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Abstract

Objective: Insomnia and some insomnia
treatments can impact an individual’s
daytime functioning. Here, we performed
post hoc analyses of patient-reported
outcomes from a phase 3 clinical trial to
assess the impact of lemborexant (LEM), a
dual orexin receptor antagonist, on
daytime functioning.

Methods: Adults with insomnia were
randomized 1:1:1to receive placebo, LEM
5 mg (LEM5) or LEM 10 mg (LEM10) for

6 months. Treatment impact on subjects’
perceptions of their insomnia symptoms
and daytime functioning was assessed by
the Insomnia Severity Index (ISI) and
Fatigue Severity Scale (FSS)
questionnaires. Safety assessments

included monitoring of treatment-
emergent adverse events.

Results: Compared with placebo,

LEM5 and LEM10 treatment significantly
improved ISI Total Score (ISI-TS) (LEM5,
P<.01; LEM10, P<.0001) and ISI-
Daytime Functioning Score (ISI-DFS)
(LEM5, P<.05; LEM10, P<.01) at 1 month;
these improvements were maintained at
the end of 6 months (P<.0001 for

LEM5 and LEM10, both scores). In
separate analyses, baseline ISI-TS or
ISI-DFS was used to classify subjects’
symptom severity into 1 of 4 categories. At
1and 6 months, greater proportions of
subjects treated with LEM5 and

LEM10 shifted to a category associated
with less severe symptoms (P<.01for all
comparisons vs placebo). FSS score also

improved with LEM treatment vs placebo
as assessed at month 3; improvements
were maintained at month 6 (P<.05).
LEM5 and LEM10 treatment was well
tolerated.

Conclusion: Improved insomnia
symptoms with LEM treatment may
translate into improved daytime
functioning, suggesting LEM may be
appropriate for adults experiencing
daytime impairment with their nighttime
symptoms.

Trial Registration: ClinicalTrials.gov
identifier: NCT02952820.
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ndividuals with insomnia experience daytime

impairment that has a substantial impact on quality

of life and also presents potential safety concerns.
Impacts of daytime impairment include fatigue, daytime
sleepiness, impaired cognitive performance, lost
productivity, impaired driving, social isolation
(including adverse effects on familial relationships),
and depression/anxiety.!

Many options exist to improve sleep, but these

can have different effects on daytime functioning. For
example, reductions in insomnia symptoms with
cognitive behavioral therapy for insomnia (CBT-I)
have been associated with positive effects on daytime
symptoms such as sleepiness, fatigue, social functioning,
and mental state.*® In contrast, y-aminobutyric acid type
A (GABA-A) receptor modulators that improve nighttime
sleep, such as benzodiazepines and nonbenzodiazepine

Z-drugs, may negatively impact daytime functioning,>%”
increasing the likelihood of motor vehicle and industrial
accidents.?? Since CBT-I may not be effective,
appropriate, or available for all individuals suffering
from insomnia, an important unmet need exists for
pharmacologic therapies that improve sleep quality with
limited next-day impairment.'®

Lemborexant (LEM) is a competitive dual orexin
receptor antagonist (DORA).!%2 DORAs suppress orexin
signaling, which regulates arousal and the sleep-wake
cycle, in contrast with the broader central nervous
system—depressing effects of GABA-A receptor
modulators that promote sedation. Inhibition of orexin
receptors allows sleep to occur by selectively reducing
the activity of neurons promoting wakefulness, and this
unique mechanism of action may be less likely to trigger
some of the side effects associated with the broader

« See supplementary material for this article at Psychiatrist.com
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Clinical Points

« Improved insomnia symptoms with lemborexant (LEM)
treatment may translate into improved daytime
functioning.

- Larger and significant improvements in insomnia severity
with LEM versus placebo were apparent at 1 month and
maintained for 6 months.

