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Background: The dual orexin receptor antagonist daridorexant did not impact nighttime respiratory
function as assessed by the apnea/hypopnea index (AHI) and nocturnal oxygen saturation (SpO2) and
improved sleep in patients with mild to moderate obstructive sleep apnea (OSA). These analyses were
supplemented with further evaluations of various indices of OSA severity and sleep variables.
Methods: In this randomized, double-blind, placebo-controlled, two-period, crossover study, 50 mg
daridorexant or placebo was administered every evening for 5 days to 28 patients with mild to moderate
OSA. Treatment differences (daridorexant e placebo) were explored for indices of OSA severity including
the number and duration of apneas and hypopneas, mean and lowest nocturnal SpO2, sleep duration
during each hour of polysomnography recording, and the number and mean and longest duration of
awakenings.
Results: After repeated-dose daridorexant, more respiratory events were observed compared to placebo,
ie., treatment difference of 16.4 events (90% confidence interval: �0.4, 33.2) which is explained by a
longer total sleep time. However, no treatment difference was detected for the longest duration of apneas
and hypopneas (1.5 s [e8.3, 11.2] and 8.2 s [e6.6, 23.0], respectively), and lowest SpO2 (0.9% [e0.3, 2.1]).
The number of awakenings was similar between daridorexant and placebo while daridorexant shortened
the longest duration by 16.2 min (8.5, 23.8).
Overall, results were similar after single and repeated dosing for both respiratory and sleep aspects.
Conclusion: These results suggest safe use of daridorexant in patients with mild to moderate OSA.
Clinical trial registration: ClinicalTrials.gov NCT03765294. A study to investigate the effects of ACT-
541468 on nighttime respiratory function in patients with mild to moderate obstructive sleep apnea.
https://clinicaltrials.gov/ct2/show/NCT03765294.
© 2022 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Obstructive sleep apnea (OSA) is a breathing disorder charac-
terized by repeated reduction (ie., hypopnea) or cessation (ie., ap-
nea) of breathing during sleep due to the temporary collapse of the
upper airway [1,2]. It is known to increase daytime sleepiness [3], to
armacology, Idorsia Pharma-
il, Switzerland.
L. Boof).
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impair quality of life [4]), and to increase the burden of cardio-
vascular diseases [2,5,6] or type 2 diabetes [7,8].

OSA coexists with insomnia in up to 30% of patients [9,10] but
remains largely undiagnosed [11].

Dual orexin receptor antagonists (DORAs) have evolved as a new
pharmaceutical class for treatment of insomnia [12]. Orexin neu-
ropeptides A and B promote alertness/wakefulness by interacting
with both the orexin-1 and orexin-2 receptors [13].

Two DORAs, suvorexant and lemborexant, have been approved
for the treatment of insomnia characterized by difficulties with
sleep onset and/or sleep maintenance [14,15].
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Daridorexant (ACT-541468) is a new DORA that reduces over-
active wake signaling, with appropriate pharmacokinetic and
pharmacodynamic properties to improve both sleep and daytime
functioning [12,16,17].

Daridorexant has recently been shown not to have a clinically
meaningful effect on apnea/hypopnea index (AHI) and nighttime
peripheral oxygen saturation (SpO2) at the highest Phase 3 dose of
50 mg in patients with mild and moderate OSA [18].

Although AHI and mean SpO2 during total sleep time (TST) are
used for the diagnosis of OSA [19] and in safety respiratory studies
[20], they might not cover the full spectrum of nighttime respira-
tory safety in patients with OSA [21]. Other aspects including, but
not limited to, the number and duration of apneas and hypopneas
and lowest SpO2 during these respiratory events are relevant to
claim safe use of sleep-promoting agents in patients with OSA.

In order to evaluate the influence of daridorexant on nighttime
respiratory variables beyond AHI and SpO2 during TST, additional
post-hoc analyses were performed from the initial study [18]. Here
we report the first comprehensive evaluation of a DORA on a
spectrum of respiratory and sleep variables.
2. Methods

2.1. Study design

This randomized, double-blind, placebo-controlled, 2-period
crossover study aimed to investigate the effects of daridorexant
on nighttime respiration-related variables and sleep characteristics
in male and female patients with mild (ie., AHI from 5 to < 15
events/h) and moderate OSA (ie., AHI from 15 to < 30 events/h)
[22,23]. The study protocol was approved by the German health
authority (Bundesinstitut für Arzneimittel und Medizinprodukte,
BfArM) and by the local Ethics committee (Ethik-Kommission des
Landes Berlin, Berlin, Germany). The study was conducted at a
single study site (ASR Berlin, Germany) in accordance with the
Declaration of Helsinki principles, International Council for Har-
monisation, Good Clinical Practice guidelines, and applicable reg-
ulations and laws. Each patient provided written informed consent
prior to any screening procedures.

