not shown), QTcB = Bazett formula for corrected QT,

QTcF =Fridericia formula for corrected QT.

with lumateperone 84 mg/d than with the 42 mg/d dose;
thus, the NNH values versus placebo were higher (e, less
problematic) for the 42 mg/d dose. For lumateperone 42
mg/d, the only statistically significant NNH estimate versus
placebo was for the AE of nausea (NNH=17; 95% CI,
9-120,576). Although the NNH for somnolence/sedation
was 6 (95% CI, 4-14) for lumateperone 84 mg/d, it was 27
(NS) for lumateperone 42 mg/d, with the latter comparable
to what was observed for risperidone (NNH vs placebo: 16;
NS) on this outcome. The NNH value for shift of fasting
triglycerides from <200 mg/dL to =200 mg/dL was a single
digit, but a negative value, denoting that the rate of these
shifts was higher for placebo than for lumateperone.

NNH versus placebo for risperidone 4 mg/d for the
outcome of discontinuation because of an AE was more
robust (41; NS) than for lumateperone (83 and -85 for 42
mg/d and 84 mg/d, respectively; NS). Of note, the NNH
versus placebo for weight gain > 7% from baseline was 9 (95%
CI, 5-49) for risperidone and 17 (NS) for lumateperone 42
mg/d. NNH versus placebo for elevation of prolactin values
for risperidone was 2 (95% CI, 2-3) for men and 2 (95% CI,
2-6) for women, in contrast to NNH values of 36 (NS) and
-12 (NS) for lumateperone 42 mg/d for men and women,
respectively.

Study 301. Tolerability measures for each dose of
lumateperone assessed in Study 301 (28 mg/d and 42 mg/d)
are shown in Supplementary Table 2b. The only statistically
significant NNH estimate was for the AE of somnolence/
sedation for which the NNH versus placebo was 9 (95% CI,
6-31) and 5 (95% CI, 4-9) for the lumateperone 28 mg/d
and 42 mg/d dose groups, respectively.

Study 302. Tolerability measures for each dose of
lumateperone assessed in Study 302 (14 mg/d and 42
mg/d) and the active control (risperidone 4 mg/d) are
shown in Supplementary Table 2¢ (through week 4) and
Supplementary Table 2d (through week 6). Safety and
tolerability data were similar through week 4 and through
week 6. Examining the entire 6 weeks of the study, fewer
patients receiving lumateperone 42 mg/d discontinued
the study because of an AE compared with patients in
the placebo group (NNH = -178). In contrast, the NNH
versus placebo on this outcome for the risperidone group
was 20 (95% CI, 12-64). All groups experienced AEs of
somnolence/sedation at rates higher than placebo, with
resultant NNH values versus placebo of 12 (95% CI, 7-72),
8 (95% CI, 5-18), and 7 (95% CI, 5-12), for lumateperone
14 mg/d, lumateperone 42 mg/d, and risperidone 4 mg/d,
respectively. Although the AE of dry mouth also yielded
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a statistically significant NNH estimate versus placebo for
lumateperone 42 mg/d (NNH =20; 95% CI, 12-53), none
of the other outcomes did so, other than the negative NNH
value observed for weight gain (weight gain>7% from
baseline occurred at a higher rate in the placebo group). For
risperidone, the AE of dry mouth yielded a NNH estimate
versus placebo of 25 (95% CI, 15-91), a NNH versus placebo
for weight gain of 13 (95% CI, 7-174), and a NNH of 2 for
elevation in prolactin levels (95% CI, 2-2 for both men and
women).

Pooled Studies 005, 301, 302 (to end of week 4):
pooled placebo and lumateperone 42 mg/d. Tolerability
measures for lumateperone 42 mg/d after up to 4 weeks of
exposure for studies 005, 301, and 302 are shown in Table
2. Discontinuation because of an AE was uncommon,
and the NNH versus placebo was 389 (NS). Somnolence/
sedation was the only AE that resulted in a NNH value < 10
(NNH vs placebo=8 [95% CI, 6-12]). Although the NNH
estimates for the AEs of dry mouth, nausea, and dizziness/
dizziness postural were statistically significant, the effect
size was much smaller than for somnolence/sedation. No
other tolerability outcomes demonstrated a statistically
significant NNH estimate other than a negative NNH value
for elevation of fasting triglycerides at endpoint (this event
was more commonly observed in the placebo group). The
occurrence of weight gain>7% from baseline yielded a
NNH estimate of 122 (NS). There was no consistent signal
denoting a deleterious effect of lumateperone 42 mg/d
on metabolic outcomes, the ECG QT interval, or plasma
prolactin levels.

Pooled Studies 005, 302 (to end of week 4): pooled
placebo and risperidone 4 mg/d. Tolerability measures
for risperidone 4 mg/d after up to 4 weeks of exposure for
studies 005 and 302 are shown in Table 2. Discontinuation
because of an AE was greater for the risperidone group
than for placebo, yielding a NNH versus placebo of 29
(95% CI, 16-118). The NNH versus placebo for the AE
of somnolence/sedation was 8 (95% CI, 6-16) which was
similar to that observed for the pooled lumateperone 42
mg/d data (Table 2).

The NNH estimate for the AE of dry mouth with
risperidone versus placebo was also statistically significant
but with a less robust effect size than for somnolence/
sedation and similar to that observed for the pooled
lumateperone 42 mg/d data (Table 2). Although the NNH
estimate versus placebo for weight gain >7% from baseline
for risperidone was statistically significant at 14 (95% CI,
8-50), the remainder of the metabolic outcomes did not
demonstrate a consistent signal denoting a deleterious
effect.

Prolactin elevation was a common event with risperidone
4 mg/d, with >80% of men and women meeting or exceeding
the pre-specified thresholds of 17 ng/mL and 25 ng/mL,
respectively, yielding NNH estimates versus placebo of 2
(95% CI, 2-2) for both sexes. Prolactin elevations >34 ng/
mL (men) or 250 ng/mL (women) were not observed in any
patients in any of the trials.

NNT, NNH, and LHH for Lumateperone

Motoric adverse events. According to data extracted
from the lumateperone Drug Approval Package,® an AE of
akathisia was observed in 8 (2.0%) of 406 patients randomized
to lumateperone 42 mg/d versus 12 (2.9%) of 412 among
those randomized to placebo across the 3 studies,’ yielding
a NNH of -107 (NS). Rates of akathisia for the other doses
of lumateperone—14 mg/d (1/172; 0.6%), 28 mg/d (2/150;
1.3%), and 84 mg/d (2/83; 2.4%)—were similar but were
somewhat higher for risperidone 4 mg/d at 12 (4.7%) of 255
and for the latter yielding a NNH versus placebo of 56 (NS).
The frequency of reported events related to extrapyramidal
symptoms, including akathisia, extrapyramidal disorder,
muscle spasms, restlessness, musculoskeletal stiffness,
dyskinesia, dystonia, muscle twitching, tardive dyskinesia,
tremor, drooling, and involuntary muscle contractions, was
6.7% for lumateperone 42 mg/d, 10.6% for risperidone 4
mg/d, and 6.3% for placebo (lumateperone product label!
and data on file, Intra-Cellular Therapies, Inc.), resulting in
NNH values versus placebo of 295 (NS) for lumateperone
42 mg/d and 24 (NS) for risperidone 4 mg/d. There were no
clinically meaningful changes from baseline on the Barnes
Akathisia Rating Scale, Simpson Angus Scale, or Abnormal
Involuntary Movement Scale in any treatment arm (placebo,
lumateperone, or risperidone) in the 3 placebo-controlled
studies.’

Indirect Comparisons

Efficacy. Figure 1 describes the NNT for response versus
placebo for selected oral, first-line, second-generation
antipsychotics, as calculated from acute pivotal placebo-
controlled trials in adults that were noted as informative in
product labeling (Table 1).!7-192129-33 The 95% CI for NNT
for response versus placebo for lumateperone 42 mg/d
overlaps with that found in analogous analyses of several
oral, first-line, second-generation antipsychotics.

Tolerability: overview of NNH for weight gain,
somnolence/sedation, and akathisia. The NNH versus
placebo for approved first-line, oral, second-generation
antipsychotics in adults for weight gain, somnolence/
sedation, and akathisia is shown in Table 3.317:3 The values
for risperidone differ from what was observed during the
lumateperone clinical trial program, as the pivotal studies
for risperidone were done in the past with differences in
study designs, doses, and study populations. Heterogeneity
of study designs and populations can also account for the
differing estimates seen for quetiapine immediate release
and quetiapine extended release. Nonetheless, these NNH
values can be helpful in providing a broad overview of
medication tolerability.