- LEM may be appropriate for adults experiencing daytime
impairment with their nighttime symptoms.

neuronal inhibition induced by GABA-A receptor
modulators, including impairments in motor function,
cognition, and memory.!* A difference in daytime
impairment is also supported by differing effects on sleep
architecture: benzodiazepines suppress N3 slow-wave
and rapid eye movement (REM) sleep, whereas in
studies in older individuals with insomnia, LEM did not
suppress N3 slow-wave sleep and instead increased REM
sleep and total non-REM sleep while also reducing
latency to REM sleep.!*!5 The suppression of some aspects
of sleep architecture with benzodiazepines might result
in reduced daytime functioning due to cognition and
memory deficits, whereas the maintenance and
enhancement of REM sleep with LEM may preserve
some of the functional benefits of REM sleep on memory
and cognition.’*> Comorbid conditions such as
obstructive sleep apnea (OSA) also disrupt REM sleep,
and LEM has been shown to increase both total sleep
time and REM sleep relative to zolpidem extended release
in subjects with mild OSA.*¢ The effects of LEM on sleep
architecture may therefore impact daytime functioning
and fatigue, including in individuals with comorbid
conditions that affect sleep structure.!*!®

In light of the potential impact of LEM on daytime
functioning, patient-reported outcomes on daytime and
nighttime symptoms were collected in 2 pivotal phase
3 studies.’”* The results showed that sleep onset and
sleep maintenance were significantly improved in subjects
treated with LEM compared with placebo. Here, we
present data comparing the effects of LEM versus
placebo on daytime functioning during the 6-month,
placebo-controlled portion of Study E2006-G000-303
(Study 303; SUNRISE-2).

METHODS

Study Design

Study 303 was a 12-month, global, multicenter,
randomized, placebo-controlled, double-blind, parallel-
group phase 3 study. Full details of the study design have
been published previously.*

Subjects were randomized 1:1:1 to receive placebo,
LEM 5 mg (LEM5), or LEM 10 mg (LEM10) during the
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study’s initial 6-month, placebo-controlled treatment
period 1 (TP1). This was followed by a 6-month
treatment period 2 (TP2), where subjects who received
placebo in TP1 were rerandomized 1:1 to receive
LEM5 or LEM10; those assigned to LEM during
TP1 remained on their original treatment regimen for
TP2. Only results from TP1 are reported in this analysis.
The protocol for the study was approved by the
relevant institutional review boards or ethics
committees, and the studies were conducted in
accordance with the Declaration of Helsinki, Good
Clinical Practice guidelines, and applicable laws
and regulations. All participants provided written
informed consent before participation. The study
was registered at ClinicalTrials.gov (identifier:
NCT02952820).

Study Population

Subjects were adults (aged =18 years) who met the
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition, criteria for insomnia disorder.?® Inclusion
criteria included an Insomnia Severity Index total score
(ISI-TS) =15 and either sleep onset (subjective sleep onset
latency =30 minutes) or sleep maintenance (subjective
wake after sleep onset =60 minutes >3 times a week in
the previous 4 weeks) problems, or both. Subjects with
controlled medical and/or psychiatric conditions were
eligible for the study; however, those with other sleep
disorders, including OSA, periodic limb movement
disorder, restless leg syndrome, circadian rhythm sleep
disorder, narcolepsy, and certain parasomnias, were
excluded. Full exclusion and inclusion criteria have been
published previously.*

Assessments

Subjects’ perceptions of the severity of their insomnia
were assessed via the 7-item ISI questionnaire, with items
rated on a 5-point Likert scale ranging from 0 (no
problem) to 4 (very severe problem).?! The ISI survey
was administered at baseline (at the end of the placebo
run-in) and at the end of months 1, 3, and 6. Responses
to the 7 items were summed to produce the ISI-TS,
which has a maximum score of 28. The ISI daytime
functioning score (ISI-DFS) was calculated as the sum of
scores for ISI items 4-7, which are related to daytime
functioning. The ISI-DFS has a maximum score of 16. The
score for the ISI “interference with daily functioning”
item was also analyzed separately here.

The Fatigue Severity Scale (FSS) questionnaire was
administered at baseline and at the end of months 1, 3,
and 6.222% Subjects rated their responses to 9 items using
a 7-point Likert scale (range, 1-7), with higher scores
indicating a greater degree of fatigue.

Safety assessments included monitoring of treatment-
emergent adverse events (TEAEs), clinical laboratory
evaluations, vital signs, assessment of falls, weight,
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electrocardiograms, suicidality, and physical
examinations.

Statistical Analyses

The full analysis set was defined as all randomized
subjects receiving =1 dose of study drug who
had >1 postdose primary efficacy measurement.