The study design has previously been described [18]. Briefly, 28
patients were randomized in a 1:1 ratio to receive evening, oral
doses of daridorexant (50 mg once daily) followed by matching
placebo or vice versa for 5 days with a 1- to 2-week washout period.

To be enrolled in the study, absence of respiratory disorders
other than OSA or any other disease with a potential impact on
sleep, motor performance, or cognition (ie., psychiatric disease
including suicidal ideation, neurological disorder, or severe
insomnia) was required. Former and current use of continuous
positive airway pressure (CPAP) or dental appliance devices was
prohibited.

Standard 8 h polysomnography (PSG) recordings and SpO2
measurements were performed at screening as well as after first
(Night 1) and last dosing (Night 5) using MiniScreen PRO v5.19.0
(L€owenstein Medical, Rheinland-Pfalz, Germany). In both study
periods, first and last dosing occurred at study site, while study
treatments were self-administered at home fromNight 2 to Night 4.
Study staff contacted the patients each day to ensure adherence to
treatment intake.
2.2. Respiratory and sleep variables

Primary study results based on AHI and SpO2 have previously
been reported [18].
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The effect of daridorexant was further analyzed with respect to
the following variables:

(i) indices of OSA severity: number as well as mean and longest
duration of apneas and hypopneas per nighttime sleep phase
(ie., TST, rapid eyemovement [REM], and non-REM) and stage
(ie., N1, N2, and N3) as well as mean SpO2 during sleep stages
N1, N2, and N3, time spent with SpO2 < 90%, <85%, and <80%
during non-REM and REM sleep, and mean and lowest SpO2
during respiratory events. An apneawas defined as a pause of
respiration for at least 10 s, while a hypopneawas defined as a
reduction of airflow by at least 30% for at least 10 s accom-
panied by an absolute decrease of SpO2 by � 3% (ie., 3 units)
compared to corresponding data prior to the hypopnea event
and/or the event was associated with an arousal.

(ii) sleep duration during each h of PSG recording as well as
number, mean, and longest duration of awakenings. An
awakening was defined as time spent awake for at least 15 s
and scored in a 30 s window (ie., epoch).

Each variable was evaluated after first and last dosing of dari-
dorexant and placebo. All variables were scored in a blinded
manner according to the current AASM criteria [22].

2.3. Statistical analysis

Treatment differences (daridorexant e placebo) were evaluated
by linear mixed-effect modeling, which included treatment, period,
and baseline (ie., data from PSG performed at screening) as fixed
effects, and subject as random effect. Mean square errors from the
model were used to calculate the two-sided 90% confidence inter-
val (CI) for the mean treatment differences (daridorexant
�placebo) of each variable. Study results are reported as individual
treatment differences (figures only) and least squares mean dif-
ferences with two-sided 90% CI.

The least square approach was used for linear regression anal-
ysis of AHI during TST at baseline (ie., OSA severity) and treatment
difference (daridorexant � placebo) for the number and longest
duration of apneas þ hypopneas, and the lowest SpO2 during res-
piratory events.

Sample size was determined based on power analysis for the
primary endpoint [18]. No type I error control was established for
the present analyses and results are descriptive. A variable was
considered as increased or decreased after daridorexant adminis-
tration compared to placebo when the 90% CI of the treatment
difference did not contain 0.

3. Results

3.1. Subject disposition

Out of the 28 enrolled patients, 25 were evaluable, while 3 were
excluded from the analysis due to premature study discontinuation
[18].

3.2. Influence of daridorexant on nighttime respiration-related
variables

The influence of single and repeated dosing of daridorexant
(50 mg) on nighttime respiration-related variables is provided in
Table 1, and Figs. 1 and 2.