Lumateperone 42 mg/d appears best-in-class on the
outcome of weight gain>7% from baseline with a NNH
estimate versus placebo of 122, followed by lurasidone
(NNH=67).

More patients receiving placebo experienced akathisia
than patients receiving lumateperone 42 mg/d, thus the
notation of no difference from placebo; this has also been
observed for iloperidone and quetiapine immediate release.
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Figure 1. Efficacy as Measured by NNT for Response vs Placebo for Selected Second-Generation Oral Antipsychotics, From the

Acute Pivotal Placebo-Controlled Trials in Adults, Noted as Informative in Product Labeling®

1,000
2
[
8 1001
o
g
=
]
el
[
el
3
z
g
c 10 10 Lo
3 8 8 7 }
6 6 s
L,
1 T T T T T T T T 1
Lumateperone  Aripiprazole Asenapine Brexpiprazole  Cariprazine Lurasidone Paliperidone  Quetiapine XR  Ziprasidone
Antipsychotic, dose, length of study (or studies)  Drug, n/N (%) Placebo, n/N (%)  NNT (95% Cl)
Lumateperone 42 mg/d, 4 wk 88/224(39.3) 57/221(25.8) 8 (5-21)
Aripiprazole 10-30 mg/d, 4-6 wk ~301/795(37.8) ~99/404(24.5) 8(6-13)
Asenapine 10-20 mg/d, 6 wk ~133/272(49.1) ~55/182(30.4) 6(4-11)
Brexpiprazole 2-4 mg/d, 6 wk 327/718 (45.5) 111/358(31.0) 7(5-12)
Cariprazine 1.5-6 mg/d, 6 wk 274/877 (31.2) 93/442(21.0) 10 (7-19)
Lurasidone 40-160 mg/d, 6 wk 517/1030(50.2)  158/496(31.9) 6 (5-8)
Paliperidone 6-15 mg/d, 6 wk ~441/835(52.8) ~95/356(26.6) 4 (4-5)
Quetiapine XR 400-800 mg/d, 6 wk 182/339(53.7) 35/115(30.4) 5(3-8)
Ziprasidone 80-160 mg/d, 6 wk 62/207 (30.0) 16/91 (17.6) 9 (5-43)

Response defined as > 30% improvement on the PANSS total score (lumateperone [Table 1], cariprazine,'” lurasidone,'® asenapine,

2129 paliperidone,3°

quetiapine XR,>' 1 of the 3 pivotal trials for ziprasidone3?); = 30% improvement on the PANSS total score or CGI-l score of 1 (very much improved) or 2
(much improved) (aripiprazole,*® brexpiprazole'®). Analogous data for = 30% improvement on PANSS total score are unavailable for the pivotal trials of

risperidone, olanzapine, quetiapine IR, or iloperidone.

Abbreviations: CGI-I=Clinical Global Impressions-Improvement scale, IR=immediate release, NNT=number needed to treat, PANSS = Positive and Negative

Syndrome Scale, XR=extended release.

In addition, NNH estimates versus placebo are >100 for
brexpiprazole and quetiapine extended release, indicating a
favorable profile regarding akathisia for those interventions
as well. Figure 2A illustrates a forest plot of akathisia AEs
versus placebo for the first-line, oral, second-generation
antipsychotics approved for the treatment of schizophrenia
based on available information.**

The NNH estimate versus placebo for somnolence/
sedation for lumateperone 42 mg/d is 8, approximately
the same as that observed for quetiapine extended release
(Figure 2B). On this AE outcome, cariprazine has the most
favorable NNH value versus placebo (NNH =65), followed
by brexpiprazole (NNH = 50).%*

Supplementary Table 3 outlines antipsychotic-associated
somnolence and/or sedation AEs, as observed in short-term,
acute, placebo-controlled clinical trials, for lumateperone
42 mg/d and for first-line, oral, second-generation

antipsychotics approved for the treatment of schizophrenia,
using the metric of absolute risk increase versus placebo.*
Forest plots for these rates of somnolence/sedation
(combined terms) are shown in Figure 2B, and forest plots
for these rates of somnolence (single term) and sedation
(single term) are provided in Supplementary Figures 1 and
2, respectively. There is significant overlap in the 95% Cls
for lumateperone 42 mg/d with the aforementioned AEs for
many of the other antipsychotics.

Discontinuation because of AEs. Overall tolerability/
acceptability can be measured by NNH versus placebo for
discontinuation because of an AE. Supplementary Table 4
summarizes this outcome for lumateperone (NNH =389)
and for other oral second-generation antipsychotics, from
the acute pivotal placebo-controlled trials in adults, as noted
in product labeling and Drug Approval Packages.®*~%6 The
underlying discontinuation rates vary greatly, rendering
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Table 3. NNH vs Placebo for Approved First-Line, Oral,
Second-Generation Antipsychotics in Adults for Weight

Gain, Somnolence/Sedation, and Akathisia, as Observed in
Acute Short-Term Studies®

NNHfor ~ NNH for AEsof ~ NNH for

Weight Somnolence/ AEs of
Antipsychotic Gain=7% Sedation® Akathisia
Lumateperone 122 8 ND
Aripiprazole 21 34 31
Asenapine sublingual 35 17 26
Brexpiprazole 17 50 112
Cariprazine (to 6 mg/d) 34 65 15
lloperidone 10 16 ND
Lurasidone 67 1 1
Olanzapine 6° 10 25
Paliperidone 35 42 40
Quetiapine immediate release 6 15 ND
Quetiapine extended release 22 7 188
Risperidone (to 8 mg/d) 18¢ 13 15
Ziprasidone 16 13 72

2Data were observed in acute short-term lumateperone studies for
schizophrenia (pooled doses) from Table 2 (weight gain and somnolence/
sedation) and the FDA drug approval package (akathisia).® See Citrome'”
(weight gain) and Citrome3* (somnolence/sedation and akathisia).

bFor somnolence, sedation, or combined terms, whichever is the lowest (ie,
most impactful) NNH.

“Reported in product labeling for schizophrenia and bipolar mania pooled
together.

Abbreviations: AE=adverse event, FDA=US Food and Drug Administration,
ND = no difference or rate with medication is lower than rate with
placebo, NNH=number needed to harm.

interpretation difficult. All the listed antipsychotics appear
reasonably tolerable, with the lowest NNH (least favorable)
evidenced for risperidone with a NNH versus placebo of 41
(NS). Several of the antipsychotics (aripiprazole, asenapine,
brexpiprazole, cariprazine, iloperidone, olanzapine,
paliperidone, and quetiapine extended release) have negative
values for NNH versus placebo on this outcome, as more
patients randomized to placebo than to the antipsychotic
medication discontinued because of an AE in the clinical
trials of those compounds.

Likelihood to be helped or harmed (LHH). Supplementary
Figure 3 illustrates benefits versus harms for lumateperone
42 mg/d benefit by plotting NNT and NNH versus placebo
with 95% ClIs, using pooled data from Tables 1 and 2.
Except for the AE of somnolence/sedation, effect sizes are
consistently larger for the efficacy outcomes than for the
tolerability outcomes.

Supplementary Table 5 provides the LHH for
lumateperone 42 mg/d by contrasting the NNTs versus
placebo for therapeutic response (defined as a >20% and
>30% improvement from baseline on the PANSS total score)
and NNHs versus placebo for tolerability (as defined by rate
of discontinuation because of an AE, rate of weight gain >7%
from baseline, somnolence/sedation AE rate, and akathisia
AE rate). Similar analyses were performed for risperidone 4
mg/d from the trials in which it was included as an active
control. LHH for response versus somnolence/sedation
was ~ 1 for both lumateperone and risperidone; thus, an
encounter of a therapeutic response or an AE of somnolence/
sedation is equally likely for these 2 drugs. For the other
LHH calculations (response vs discontinuation because of

NNT, NNH, and LHH for Lumateperone

an AE, response vs weight gain, and response vs akathisia),
the LHH values for lumateperone 42 mg/d ranged from
13.6 to 48.6, meaning that lumateperone 42 mg/d is 13.6
to 48.6 times more likely to result in a therapeutic response
(note: akathisia was excluded from the LHH calculation for
lumateperone because the rate of akathisia was higher in the
placebo group). In contrast, for risperidone, the analogous
LHH values appear to be about 1 order of magnitude smaller
(less desirable), ranging from 2.3 to 9.3 (excluding the LHH
for somnolence/sedation), meaning that risperidone 4 mg/d
is about 2.3 to 9.3 times more likely to result in a therapeutic
response than a discontinuation because of an AE, weight
gain >7% from baseline, or an AE of akathisia.