For ISI-TS, ISI-DFS, the ISI “interference with daily
functioning” item, and the FSS, least-squares mean (LSM)
change from baseline was calculated for months 1, 3,
and 6, and treatment differences relative to placebo were
calculated based on a mixed-effect model repeated
measurement analysis, with age group, region,
treatment, clinic visit, and treatment-by-visit interaction
as fixed effects and baseline score as a covariate.

The impact of treatment on ISI-TS, ISI-DFS, and FSS
score was assessed as follows: (1) Subjects with clinically
significant fatigue were defined as those with
FSS >36.242% (2) A subject’s ISI-TS was categorized as no
clinically significant insomnia (score 0—7), subthreshold
insomnia (score 8—14), moderate insomnia (score
15-21), and severe insomnia (score 22-28). (3) A
subject’s ISI-DFS was categorized as no-to-mild problem
(score 0—4), mild-to-moderate problem (score 5-8),
moderate-to-severe problem (score 9—12), and severe-
to-very severe problem (score 13—16). (4) For the ISI
“interference with daily functioning” item, subjects more
severely affected (baseline score 3 or 4) were compared
with those less affected (score 0-2).

The proportion of subjects shifting from one
symptom-severity category at baseline to another at
months 1 and 6 was assessed to determine differences
versus placebo.

The ISI-TS and ISI-DFS shift data were analyzed
by a Cochran-Mantel-Haenszel test of general association
for LEM5 or LEM10 compared with placebo and y? tests
comparing improvement to staying the same or
worsening within each baseline group for LEM5 or
LEM10 compared with placebo. For the FSS score,
comparisons of proportions of responders to treatment
(those achieving FSS scores <36) between treatment
groups were based on a Cochran-Mantel-Haenszel test
stratified by region and age group.?*

All statistical analyses were performed using SAS v9.4
(SAS Institute Inc, Cary, North Carolina).

RESULTS

Baseline Demographic and Clinical

median age was 55 years (range, 18—88 years), and most
subjects (61.6%) had a body mass index >25 kg/m?.
Mean ISI-TS at baseline was in the moderate insomnia
range for all treatments (19.0 in the placebo group,

19.6 in the LEM5 group, and 19.1 in the LEM10 group).
Mean ISI-DFS at baseline was in the moderate-to-severe
problem range (11.0 in the placebo group, 11.4 in the
LEMS5 group, and 11.1 in the LEM10 group), and the
mean ISI “interference with daily functioning” score was
in the somewhat-to-much range (item score of 2 or 3) at
baseline (2.6 in the placebo and LEM10 groups and

2.7 in the LEM5 group). Mean FSS score was relatively
consistent among treatment groups (mean [SD]: placebo
35.1 [13.6], LEM5 37.4 [12.7], and LEM10 36.0 [13.0]).

Change From Baseline in ISI-TS and DFS
LSM ISI-TS and ISI-DFS decreased from baseline
across all treatment groups, as assessed at the end of

Figure 1.

Change From Baseline in ISI-TS (A) and ISI-DFS
(B) Scores Over 6 Months of Treatment
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Error bars denote standard error.

At baseline: placebo, n=318; LEM5, n=316; LEM10, n=315. At 1 month: placebo,
n=296; LEM5, n=300; LEM10, n=286. At 3 months: placebo, n=283; LEM5,
n=274; LEM10, n=259. At 6 months: placebo, n=257; LEM5, n=258; LEM10,
n=234.*P<.05, *P<.01, **P<.0001 vs placebo.

Abbreviations: ISI-DFS =Insomnia Severity Index Daytime Functioning Score,
ISI-TS = Insomnia Severity Index Total Score, LEM5 =lemborexant 5 mg,

LEM10 =lemborexant 10 mg, LSM = least-squares mean.

Characteristics

Baseline characteristics were similar across treatment
groups and have been reported previously
(Supplementary Table 1).'81924 Most subjects were
female (68.2%) and white (71.5%); 17.0% were
Japanese, and 8.0% were black or African American. The
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Figure 2.

Proportion of Subjects Shifting ISI-TS Category at 1 Month (A) and 6 Months (B) for Those in the Baseline
ISI-TS Category of Severe Insomnia (Scores of 22-28; Top Panel), Moderate Insomnia (15-21; Middle
Panel), and Subthreshold Insomnia (8—14; Bottom Panel)
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Green, grey, or pink shading indicates data for participants whose ISI-TS category improved, stayed the same, or worsened, respectively, compared with their baseline
category. For example, if a participant had an ISI-TS of 15-21 at baseline (moderate insomnia) and then moved to either the 0-7 (no clinically significant insomnia) or 8-14
(subthreshold insomnia) categories after 6 months, this would be an improvement in ISI-TS category; thus, bars denoting data for these participants are shaded green.

Abbreviations: ISI-TS = Insomnia Severity Index Total Score, LEM5 =lemborexant 5 mg, LEM10 =lemborexant 10 mg.
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Figure 3.

Proportion of Subjects Shifting ISI-DFS Category at 1 Month (A) and 6 Months (B)
For Those in the Baseline ISI-DFS Category of Severe-to-Very Severe Problem
(Scores of 13—16; Top Panel), Moderate-to-Severe Problem (9-12; Middle Panel),
and Mild-to-Moderate Problem (5-8; Bottom Panel)
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Green, grey, or pink shading indicates data pertaining to participants whose ISI-DFS category improved, stayed the same, or worsened,
respectively, compared with their baseline category. For example, if a participant had an ISI-DFS of 9-12 at baseline (moderate insomnia)
and then moved to either the 0—4 (no-to-mild problem) or 5-8 (mild-to-moderate problem) categories after 6 months, this would be an
improvement in ISI-DFS category; thus, bars denoting data for these participants are shaded green.

Abbreviations: ISI-DFS = Insomnia Severity Index Daytime Functioning Score, LEM5 =lemborexant 5 mg, LEM10 =lemborexant 10 mg.
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1 month and 6 months (Figure 1). These decreases at
6 months were significantly greater with LEM5 and
LEM10 compared with placebo (both P <.0001;
Figure 1). The ISI-TS data were previously reported by
Roth et al as means (and not LSMs).2¢

Change in ISI-DFS accounted for approximately 60%
of the change in ISI-TS (range, 58.0-61.1), roughly
proportional to the percentage of ISI items included in
the DFS (4/7; 57%).

Shifts in ISl and FSS Score Categories From
Baseline

Shifts in ISI-TS category at 1 month and 6 months for
subjects in the severe (22—28), moderate (15-21), and
subthreshold insomnia (8—14) categories at baseline are
shown graphically in Figure 2 and with numbers of
subjects and statistical comparisons in Table 1 and
Supplementary Table 2. Shifts in ISI-DFS category at
1 month and 6 months for subjects in the severe-to-very
severe problem (13—16), moderate-to-severe problem
(9-12), and mild-to-moderate problem (5—8) categories
are shown in Figure 3, Table 1, and Supplementary
Table 2. Data for those with no clinically significant
insomnia at baseline (ISI-TS 0-7) and no-to-mild
problems with daytime functioning (ISI-DFS 0—4) are
not depicted in the figures, as there was only 1 subject in
this category at baseline (in the LEM10 group).

At 1 and 6 months, the overall shift changes for both
ISI-TS and ISI-DFS (indicating improvement from more
severe symptoms/impairment) indicated beneficial
changes with both LEM5 and LEM10 compared with
placebo (P <.05 for all comparisons; Table 1). Of note,
about twice as many subjects in the LEM5 (42.9%) and
LEM10 (50%) groups shifted from severe insomnia to no
clinically significant insomnia than in the placebo group
(23.1%) at month 6 for ISI-TS (Figure 2). Comparisons
of shifts from baseline in ISI-DFS category at 6 months
indicated that subjects receiving LEM significantly
improved in terms of insomnia symptom severity post
treatment versus placebo (P <.01). Analysis of the
overall shift from baseline categories in the ISI
“interference with daily functioning” item score for those
reporting more interference with daily functioning
(a score of 3 or 4) showed significant improvements
(P <.05) for LEM over placebo at 6 months but not at
1 month (Supplementary Table 3).

As reported previously, 170/318 (53.5%) of the
subjects receiving placebo had clinically significant fatigue
(FSS score >36) at baseline, decreasing to 113/296
(38.2%) at the end of 1 month (57 responders) and
105/257 (40.9%) at 6 months (65 responders).>* For LEM5,
181/316 (57.3%) had clinically significant fatigue at
baseline, decreasing to 108/300 (36.0%) at 1 month
(73 responders; P =.249 vs placebo) and 102/258 (39.5%)
at 6 months (79 responders; P=.2838 vs placebo). For
LEM10, 173/315 (54.9%) had clinically significant
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fatigue at baseline, decreasing to 97/286 (33.9%) at

1 month (76 responders; P=.0402 vs placebo) and
91/234 (38.9%) at 6 months (82 responders; P=.0765
vs placebo).