Because a negative value for NNH denotes an event
that occurs more frequently with placebo than with the
antipsychotic, LHH cannot be meaningfully calculated under
these circumstances. This was observed for lumateperone
for akathisia, for which the NNH versus placebo was —107
(NS). In the case of zero or negative absolute risk difference
for a tolerability assessment, some authors have imputed the
absolute risk difference as 0.001 (resulting in a NNH estimate
of 1,000).47%% A NNH of 1,000 for akathisia would give a
LHH for response versus akathisia of ~ 100 for lumateperone
42 mg/d.

DISCUSSION

The efficacy profile of lumateperone 42 mg/d is similar
to those of most other first-line, oral, second-generation
antipsychotics; however, it is unique in not being associated
with clinically relevant effects on body weight, metabolic
variables, motoric function, the ECG QT interval, or
prolactin levels,' with a LHH much greater than 1 comparing
therapeutic response to these tolerability/safety outcomes.
The most prominent AE of lumateperone is somnolence/
sedation. In the clinical trials examined here, AE rates for
somnolence/sedation were similar to that observed with
the active control, risperidone 4 mg/d. Clinically, additional
considerations include the time to onset of the AE versus
time to onset of a therapeutic response, as well as the
severity and duration of the AE. The AE in question may
be easily manageable if it is non-serious and short-lived.
In the placebo-controlled clinical trials included in this
analysis, lumateperone was administered in the morning,
which increased patients’ likelihood of experiencing an
AE of somnolence/sedation. Nonetheless, the majority of
somnolence/sedation events were of mild intensity for all
treatment groups, and none were severe.* In an open-
label antipsychotic switch study in adult outpatients with
stable schizophrenia who were switched from previous
antipsychotics to lumateperone 42 mg/d for 6 weeks,!°
medication was administered in the evening, and the rate of
somnolence was lower (6.6%).

The study has several limitations, including that the
data analyzed were limited to dichotomous outcomes. The
metrics of NNT and NNH are not appropriate for continuous
outcomes, such as mean change in PANSS total score, and
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Figure 2. Antipsychotic-Associated (A) Akathisia AEs and (B) Somnolence/Sedation (Combined Terms) AEs for First-Line, Oral,

Second-Generation Antipsychotics Approved for the Treatment of Schizophrenia, as Observed in Short-Term, Acute, Placebo-
Controlled Clinical Trials?

A. Antipsychotic-associated akathisia AEs

Rate With Rate With
Antipsychotic Antipsychotic, n/N (%)°  Placebo, n/N (%)° i ARI (95% Cl) NNH (95% Cl)
Lurasidone 195/1,508 (12.9) 21/708 (3.0) i 11(9-13)
Cariprazine 109/1,032 (10.6) 21/584 (3.6) i ——————t 15(11-22)
Risperidone 37/366 (10) 7/225(3) i *> 15(10-32)
Olanzapine 12/248 (5) 1/118(1) i L — 25(14-134)
Asenapine SL 36/572(6.3) 12/503 (24) i —————— 26 (16-67)
Aripiprazole 93/926 (10.0) 28/413 (6.8) i»—0—< 31(16-622)
Paliperidone 55/850 (6.5) 14/355(3.9) é—¢—< 40 (NS)
Ziprasidone 59/702 (84) 19/273 (70) i < 72 (NS)
Brexpiprazole 47/852 (5.5) 17/368 (4.6) % 112 (NS)
Quetiapine XR 17/951(1.8) 4/319(1.3) »—Eh¢—< 188 (NS)
lloperidone 17/874(1.9) 16/587 (2.7) >—¢—§—< -129(NS)
Lumateperone 8/406 (2.0) 12/412(2.9) »—0—%—4 -107 (NS)
-4-3-2-101 23 456 7 8 9101112
«—Favors  Favors —
Antipsychotic  Placebo
B. Antipsychotic-associated somnolence/sedation (combined terms) AEs
Rate With Rate With ‘
Antipsychotic Antipsychotic, n/N (%)®  Placebo, n/N (%)° : ARI (95% Cl) NNH (95% Cl)
Quetiapine XR 235/951(24.7) 33/319(5.3) § —_———— 7 (6-10)
Lumateperone 97/406 (23.9) 41/412(10.0) i 8(6-12)
Lurasidone 256/1,508 (17.0) 50/708 (7.1) i ———— 11(8-14)
lloperidone 104/874(11.9) 31/587 (5.3) ‘ e 16 (11-27)
Asenapine SL 74/572(13) 26/378(6.9) § —_———— 17 (11-43)
Paliperidone 80/850 (9.4) 25/355 (7.0) »—;—0—« 42 (NS)
Brexpiprazole 43/852 (5) 11/368 (3) '3—0—< 50 (NS)
Cariprazine 73/1,114 (6.5) 29/584 (5) %’—* 65 (NS)

0 2 4 6 8 10

< Favors  Favors —
Antipsychotic  Placebo

2Data are reported in the Drug Approval Package,® Supplementary Table 5, Table 2, Supplementary Table 3, and Citrome3*; the figure shows ARl and NNH vs

placebo.

bNumerators are estimates unless exact values are available.
Abbreviations: AE=adverse event, ARI=absolute risk increase, NNH=number needed to harm, NS =not significant (at the P<.05 threshold, thus the 95% Cl

for NNH is not shown), SL=sublingual, XR=extended release (pooled data for the immediate release formulation are not available).

require dichotomization for NNT to be directly calculated.
In addition, the results may not be generalizable to patients
outside the confines of a clinical trial; this is always a concern
for results of registration trials because of the strict inclusion/
exclusion criteria that these studies require. Reasons for
clinical trial discontinuation can be complex; thus, NNH
for discontinuation due to AEs in a study may not always
generalize to overall tolerability in clinical practice. The brief
durations of the available controlled studies of lumateperone
limit the sensitivity of calculating NNH for delayed adverse
outcomes, and the relatively small sample sizes of the studies
limit sensitivity of calculating NNH for uncommon adverse

outcomes and subpopulation effects. Attention to the
underlying percentages used to calculate NNT or NNH is a
relevant consideration because a NNT of 10 may result from
a difference in responder rates of 20% versus 10% or 90%
versus 80%, which represent very different clinical scenarios.

Indirect comparisons of NNT and NNH with other
antipsychotics as calculated from other studies of these
agents versus placebo must be approached with caution
because of heterogeneity in study design, including age
of participants, dosing, and duration. For example, there
may be differences in the time when study medication was
administered and in the timing of when the assessments were
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made. Heterogeneity is exemplified by the'large variation in
discontinuation rates because of AEs for patients randomized
to placebo, ranging from as low as 0.7% for the lumateperone
clinical trials to as high as 14.7% for the brexpiprazole clinical
trials (Supplementary Table 4). Product labels routinely have
disclaimers stating that “because clinical trials are conducted
under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and
may not reflect the rates observed in practice”! Although
NNH calculations involve taking into account any underlying
placebo AE rate, studies differ in terms of settings (inpatient,
outpatient) and expectations on the part of both investigators
and patients regarding AEs in general, their specific type, and
their anticipated severity.

An additional limitation is that most of the pivotal trials
used in the calculation of NNT and NNH for the other
agents were 6 weeks in duration versus 4 weeks for the
positive lumateperone trials. Placebo response rates have
historically been a source of controversy, and rates varied
from a low of 11.3% for the lumateperone clinical trials to as
high as 31.9% for the clinical trials of lurasidone.*® A further
caveat is that baseline psychopathology was generally less
severe in the clinical trials of lumateperone, as observed by
mean baseline PANSS total score (mean range, 84.6-90.4,
moderately-to-markedly ill)®*! compared with clinical
trial populations for other agents (markedly ill) including
brexpiprazole (94.6-96.3),%52 lurasidone (89.6-97.9),%
cariprazine (94.1-98.1),>*% aripiprazole (92.6-100.2),°%
asenapine (92.2-96.5),%° paliperidone (91.6-94.6),60-%2 and
iloperidone (90.3-96.0).%2

Enumeration of responder rates for other antipsychotics
was limited to when data for a >30% reduction from
baseline on the PANSS were available, including when
it was part of the definition of response together with a
Clinical Global Impressions-Improvement scale score of

NNT, NNH, and LHH for Lumateperone

very much improved or much improved (a'measure not
used in the lumateperone placebo-controlled clinical trials
described here). For other agents, it was not always noted
if responder rate calculations were made by subtracting 30
from the measured PANSS total scores. Eliminated from
further consideration for indirect efficacy comparisons
were the pivotal trials of risperidone, olanzapine, quetiapine
immediate release, and iloperidone, for which categorical
response data either were not available, used different
thresholds (eg, > 20% improvement), or used different rating
scales (eg, Brief Psychiatric Rating Scale or only the positive
subscale of the PANSS). Lastly, only informative (positive)
trials were included in the indirect efficacy comparisons;
adding trials that did not demonstrate superiority to
placebo on the primary outcome measure would weaken
the effect size estimates (as has been demonstrated here
in Supplementary Table 1d and seen with lurasidone in a
similar NNT analysis'® and with asenapine as described in
a meta-analysis conducted by its manufacturer®?).