Comparison of Changes From Baseline in
ISI-DFS, ISI-TS, and FSS Score

Plots showing the LSM changes from baseline in ISI-
TS and ISI-DFS overlaid with the FSS score are shown in
Figure 4. FSS score change from baseline was previously
reported.?* At the end of 1 month, only the change from
baseline in FSS score for LEM10 in Study 303 was
significantly improved over placebo; by 3 months,
both LEM5 and LEM10 demonstrated significant
improvement over placebo, which was maintained at
6 months. The changes over time in the ISI scores mirror
the changes in the FSS score, indicating the trends in
FSS score reduction are consistent with the trends in
ISI-TS and ISI-DFS over 6 months.

Safety

Adverse reactions observed in this clinical trial have
been reported elsewhere!”** and are summarized in the
supplementary material (Supplementary Table 4). The
most frequent TEAEs (>5% in any treatment group)
were headache, somnolence, and influenza.

Study drug discontinuations due to the TEAE of
somnolence occurred in 2 subjects in the placebo group,
3 in the LEM5 group, and 9 in the LEM10 group. These
TEAEs were generally rated mild or moderate in
severity, except for 1 subject in the placebo group who
reported severe somnolence. Half of those subjects
discontinuing due to somnolence were within the first
30 days of treatment. All those who discontinued due to
somnolence reported that the TEAE had resolved
subsequently.

DISCUSSION

Post hoc analyses of patient-reported outcomes
reflecting insomnia symptom severity and impact on
daytime functioning in this phase 3 study indicate that
the insomnia symptom improvement associated with
LEM treatment compared with placebo may translate into
improved daytime functioning. Significant
improvements with LEM versus placebo were apparent
at 1 month and maintained for 6 months. Data regarding
the percentage of participants who experienced a shift
from worse to better score categories for ISI-TS, ISI-
DFS, and the ISI “interference with daily functioning”
item indicate that a significantly greater proportion of
subjects treated with LEM experienced meaningful
improvements in ISI symptom severity and daytime
functioning than those receiving placebo, particularly
those in the more severe score categories at baseline.
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Figure 4.

Changes From Baseline in ISI-TS (A) and ISI-DFS
(B), Overlaid With Change From Baseline in the
FSS Score

>

ISI-TS and FSS

Change from baseline (LSM)

Month

—a— LEMS (ISI-TS)
A~ LEMS (FSS)

—e— Placebo (ISI-TS)
O Placebo (FSS)

—a— LEMI0 (ISI-TS)
A LEM10 (FSS)

ISI-DFS and FSS

Change from baseline (LSM) %@

Month

—o— Placebo (ISI-DFS) —— LEMS (ISI-DFS) —— LEM10 (ISI-DFS)
O Placebo (FSS)  --A-- LEMS (FSS) A LEM10 (FSS)

Data points denote the LSM; error bars denote SE.

Abbreviations: FSS = Fatigue Severity Scale, ISI-DFS = Insomnia Severity Index
Daytime Functioning Score, ISI-TS =Insomnia Severity Index Total Score,
LEM5 =lemborexant 5 mg, LEM10 =lemborexant 10 mg, LSM = least-squares
mean.

These improvements were mirrored by decreases in
fatigue severity according to changes in FSS scores.
However, FSS score change from baseline and ISI
“interference with daily functioning” item shift data did
not show significant improvements over placebo for both
doses until 3 months?* and 6 months, respectively,
indicating that improvements in fatigue and interference
with daily functioning potentially lag improvements in
overall symptoms and daytime functioning. Finally, LEM
was well tolerated during the study, with most TEAEs
being of mild/moderate severity.