CONCLUSION

Lumateperone 42 mg/d is efficacious in treating
schizophrenia and is not associated with clinically relevant
effects on body weight, metabolic variables, motoric
function, the ECG QT interval, or prolactin levels, with a
LHH much greater than 1 comparing therapeutic response to
these tolerability/safety outcomes. However, lumateperone
appears to be associated with somnolence/sedation, and
LHH approaches 1 when contrasting therapeutic response
versus a somnolence/sedation AE. In indirect comparisons
with other antipsychotics, this somnolence/sedation AE
profile is not entirely dissimilar to that of many other
antipsychotic medications; however, the avoidance of weight
gain, glucose/lipid abnormalities, and akathisia and the
absence of prolactin elevations render lumateperone unique.
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SUPPLEMENTARY APPENDIX FOR
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SUPPLEMENTARY TABLES

Supplementary Table 1. Lumateperone efficacy outcomes and NNT vs. placebo
Supplementary Table 1a. Lumateperone efficacy outcomes and NNT vs. placebo: Study 005

Percent reduction from 1;15.2215;) Lumate[Z§11);16e)42 mg/d Lumat'f‘l;;one " RisPer(igil;g; med
baseline on the PANSS Total (N=80)
score at various timepoints T T T
no| % n Yo (92’/1:I cy | M| 7 (951§/ljc1)a no| % (951\01/1: CI?
> 20% reduction at Week 1 14 | 175 17 | 224 21 (ns) 16 | 20.0 40 (ns) 27 | 36.0 6(4-21)
> 20% reduction at Week 2 25 | 313 | 26 | 342 34 (ns) 20 | 25.0 | —16 (ns) 30 | 40.0 12 (ns)
> 20% reduction at Week 3 28 | 350 | 34 | 447 11 (ns) 29 | 363 80 (ns) 35 | 46.7 9 (ns)
> 20% reduction at Week 4 28 | 350 | 37 | 487 8 (ns) 23 | 28.8 | —16(ns) 39 | 520 6 (4-63)
> 20% reduction at endpoint® 28 | 350 | 38 | 50.0 7 (ns) 25 | 313 —27 (ns) 41 | 547 6 (3-24)
> 30% reduction at Week 1 3 3.8 9 11.8 13 (ns) 9 | 11.3 14 (ns) 14 | 18.7 7 (5-20)
> 30% reduction at Week 2 15 188 | 23 | 303 9 (ns) 12 | 150 | —27 (ns) 22 | 293 10 (ns)
> 30% reduction at Week 3 16 | 200 | 23 | 303 10 (ns) 17 | 213 80 (ns) 26 | 34.7 7 (4-129)
> 30% reduction at Week 4 18 | 225 | 31 | 40.8 6 (4-26) 20 | 25.0 40 (ns) 30 | 40.0 6 (4-32)
> 30% reduction at endpoint® 18 | 22.5 32 | 421 6 (3-20) 21 | 263 27 (ns) 31 | 413 6 (3-23)
> 40% reduction at Week 1 1 1.3 6 79 | 15(8-897) | 3 3.8 40 (ns) 2 2.7 71 (ns)
> 40% reduction at Week 2 9 11.3 9 11.8 169 (ns) 6 7.5 27 (ns) 11 14.7 30 (ns)
> 40% reduction at Week 3 10 | 125 17 | 224 11 (ns) 5 6.3 —16 (ns) 16 | 21.3 12 (ns)
> 40% reduction at Week 4 11 13.8 19 | 25.0 9 (ns) 14 | 175 27 (ns) 17 | 227 12 (ns)
> 40% reduction at endpoint® 11 13.8 19 25.0 9 (ns) 14 | 175 27 (ns) 18 | 24.0 10 (ns)
> 50% reduction at Week 1 0 0.0 3 3.9 26 (ns) 2 2.5 40 (ns) 1 1.3 75 (ns)
> 50% reduction at Week 2 1 1.3 3 39 38 (ns) 1 1.3 ND 4 5.3 25 (ns)
> 50% reduction at Week 3 3 3.8 9 11.8 13 (ns) 2| 25 —80 (ns) 7 9.3 18 (ns)
> 50% reduction at Week 4 8 10.0 11 14.5 23 (ns) 4 5.0 —20 (ns) 10 | 133 30 (ns)
> 50% reduction at endpoint® 8 10.0 11 14.5 23 (ns) 4 5.0 —20 (ns) 11 14.7 22 (ns)

A “negative” NNT occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

®Week 4 or early termination.

Abbreviations: CI: confidence interval; ND: no difference; NNT: number needed to treat; ns: not significant at the P
<.05 threshold, thus the 95% CI is not shown; PANSS: Positive and Negative Syndrome Scale.
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Supplementary Table 1b. Lumateperone efficacy outcomes and NNT vs. placebo: Study 301

Percent reduction from baseline (Il’\llicleatblt; Lumate(p;:;ngs mg/d Lumate(l;ei (igg )42 mg/d
on t.he PAN SS Total score at NNT NNT
various timepoints n % n % (95% CI)* n % 95% CI)
>20% reduction at Week 1 38 27.0 46 31.5 22 (ns) 52 35.1 13 (ns)

> 20% reduction at Week 2 55 39.0 57 39.0 2941 (ns) 73 49.3 10 (ns)
>20% reduction at Week 3 52 36.9 71 48.6 9 (5-259) 73 493 8 (5-90)
> 20% reduction at Week 4 54 383 71 48.6 10 (ns) 74 50.0 9 (5-301)
> 20% reduction at endpoint® 59 41.8 76 52.1 10 (ns) 77 52.0 10 (ns)

> 30% reduction at Week 1 13 9.2 21 14.4 20 (ns) 29 19.6 10 (6-42)
> 30% reduction at Week 2 31 22.0 31 21.2 —133 (ns) 40 27.0 20 (ns)

> 30% reduction at Week 3 37 26.2 52 35.6 11 (ns) 51 34.5 13 (ns)

> 30% reduction at Week 4 36 25.5 53 36.3 10 (5-641) 54 36.5 10 (5-268)
> 30% reduction at endpoint® 39 27.7 57 39.0 9 (5-179) 56 37.8 10 (ns)

> 40% reduction at Week 1 3 2.1 14 9.6 14 (8-48) 11 74 | 19(10-221)
> 40% reduction at Week 2 10 7.1 15 10.3 32 (ns) 21 14.2 | 15(8-1745)
> 40% reduction at Week 3 21 14.9 27 18.5 28 (ns) 31 20.9 17 (ns)

> 40% reduction at Week 4 23 16.3 30 20.5 24 (ns) 38 25.7 | 11 (6-1966)
> 40% reduction at endpoint® 23 16.3 31 21.2 21 (ns) 39 264 | 10(6-147)
> 50% reduction at Week 1 2 1.4 4 2.7 76 (ns) 3 2.0 165 (ns)
> 50% reduction at Week 2 2 1.4 10 6.8 19 (10-113) 12 8.1 15 (9-54)
> 50% reduction at Week 3 7 5.0 16 11.0 17 (ns) 23 15.5 10 (6-27)
> 50% reduction at Week 4 12 8.5 17 11.6 32 (ns) 28 18.9 10 (6-39)
> 50% reduction at endpoint® 12 8.5 17 11.6 32 (ns) 28 18.9 10 (6-39)

*A “negative” NNT occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

"Week 4 or early termination.

Abbreviations: CI: confidence interval; NNT: number needed to treat; ns: not significant at the P <.05 threshold, thus
the 95% CI is not shown; PANSS: Positive and Negative Syndrome Scale.
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Supplementary Table 1c. Lumateperone efficacy outcomes and NNT vs. placebo: studies 005 and 301,
pooled placebo and lumateperone 42 mg/d

Placebo Lumateperone 42 mg/d

Percent reduction from baseline on the (N=221) (N=224)
PANSS Total score at various timepoints o o o

n %o n %o NNT (95% CI)
>20% reduction at Week 1 52 235 69 30.8 14 (ns)
> 20% reduction at Week 2 80 36.2 99 442 13 (ns)
>20% reduction at Week 3 80 36.2 107 47.8 9 (5-41)
> 20% reduction at Week 4 82 37.1 111 49.6 8 (5-31)
> 20% reduction at endpoint® 87 394 115 51.3 9 (5-36)
> 30% reduction at Week 1 16 7.2 38 17.0 11 (7-27)
> 30% reduction at Week 2 46 20.8 63 28.1 14 (ns)
> 30% reduction at Week 3 53 24.0 74 33.0 11 (6-141)
> 30% reduction at Week 4 54 24.4 85 37.9 8 (5-20)
> 30% reduction at endpoint® 57 25.8 88 393 8 (5-21)
> 40% reduction at Week 1 4 1.8 17 7.6 18 (11-53)
> 40% reduction at Week 2 19 8.6 30 13.4 21 (ns)
> 40% reduction at Week 3 31 14.0 48 21.4 14 (7-293)
> 40% reduction at Week 4 34 15.4 57 254 10 (6-38)
> 40% reduction at endpoint® 34 15.4 58 259 10 (6-33)
> 50% reduction at Week 1 2 0.9 6 2.7 57 (ns)
> 50% reduction at Week 2 3 1.4 15 6.7 19 (12-58)
> 50% reduction at Week 3 10 4.5 32 143 11 (7-23)
> 50% reduction at Week 4 20 9.0 39 17.4 12 (7-48)
> 50% reduction at endpoint® 20 9.0 39 17.4 12 (7-48)

*Week 4 or early termination.
Abbreviations: CI: confidence interval; NNT: number needed to treat; ns: not significant at the P <.05 threshold, thus
the 95% CI is not shown; PANSS: Positive and Negative Syndrome Scale.
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Supplementary Table 1d. Sensitivity analyses for response

Studies 005, 301, and 302: pooled placebo and lumateperone 42 mg/d

Percent reduction from baseline on the PANSS Placebo Lumateperone 42 mg/d

Total score at Week 4 n/N % n/N % NNT (95% CI)
> 20% reduction at Week 4 156/390 40.0 193/386 50.0 10 (6-33)

> 30% reduction at Week 4 107/390 27.4 141/386 36.5 11 (7-40)
Studies 005 and 302: pooled placebo and risperidone 4 mg/d

Percent reduction from baseline on the PANSS Placebo Risperidone 4 mg/d

Total score at Week 4 n/N % n/N % NNT (95% CI)
> 20% reduction at Week 4 102/249 41.0 123/232 53.0 9 (5-32)

> 30% reduction at Week 4 71/249 28.5 97/232 41.8 8 (5-21)

Abbreviations: CI: confidence interval; NNT: number needed to treat; PANSS: Positive and Negative Syndrome
Scale.
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Supplementary Table 2. Lumateperone safety/tolerability outcomes and NNH vs. placebo

Supplementary Table 2a. Lumateperone safety/tolerability outcomes and NNH vs. placebo: Study 005

Placebo Lumateperone 42 mg/d Lumateperone 84 mg/d Risperidone 4 mg/d
(N=85)* (N=84)" (N=83)¢ (N=82)4
Qutcome NNH NNH NNH
o, 0, o, o
n ool | % esyeene | M| 7 | @swene | M| 7| (95% ciye
Discontinuation from the
study because of an adverse 1 1.2 2 24 83 (ns) 0 0.0 —85 (ns) 3 3.7 41 (ns)
event
AE of somnolence/ 6
sedation 11 129 | 14 | 16.7 27 (ns) 27 | 325 (4-14) 16 | 19.5 16 (ns)
14
AE of dry mouth 2 2.4 4 4.8 42 (ns) 8 9.6 (7-605) 5 6.1 27 (ns)
AE of nausea 1 1.2 6 7.1 17 8 9.6 12 4 4.9 27 (ns)
’ ’ (9-120576) ’ (7-59) ’
AE of dizziness or dizziness 12
postural 1 1.2 5 6.0 21 (ns) 8 9.6 (7-59) 1 1.2 2324 (ns)
Shifts of total cholesterol at 9
any time from < 240 mg/dL 19 | 224 | 19 | 22.6 376 (ns) 12 | 145 —13 (ns) 9 11.0 (-5 10 -431)
to > 240 mg/dL
Shifts of fasting glucose at
any time from < 126 mg/dL 10 | 11.8 7 8.3 =30 (ns) 9 10.8 —109 (ns) 10 | 12.2 233 (ns)
to > 126 mg/dL
Shifts of LDL cholesterol at 9
any time from < 160 mg/dL 14 | 165 | 12 | 143 —46 (ns) 8 9.6 —15 (ns) 4 4.9 (-5 to —42)
to > 160 mg/dL
Shifts of fasting triglycerides g 7
at any time from <200 21 | 247 9 | 10.7 R 7 8.4 R 13 | 159 —12 (ns)
mg/dL to > 200 mg/dL (-4 t0-38) (-4 t0-19)
Shifts of ECG QTcB interval
at any time from < 450 msec 7 8.2 9 10.7 41 (ns) 13 | 15.7 14 (ns) 13 | 159 14 (ns)
to > 450 msec
Shifts of ECG QTcF interval
at any time from <450 msec 0 0.0 0 0.0 ND 3 3.6 28 (ns) 0 0.0 ND
to > 450 msec
Weight gain of > 7% from 11 9
baseline at LOCF endpoint" 4 47 9 | 107 17 (ns) 121 145 (6-106) 131159 (5-49)
Total cholesterol at LOCF -9
endpoint’ > 240 mg/dL 14 | 165 | 14 | 16.7 510 (ns) 4 4.8 (~5 to —40) 8 9.8 15 (ns)
Fasting glucose at LOCF . B
endpoint’ > 126 mg/dL 7 8.2 3 3.6 22 (ns) 3 3.6 22 (ns) 7 8.5 332 (ns)
LDL cholesterol at LOCF -10 -9
endpoint! > 160 mg/dL 121 141 110 ) 119 46 (ns) 3136 | 6t0-a8) | 2 | 2* | (61029
Fasting triglyceride value at 10
LOCF endpoint! > 200 14 | 165 6 7.1 —11 (ns) 5 6.0 11 | 134 =33 (ns)
(=5 to —96)
mg/dL
Plasma prolactin value at LOCF
endpoint at various concentrations’
> 17 ng/mL (men) 9 138 | 11 | 16.7 36 (ns) 5 6.9 —15 (ns) 54 | 74.0 (2%3)
>34 ng/mL (men) 0 0.0 0 0.0 ND 0 0.0 ND 0 0.0 ND
—4
> 25 ng/mL (women) 5 25.0 3 | 167 12 (ns) 0 0.0 (3t0-17) 7 | 77.8 2 (2-6)
> 50 ng/mL (women) 0 0.0 0 0.0 ND 0 0.0 ND 0 0.0 ND
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The populations consisted of 65 men and 20 women; 66 men and 18 women; °72 men and 11 women; and 473
men and 9 women.
°A “negative” NNH occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

fWeek 4 or early termination.