A lack of impairment at the time of awakening in
subjects treated with LEM has already been reported, and
these new analyses supplement those previously
published by providing additional details regarding
improvement in specific daytime functioning measures.?”
Assessment of next-morning cognitive impairments
through analysis of driving capabilities after

Prim Care Companion CNS Disord 2025;27(1):24m03810 | Psychiatrist.com
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administration of LEM has shown no clinically
meaningful residual effects.?® In contrast,
benzodiazepines and benzodiazepine receptor agonists
are associated with increased risk of vehicular and other
accidents due to psychomotor impairment.®23

The strengths of this study include the large number
of participants and the global, multicenter, randomized,
double-blind, parallel-group, placebo-controlled design.
Additionally, subjects with controlled medical/
psychiatric conditions were eligible for this study,
reflecting the heterogeneous subject pool encountered by
primary care physicians. Limitations include the fixed
dosing, which prevented dose titration, and the post hoc
nature of the analyses. Nonetheless, these data provide
useful insights for further investigation.

In conclusion, these results suggest that LEM may be
appropriate for individuals with insomnia who experience
fatigue or impaired daytime functioning in addition to
their nighttime symptoms.
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Study 303

Placebo LEMS5 LEM10
N=318 N=316 N=315
Age
Mean age, years (SD) 54.5 (14.0) 54.2 (13.7) 54.8 (13.7)
Median age, years (range) 56.0 (18-83) 55.0 (20-85) 55.0 (18-88)
Sex, n (%)
Male 102 (32.1) 107 (33.9) 93 (29.5)
Female 216 (67.9) 209 (66.1) 222 (70.5)
Race, n (%)
White 232 (73.0) 222 (70.3) 225 (71.4)
Black or African American 23 (7.2) 27 (8.5) 26 (8.3)
Japanese 54 (17.0) 53 (16.8) 54 (17.1)
Other Asian 5(1.6) 8(2.5) 4(1.3)
Other 4(1.3) 6 (1.9) 6 (1.9)
BMI, kg/m?, mean (SD) 27.2 (5.5) 27.3(6.3) 27.2 (5.6)
ISI-TS, mean (SD) 19.0 (3.1) 19.6 (3.3) 19.1 (3.4)
ISI-DFS, mean (SD) 11.0 (2.1) 11.4 (2.0) 11.1(2.2)
ISI “interference with daily
functioning” item score, mean 2.6 (0.8) 2.7 (0.7) 2.6 (0.8)
(SD)
FSS, mean (SD) 35.1(13.6) 37.4(12.7) 36.0 (13.0)

Supplementary Table 1. Baseline demographics and subject characteristics in Study 303. BMI, body mass
index; FSS, Fatigue Severity Scale; ISI, Insomnia Severity Index; ISI-DFS, Insomnia Severity Index Daytime
Functioning Score; ISI-TS, Insomnia Severity Index Total Score; LEM5, lemborexant 5 mg; LEM10, lemborexant

10 mg; SD, standard deviation.


Sallie Gatlin
Cross-Out


BL

No clinically
significant
insomnia

Sub-
threshold
insomnia

Moderate
insomnia

Severe
insomnia

Total

No clinically
significant
insomnia

1
(100%)

1
(9.1%)

28
(12.5%)

6
(10.0%)

36

P-value vs placebo

BL

No-to-mild
problem

Mild-to-
moderate
problem

Moderate-
to-severe
problem

Severe-to-
very severe
problem

Total

No-to-mild
problem

1 (100%)

7
(23.3%)

32
(15.8%)

11
(17.5%)

51

P-value vs placebo

Sub-
threshold
insomnia

0

8
(72.7%)

103
(46.0%)

13
(21.7%)

124

Mild-to-
moderate
problem

19
(63.3%)

84
(41.6%)

12
(19.1%)

115

Placebo

Moderate
insomnia

1
(9.1%)

91
(40.6%)

27
(45.0%)

119

Moderate-
to-severe
problem

3
(10.0%)

78
(38.6%)

28
(44.4%)

109

Severe
insomnia

1
(9.1%)

2
(0.9%)
14
(23.3%)

17

Severe-to-
very
severe
problem

0

1
(3.3%)

8
(4.0%)

12
(19.1%)

21

Total

11

224

60

296

Total

30

202

63

296

No clinically
significant
insomnia

0

1
(11.1%)

48
(22.7%)

20
(24.7%)

69

No-to-mild
problem

7
(31.8%)

52
(26.1%)

18
(22.5%)