Abbreviations: AE: adverse event; CI: confidence interval; ECG: electrocardiogram; LDL: low-density lipoprotein;
LOCEF: last observation carried forward; ND: no difference; NNH: number needed to harm; ns: not significant at
the P <.05 threshold, thus the 95% CI is not shown.
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Supplementary Table 2b. Lumateperone safety/tolerability outcomes and NNH vs. placebo: Study 301

Placebo Lumateperone 28 mg/d Lumateperone 42 mg/d
=149)? =150)P —150\¢
Outcome (N=149) (N=150) T (N=150) T
n % n % N d n % o d
(95% CI) (95% CI)
Discontinuation from the study because
of an adverse event 1 0.7 6 (4.0) 30 (ns) 2 1.3 151 (ns)
AE of somnolence/sedation 14 9.4 31 20.7 9 (6-31) 45 30.0 5(4-9)
AE of dry mouth 7 4.7 9 6.0 77 (ns) 11 7.3 38 (ns)
AE of nausea 11 7.4 7 4.7 —37 (ns) 16 10.7 31 (ns)
AE of dizziness or dizziness postural 6 4.0 7 4.7 157 (ns) 10 6.7 38 (ns)
Shifts of total cholesterol at any time
from < 240 mg/dL to > 240 mg/dL 18 12.1 25 16.7 22 (ns) 29 19.3 14 (ns)
Shifts of fasting glucose at any time from _ _
<126 mg/dL to > 126 mg/dL 7 4.7 7 4.7 3193 (ns) 6 4.0 144 (ns)
Shifts of LDL cholesterol at any time
from < 160 me/dL to > 160 mg/dL 16 10.7 17 11.3 168 (ns) 21 14.0 31 (ns)
Shifts of fasting triglycerides at any time -~
from < 200 mg/dL to > 200 me/dL 21 14.1 25 16.7 39 (ns) 18 12.0 48 (ns)
Shifts of ECG QTcB interval at any time
from < 450 msec to > 450 msec 7 4.7 12 8.0 31 (ns) 9 6.0 77 (ns)
Shifts of ECG QTcF interval at any time B
from < 450 msec to > 450 msec 1 0.7 3 2.0 76 (ns) 0 0.0 149 (ns)
Weight gain of > 7% from baseline at
LOCF endpoint® 5 3.4 6 4.0 156 (ns) 12 8.0 22 (ns)
Total cholesterol at LOCF endpoint®
> 240 mg/dL 14 9.4 15 10.0 166 (ns) 20 13.3 26 (ns)
Fasting glucose at LOCF endpoint® > 126
g/ e P 6 4.0 5 | 33 ~145 (ns) 4 | 27 ~74 (ns)
LDL cholesterol at LOCF endpoint® -~
> 160 mg/dL 13 8.7 12 8.0 138 (ns) 15 10.0 79 (ns)
Fasting triglyceride value at LOCF _
endpoint® > 200 mg/dL 16 10.7 17 11.3 168 (ns) 8 53 19 (ns)
Plasma prolactin value at LOCF endpoint
at various concentrations®
> 17 ng/mL (men) 14 11.4 11 9.7 —61 (ns) 13 11.8 230 (ns)
> 34 ng/mL (men) 0 0.0 0 0.0 ND 0 0.0 ND
> 25 ng/mL (women) 3 11.5 3 8.1 —30 (ns) 0 0.0 —9 (ns)
> 50 ng/mL (women) 0 0.0 0 0.0 ND 0 0.0 ND

The populations consisted of 2123 men and 26 women; 113 men and 37 women; °110 men and 40 women.

4A "negative” NNH occurs when the rate for placebo is greater than the rate for the antipsychotic tested.
*Week 4 or early termination.

Abbreviations: AE: adverse event; CI: confidence interval; ECG: electrocardiogram; LDL: low-density
lipoprotein; LOCEF: last observation carried forward; ND: no difference; NNH: number needed to harm; ns: not
significant at the P <.05 threshold, thus the 95% CI is not shown.
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Supplementary Table 2c. Lumateperone safety/tolerability outcomes and NNH vs. placebo: Study 302,
from start of study to end of Week 4

Placebo Lumateperone 14 Lumateperone 42 Risperidone 4 mg/d
(N=178) mg/d mg/d (N=173)¢
Outcome (N=172)" (N=172)¢
NNH NNH NNH
n % n % 95% n % 95% n % 95%
CI)* CI)* CI)¢
Discontinuation from the 178 25
study because of an adverse 1 0.6 5 2.9 43 (ns) 0 0.0 8 4.6 (14—
(ns)
event 135)
AE of somnolence/ 13 8
sedation 16 | 9.0 | 29| 169 (7-115) 38 | 22.1 (5-18) 43 | 249 | 7(5-13)
22 25
AE of dry mouth 0 0.0 3 1.7 58 (ns) 8 4.7 (13-67) 7 4.0 (15-91)
AE of nausea 7 3.9 6 3.5 zi§)6 14 8.1 24 (ns) 12 | 69 | 34 (ns)

AE of dizziness or
dizziness postural
Shifts of total cholesterol at 118 112
any time from < 240 mg/dL 16 | 9.0 | 14| 8.1 19 | 11.0 | 49 (ns) 14 8.1

to > 240 mg/dL (ns) (ns)
Shifts of fasting glucose at
any time from < 126 mg/dL 7 39 5 2.9 | —98 (ns) 5 2.9 | —98 (ns) 12 | 6.9 | 34 (ns)
to > 126 mg/dL

Shifts of LDL cholesterol at
any time from < 160 mg/dL 11| 62 | 11| 64 | 464(ns) | 18 | 10.5 24 (ns) 5 2.9 | =31 (ns)
to > 160 mg/dL

Shifts of fasting triglycerides

412201635 81ms) | 7 | 41 | 55ms) | 8 | 46 | 43(ns)

at any time from < 200 15| 84 |12 70 | =69 (ns) | 13 7.6 7(1 1)6 27 | 15.6 (8—12447)
mg/dL to > 200 mg/dL i
Shifts of ECG QTcB interval 102
at any time from < 450 msec 9 5.1 7 4.1 (ns) 14 8.1 33 (ns) 12 6.9 54 (ns)
to > 450 msec 118
Shifts of ECG QTcF interval 185 3080
at any time from < 450 msec 2 1.1 0 0.0 | —89 (ns) 1 0.6 2 1.2
to > 450 msec (ns) (ns)
—21

Weight gain of > 7% from -~ -
baseline at LOCF endpoint’ 14| 79 9 52 38 (ns) 5 2.9 (731616‘[)0 23 | 133 | 19 (ns)
Total cholesterol at LOCF —137 —453
endpoint’ > 240 mg/dL 22 | 124 | 20 | 11.6 (ns) 22 | 12.8 | 232(ns) | 21 | 12.1 (ns)
Fasting glucose at LOCF B B
endpoint' > 126 mg/dL 9 5.1 4 | 23 37 (ns) 6 3.5 64 (ns) | 14 | 8.1 33 (ns)
LDL cholesterol at LOCF —116
endpoint'> 160 mg/dL 15| 84 | 13| 7.6 (ns) 22 | 12.8 | 23 (ns) 11 6.4 49 (ns)
Fasting triglyceride value at
LOCEF endpoint® > 200 18 | 10.1 | 15| 87 | —72(ns) | 15 87 | —72(ms) | 24 | 13.9 | 27 (ns)
mg/dL
Plasma prolactin value at LOCF
endpoint at various concentrations’

> 17 ng/mL (men) 13198 [10] 80 | ~55ms) | 11 | 89 | MU {110 |83 202

(ns)
> 34 ng/mL (men) 0 0.0 0 0.0 ND 0 0.0 ND 0 0.0 ND
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>25 ng/mL (women) 4187 |5 |106] 52ms) | 4 | 82 _(1112)8 35 | 854 | 2(2-2)
> 50 ng/mL (women) 0 0.0 0 0.0 ND 0 0.0 ND 0 0.0 ND

The populations consisted of 132 men and 46 women; °125 men and 47 women; °123 men and 49 women; 4132 men
and 41 women.

°A “negative” NNH occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

Week 4 or early termination.

Abbreviations: AE: adverse event; CI: confidence interval; ECG: electrocardiogram; LDL: low-density lipoprotein;
LOCEF: last observation carried forward; ND: no difference; NNH: number needed to harm; ns: not significant at the
P <.05 threshold, thus the 95% CI is not shown.
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Supplementary Table 2d. Lumateperone safety/tolerability outcomes and NNH vs. placebo: Study 302,
from start of study to end of Week 6

Placebo | Lumateperone 14 mg/d | Lumateperone 42 mg/d Risperidone 4 mg/d

(N=178)* (N=172)" (N=172)¢ (N=173)¢
Outcome NNH
NNH NNH
o, o, o, o, o,
n Y% in ) % oseen | M| | @swene || 7 (2:51)?
Discontinuation from the study B 20
because of an adverse event 110616135 35 (ns) 0| 00 178 (ns) 10 >8 (12-64)
. 12 8 7
AE of somnolence/sedation 16| 90 [30]| 174 (7-72) 38 | 22.1 (5-18) 44 | 254 (5-12)
43 20 25
AE of dry mouth 0] 00| 4/ 23 (22-1367) 9] 52 (12-53) 7 4.0 (15-91)
AE of nausea 8 145 | 7| 41 —236 (ns) 16 | 9.3 21 (ns) 15 8.7 24 (ns)

AE of dizziness or

dizziness postural 4 122|635 81 (ns) 71 4.1 55 (ns) 8 4.6 43 (ns)

Shifts of total cholesterol at
any time from <240 mg/dL to | 23 | 12.9 | 18 | 10.5 —41 (ns) 19 | 11.0 —54 (ns) 19| 11.0 | =52 (ns)
> 240 mg/dL

Shifts of fasting glucose at

any time from < 126 mg/dLto | 15| 84 | 8 | 4.7 —27 (ns) 9152 —32 (ns) 14 8.1 —299 (ns)
> 126 mg/dL

Shifts of LDL cholesterol at -19
any time from <160 mg/dLto | 18 | 10.1 | 12| 7.0 —32 (ns) 19 | 11.0 107 (ns) 8 4.6 (—10to
> 160 mg/dL —1542)
Shifts of fasting triglycerides

at any time from <200 mg/dL | 24 | 13.5 | 17 | 9.9 —28 (ns) 18 | 10.5 —34 (ns) 33| 19.1 18 (ns)
to > 200 mg/dL

Shifts of ECG QT¢B interval
at any time from <450 msec 121 6.7 | 14| 8.1 72 (ns) 15| 8.7 51 (ns) 16 9.2 40 (ns)
to > 450 msec

Shifts of ECG QTcF interval
at any time from <450 msec 3 .71 0 | 0.0 —60 (ns) 1| 06 —91 (ns) 3 1.7 2053 (ns)
to > 450 msec

-19

Weight gain of > 7% from 7 13
baseline at LOCF endpoint' 18 | 10.1 | 21 | 12.2 48 (ns) 8 | 47 (_316%3 31| 179 (7-174)
Total cholesterol at LOCF
endpoint’ > 240 mg/dL 19| 10.7 | 19 | 11.0 269 (ns) 19 | 11.0 269 (ns) 16 9.2 71 (ns)
. —21
Fasting glucose at LOCF _ B
endpoint'> 126 mg/dL 15| 84 | 6 | 3.5 (—11to 8 | 47 27 (ns) 16 9.2 122 (ns)
—4568)
LDL cholesterol at LOCF
endpoint'> 160 mg/dL 16 | 9.0 | 14| 8.1 118 (ns) 19 | 11.0 49 (ns) 10 5.8 32 (ns)
Fasting triglyceride value at B _
LOCF endpoint' > 200 mg/dL 20 | 11.2 | 18 | 10.5 130 (ns) 16 | 93 52 (ns) 24 | 139 38 (ns)
Plasma prolactin value at LOCF
endpoint at various concentrations’
> 17 ng/mL (men) 10| 7.6 | 10| 8.0 236 (ns) 13 | 10.6 34 (ns) 99 | 75.0 2 (2-2)
> 34 ng/mL (men) 0] 0010/ 00 ND 0| 00 ND 0 0.0 ND
> 25 ng/mL (women) 51109] 6 | 12.8 53 (ns) 3] 6.1 —22 (ns) 35| 854 2 (2-2)
> 50 ng/mL (women) 0]00]0] 00 ND 0] 0.0 ND 0 0.0 ND
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The populations consisted of 132 men and 46 women; 125 men and 47 women; 123 men and 49 women; 4132 men
and 41 women.
°A “negative” NNH occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

fWeek 4 or early termination.
Abbreviations: AE: adverse event; CI: confidence interval; ECG: electrocardiogram; LDL: low-density lipoprotein;

LOCEF: last observation carried forward; ND: no difference; NNH: number needed to harm; ns: not significant at the
P <.05 threshold, thus the 95% CI is not shown.
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Supplementary Table 3. Antipsychotic-associated somnolence and/or sedation AEs for first-
line, oral, second-generation antipsychotics approved for the treatment of schizophrenia, as
observed in short-term, acute, placebo-controlled clinical trials®

Antipsychotic, .
dose? 1eyngth of Available AE Antipsychotic /N (%) | T12€ePO /N | o1 (%) [95% CIJ
; Categories (%)
studies
Lumateperone | Somnolence or sedation 97/406 (23.9) 41/412 (10.0) 13.9[8.9, 19.0]
42 mg/d, combined terms
4 weeks Somnolence 66/406 (16.3) 22/412 (5.3) 10.9 6.7, 15.1]
Sedation 32/406 (7.9) 19/412 (4.6) 3.3[-0.04, 6.6]
Aripiprazole
2-30 mg/d, Somnolence 102/926 (11.0) 33/413 (8.0) 3.0[-0.3,6.3]
4-6 weeks
Somnolence or sedation
Asenapine .combined terms (alsp
10-20 mg/d includes hypersomm.a, 74.36/572 (13) 26/378 (6.9) 6.1[2.4,9.9]
’ numerator for asenapine
6 weeks . .
is an estimate)
Somnolence 41/572 (7.2) 11/503 (2.2) 5.0[2.5,7.5]
Sedation 35/572 (6.1) 23/503 (4.6) 1.5[-1.1,4.2]
Somnolence or sedation
. combined terms (also
Brexpiprazole includes hypersomnia, 42.6/852 (5) 11.04/368 (3) 2[-0.3, 4.3]
1-4 mg/d, numerators are
6 weeks estimates)
Somnolence 20/852 (2.3) 10/368 (2.7) —0.4[-2.3, 1.6]
Sedation 18/852 (2.1) 3/368 (0.8) 1.3 [-0.04, 2.6]
. . Somnolence or sedation
Cariprazine .
1.5-6 mg/d 'cornblned terms (alsp
’ includes hypersomnia, 72.95/1114 (6.5) 29.2/584 (5) 1.5[-0.7, 3.8]
6 weeks
numerators are
estimates)
lloperidone Somnolence and 104/874 (11.9) 31/587 (5.3) 6.6 [3.8,9.4]
10-24 mg/d, sedation ) ) T
4-6 weeks Somnolence 48/874 (5.5) 14/587 (2.4) 3.1[1.2,5.1]
Sedation 59/874 (6.8) 18/587 (3.1) 3.7[1.5,5.9]
Somnolence or sedation
Lurasidone combined terms (also 21.24/708
20-160 mg/d, includes hypersomnia, 194.53/1508 (12.9) (3.0) 9.9 [7.8, 12.0]
6 weeks hypersomnolence)
Somnolence 119/1508 (7.9) 19/708 (2.7) 5.2[3.4,7.0]
Sedation 113/1508 (7.5) 24/708 (3.4) 4.1[2.2,6.0]
Olanzapine
2.5-17.5 mg/d, Somnolence 65/248 (26.2) 18/118 (15.3) 11.0[2.5,19.4]
6 weeks
Somnolence or sedation
Paliperidone (from product label, 24.85/355
3-12 mg/d, numerators are 80/850 0.4) (7.0) 2.4[-0.9,5.7]
6 weeks estimates)
Somnolence 36/850 (4.2) 12/355 (3.4) 0.9[-1.5,3.2]
Sedation 42/850 (4.9) 13/355 (3.7) 1.3[-1.2,3.7]
?;_e;lsaglr‘l‘;}i Somnolence 89/510 (17.5) 22/206 (10.7) 6.8 [1.4, 12.1]
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3-6 weeks

Sedation and

omolenos 235/951 (24.7) 33/319 (10.3) 14.4[10.0, 18.7]
Quetiapine XR
300-800 mg/d,
6 weeks Somnolence 115/951 (12.1) 12/319 (3.8) 8.3[5.4, 11.3]

Sedation 121/951 (12.7) 21/319 (6.6) 6.1[2.7, 9.6]

Risperidone Sedation ( :
2-8 mg/d, edation (numerators are 36.6/366 (10) 4.5/225 (2) 8 [4.4, 11.6]
4-8 weeks estimates)
Ziprasidone
10-200 mg/d, | Semnolence (numerators 101.09/702 (14.4) 18.02/273 7.8[3.9, 11.7]
4-6 weeks are estimates) (6.6)

*PData are reported in Table 2, Integrated Summary of Safety (data on file, Intra-Cellular Therapies, Inc.), and Citrome
(34); the table shows ARI vs. placebo. Abbreviations: AE: adverse event; ARI: absolute risk increase; CI; confidence
interval; IR: immediate release; XR: extended release.
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Supplementary Table 4. Overall tolerability/acceptability as measured by NNH for
discontinuation because of an AE vs. placebo for lumateperone and for other oral second-
generation antipsychotics, from the acute pivotal placebo-controlled trials in adults, as

noted in product labeling”