77

LEMS5

ISI-TS at 1 month

Sub- Moderate Severe Total
threshold insomnia insomnia
insomnia
0 0 0 0
6 2 0 9
(66.7%)  (22.2%)
100 58 5 211
(47.4%)  (27.5%)  (2.4%)
17 29 15 81
(21.0%)  (35.8%) (18.5%)
123 89 20 301
<0.0001
ISI-DFS at 1 month
Mild-to- Moderate- Severe-to- Total
moderate to-severe very
problem problem severe
problem
0 0 0 0
14 1 0 22
(63.6%)  (4.6%)
81 60 6 199
(40.7%)  (30.2%)  (3.0%)
16 26 20 80
(20.0%)  (32.5%) (25.0%)
111 87 26 301
<0.0001

No clinically
significant
insomnia

1 (100%)

1
(14.3%)

46
(21.9%)

22
(31.9%)

70

No-to-mild
problem

8
(29.6%)

53
(27.8%)

18
(26.5%)

79

Sub-
threshold
insomnia

0

5
(71.4%)

87
(41.4%)

23
(33.3%)

115

Mild-to-
moderate
problem

1
(100%)

13
(48.2%)

73
(38.2%)

25
(36.8%)

112

LEM10

Moderate
insomnia

1
(14.3%)

70
(33.3%)

15
(21.7%)

86

Moderate-
to-severe
problem

5
(18.5%)

59
(30.9%)

16
(23.5%)

80

Severe Total
insomnia
0 1
0 7
7 210
(3.3%)
9 69
(13.0%)
16 287
<0.0001
Severe-to- Total
very severe
problem
0 1
1 27
(3.7%)
6 191
(3.1%)
9 68
(13.2%)
16 287
<0.0001

Supplementary Table 2. Overall shifts in ISI-TS and ISI-DFS categories from baseline to 1 month. P-values represent Cochran—Mantel-Haenszel test of general association vs placebo. ISI-

DFS, Insomnia Severity Index Daytime Functioning Score; ISI-TS, Insomnia Severity Index Total Score; LEMS5, lemborexant 5 mg; LEM10, lemborexant 10 mg.



Study 303

Placebo LEM5 LEM10
1-montbh visit shift in score, n (%)
3/4-0/1 47 (29.0%) 71 (37.4%) 63 (41.7%)
3/4->2 62 (38.3%) 50 (26.3%) 47 (31.1%)
3/4->3/4 53 (32.7%) 69 (36.3%) 41 (27.2%)
P-value vs placebo 0.1839 0.1604
6-month visit shift in score, n (%)
3/4-0/1 58 (40.6%) 95 (57.6%) 74 (60.7%)
3/4->2 54 (37.8%) 43 (26.1%) 33 (27.0%)
3/4->3/4 31 (21.7%) 27 (16.4%) 15 (12.3%)
P-value vs placebo 0.0306 0.0035

Supplementary Table 3. Shift in the ISI “interference with daily functioning” item score at 1 and 6 months in
subjects reporting a score of 3 or 4 at baseline. P-values represent Cochran—Mantel-Haenszel test of general
association vs placebo for overall “interfering with daily functioning” individual item score shifts from 3 or 4 at
baselineto 0, 1, 2, 3, or 4 at Months 1 and 6. ISI, Insomnia Severity Index; LEM5, lemborexant 5 mg; LEM10,

lemborexant 10 mg.



Study 303

n (%) Placebo LEM5 LEM10
N=319 N=314 N=314
Any TEAE 200 (62.7) 192 (61.1) 187 (59.6)
Severe TEAEs 10 (3.1) 13 (4.1) 8(2.5)
Serious TEAEs 5(1.6) 7(2.2) 9(2.9)

Most frequent TEAEs (>5%)

Headache 21 (6.6) 28 (8.9) 21 (6.7)

Somnolence 5(1.6) 27 (8.6) 41 (13.1)

Influenza 15 (4.7) 15 (4.8) 16 (5.1)
Treatment-related TEAEs 44 (13.8) 78 (24.8) 91 (29.0)
TEAEs leading to study discontinuation 12 (3.8) 13 (4.1) 26 (8.3)
Discontinuations due to TEAEs of 2 (0.6) 3(1.0) 9(2.9)
somnolence

Supplementary Table 4. Safety data. LEMS5, lemborexant 5mg; LEM10, lemborexant 10 mg; TEAE, treatment-

emergent adverse event.
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