Antipsychotic A“t‘psy(ﬁ/':;’t‘c wNo| P '“(eob/o‘; WN | NNH (95% CI)®
Lumateperone 42 mg/d, 4 weeks 4/406 (1.0) 3/412 (0.7) 389 (ns)
Aripiprazole 2-30 mg/d, 4-6 weeks 65/926 (7.0) 41/413 (9.9) —35 (ns)
Asenapine 10-20 mg/d, 6 weeks 51/572 (8.9) 51/503 (10.1)¢ -82 (ns)
Brexpiprazole 1-4 mg/d, 6 weeks 67/852 (7.9) 54/368 (14.7) =15 (—10 to —37)
Cariprazine 1.5-6 mg/d, 6 weeks 95/1031 (9.2) 71/581 (12.2) —34 (ns)
Iloperidone 10-24 mg/d, 4-6 weeks 43/874 (4.9) 32/587 (5.5) —189 (ns)
Lurasidone 20-160 mg/d, 6 weeks 143/1508 (9.5) 66/708 (9.3) 623 (ns)
Olanzapine 2.5-17.5 mg/d, 6 weeks 12/248 (4.8) 7/118 (5.9) —92 (ns)
Paliperidone 3-12 mg/d, 6 weeks 41/850 (4.8) 18/355 (5.1) —405 (ns)
Quetiapine IR 75-750 mg/d, 3-6 weeks 19/510 (3.7) 7/206 (3.4) 306 (ns)
Quetiapine XR 300-800 mg/d, 6 weeks 61/951 (6.4) 24/319 (7.5) —91 (ns)
Risperidone 2-16 mg/d, 4-8 weeks 39/564 (6.9) 10/225 (4.4) 41 (ns)
Ziprasidone 10-200 mg/d, 4-6 weeks 29/702 (4.1) 6/273 (2.2) 52 (ns)

*Data are reported for lumateperone (Table 2) and lurasidone (35), risperidone (36), ziprasidone (37), or the Drug

Approval Package (all others; 8, 38-46).

®A “negative” NNH occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

“Includes placebo data from 2 additional controlled trials where doses of asenapine < 10 mg/d were tested.
Abbreviations: AE: adverse event; CI: confidence interval; IR: immediate release; NNH: number needed to harm; ns:

not significant at the P <.05 threshold, thus the 95% CI is not shown; XR: extended release.
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Supplementary Table 5. Benefit/risk as evaluated by LHH?*

Lumateperone 42 mg/d Risperidone 4 mg/d
>20% PANSS >30% PANSS >20% PANSS >30% PANSS
response (95% CI)” | response (95% CI)* | response (95% CI)" response (95% CI)°

NNT for response 9 (5-36) 8 (5-21) 6 (3-24) 6 (3-23)
NNH for discontinuation
because of an AE 389 (ns) 389 (ns) 29 (16-118) 29 (16-118)
LHH for response vs.
discontinuation because 432 48.6 4.8 4.8
of an AE
NNOH for weight gain 122 (ns) 122 (ns) 14 (8-50) 14 (8-50)
>7%
LHH for response vs. 13.6 15.2 23 23
weight gain > 7%
NNH for somnolence or

. —12 —12 —1 —1
sedation AEs 8 (6-12) 8 (6-12) 8(6-16) 8 (6-16)
LHH for response vs.
somnolence or sedation 0.9 1.0 1.3 1.3
AEs
NNH for akathisia AEs® —107 (ns) —107 (ns) 56 (ns) 56 (ns)
LHH ’f(.)r TCSpONSE VS. not assessable not assessable 9.3 9.3
akathisia AEs

*NNT values from Table 1; NNH values from Table 2 (risperidone) and calculated from the Drug Approval Package
(8) for akathisia.

Definition of response: percentage threshold improvement in PANSS Total score from baseline

°A “negative” NNH occurs when the rate for placebo is greater than the rate for the antipsychotic tested.

Term is defined “not assessable” as the NNH is negative and an LHH cannot be determined.

Abbreviations: CI: confidence interval; LHH: likelihood to be helped or harmed; NNH: number needed to harm;
NNT: number needed to treat; ns: not significant at the P <.05 threshold, thus the 95% CI is not shown; PANSS:
Positive and Negative Syndrome Scale.
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SUPPLEMENTARY FIGURES

Supplementary Figure 1. Antipsychotic-associated somnolence (single-term) AEs for first-
line, oral, second-generation antipsychotics approved for the treatment of schizophrenia, as
observed in short-term, acute, placebo-controlled clinical trials*

Rate on Rate on NNH
Antipsychotic antipsychotic placebo ARI (95% ClI) (95% CI)
n/N (%)° n/N (%)° °
.

Lumateperone 66/406 (16.3)  22/412 (5.3) i 10 (7, 15)
1

Olanzapine 65/248 (26.2)  18/118 (15.3) : * 10 (6, 41)
1
1

Quetiapine XR 115/951 (12.1)  12/319 (3.8) H ———— 12 (9, 19)
1
1

Ziprasidone 101/702 (14.4)  18/273 (6.6) : — —— 13 (9, 26)
1
1

Quetiapine IR 89/510 (17.5)  22/206 (10.7) H * 15 (9, 71)
1
1

Lurasidone 119/1508 (7.9)  19/708 (2.7) E —— 20 (15, 30)
1
1

Asenapine SL 41/572(7.2)  11/503 (2.2) i —— 21 (14, 40)
1
1

lloperidone 48/874 (5.5)  14/587 (2.4) H ¢ 33 (20, 87)
1
1

Aripiprazole 102/926 (11.0)  33/413 (8.0) 34 (ns)

Paliperidone 36/850 (4.2)  12/355 (3.4) 117 (ns)

Brexpiprazole 20/852 (2.3) 10/368 (2.7) -271 (ns)

6 4 -2 0 2 4 6 8 10 12 14 16 18 20
«— Favors Favors —
Antipsychotic ~ Placebo

*Data are reported in Supplementary Table 3 and Citrome (34); the figure shows ARI and NNH vs. placebo.

"Numerators are estimates unless exact values are available.
Abbreviations: AE: adverse event; ARI: absolute risk increase; CI: confidence interval; IR: immediate release; NNH:

number needed to harm; SL: sublingual; XR: extended release.
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Supplementary Figure 2. Antipsychotic-associated sedation (single-term) AEs for first-line,
oral, second-generation antipsychotics approved for the treatment of schizophrenia, as
observed in short-term, acute, placebo-controlled clinical trials®

Rate on Rate on NNH
Antipsychotic antipsychotic placebo ARI (95% CI) (95% Cl)

niN (%)®  niN (%)" °
Risperidone 37/366 (10) 5/225 (2) E ¢ 13 (9, 23)
Quetiapine XR ~ 121/951 (12.7)  21/319 (6.6) : ¢ 17 (11, 38)
Lurasidone 113/1508 (7.5)  24/708 (3.4) — 25 (17, 45)
lloperidone 59/874 (6.8)  18/587 (3.1) ——————— 28 (18, 67)
Lumateperone 32/406 (7.9) 19/412 (4.6) : \ g d 31 (ns)
Asenapine SL 35/572 (6.1) 23/503 (4.6) : * 65 (ns)
Brexpiprazole 18/852 (2.1) 3/368 (0.8) n:—0—| 78 (ns)
Paliperidone 42/850 (4.9)  13/355 (3.7) . 79 (ns)

2 -1 01 2 3 4 5 6 7 8 9 10 11 12
«— Favors Favors —
Antipsychotic Placebo

*PData are reported in Supplementary Table 3 and Citrome (34); the figure shows ARI and NNH vs. placebo.

"Numerators are estimates unless exact values are available.
Abbreviations: AE: adverse event; ARI: absolute risk increase; CI: confidence interval; NNH: number needed to

harm; SL: sublingual; XR: extended release.
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Supplementary Figure 3. Lumateperone 42 mg/d benefit harm through the lens of NNT and
NNH vs. placebo with 95% CIs*"*
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*PData are pooled from Tables 1 and 2.

®Akathisia not shown because the rate of akathisia was higher for placebo than for lumateperone.

“No confidence intervals are shown for the outcomes of weight gain > 7% from baseline or discontinuation because
of an AE because the 95% CI includes infinity and thus the estimate is not statistically significant.

Abbreviations: AE: adverse event; CI: confidence interval; NNH: number needed to harm; NNT: number needed to
treat; ns: not significant at the P <.05 threshold, thus the 95% CI is not shown; PANSS: Positive and Negative
Syndrome Scale.
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