After single and repeated dosing of daridorexant, the total
number of respiratory events (apneasþ hypopneas) during TSTwas
slightly higher compared to placebo, ie., a treatment difference of



Table 1
Influence of daridorexant on nighttime respiration-related variables.

Single dosing (N ¼ 25) Repeated dosing for 5 days (N ¼ 25)a

Daridorexant
(50 mg)

Placebo Treatment difference
(daridorexant e placebo)

Daridorexant
(50 mg)

Placebo Treatment difference
(daridorexant e placebo)

Number of apneas þ hypopneas during
TST 112 (98.3, 126) 96.1 (82.1, 110) 16.2 (�1.9, 34.3) 102 (88.5, 116) 86.2 (72.1, 100) 16.4 (�0.4, 33.2)
Non-REM 97.5 (84.6, 110) 79.1 (66.2, 92.0) 18.4 (0.6, 36.3) 84.3 (71.4, 97.1) 73.7 (60.9, 86.6) 10.5 (�5.3, 26.3)
N1 20.0 (15.8, 24.2) 14.9 (10.8, 19.1) 5.10 (�0.5, 10.6) 22.1 (17.9, 26.3) 18.6 (14.4, 22.9) 3.5 (�1.8, 8.8)
N2 68.6 (57.7, 79.5) 54.9 (44.0, 65.8) 13.7 (�0.1, 27.5) 55.1 (44.0, 66.2) 44.6 (33.5, 55.7) 10.5 (�4.2, 25.2)
N3 9.1 (3.2, 14.9) 9.2 (3.3, 15.0) �0.1 (�7.0, 6.8) 7.2 (2.4, 12.0) 10.9 (6.1, 15.7) �3.7 (�7.8, 0.3)

REM 13.3 (9.5, 17.1) 17.4 (13.6, 21.3) �4.1 (�7.9, �0.3) 18.3 (13.6, 23.0) 13.4 (8.6, 18.2) 4.9 (�0.7, 10.5)
Number of apneas during TST 51.0 (39.9, 62.1) 30.9 (19.8, 42.0) 20.1 (4.6, 35.7) 37.4 (29.2, 45.6) 33.3 (25.1, 41.4) 4.1 (�4.7, 12.9)
Number of hypopneas during TST 61.3 (53.6, 69.0) 65.2 (57.5, 72.9) �3.9 (�13.9, 6.0) 65.2 (53.7, 76.7) 53.0 (41.5, 64.5) 12.3 (�1.8, 26.3)
Duration of apneas [sec]
Mean 32.8 (29.9, 35.8) 30.5 (27.6, 33.5) 2.3 (�1.7, 6.3) 30.4 (28.0, 32.9) 30.4 (28.0, 32.9) 0.0 (�2.6, 2.7)
Longest 46.1 (37.6, 54.6) 43.9 (35.4, 52.4) 2.1 (�8.8, 13.1) 50.8 (40.5, 61.1) 49.3 (39.0, 59.7) 1.5 (�8.3, 11.2)

Duration of hypopneas [sec]
Mean 23.3 (20.9, 25.8) 21.5 (19.0, 23.9) 1.8 (�0.7, 4.4) 23.4 (20.5, 26.3) 23.4 (20.5, 26.2) 0.0 (�2.4, 2.5)
Longest 87.8 (71.2, 104) 86.6 (70.0, 103) 1.2 (�22.9, 25.3) 78.1 (66.3, 89.8) 69.8 (58.1, 81.6) 8.2 (�6.6, 23.0)

Mean SpO2 during [%]
N1 93.7 (93.5, 94.0) 94.2 (93.9, 94.4) �0.4 (�0.8, �0.1) 93.9 (93.6, 94.3) 93.7 (93.3, 94.1) 0.23 (�0.3, 0.6)
N2 93.6 (93.3, 93.9) 93.9 (93.6, 94.2) �0.3 (�0.6, 0.0) 93.9 (93.5, 94.3) 93.6 (93.3, 94.0) 0.2 (�0.2, 0.6)
N3 93.7 (93.3, 94.1) 94.1 (93.7, 94.5) �0.5 (�0.9, �0.0) 94.0 (93.5, 94.4) 93.8 (93.3, 94.2) 0.2 (�0.2, 0.6)

Non-REM with SpO2 [%non-REM]
<90% 2.9 (2.1, 3.8) 1.6 (0.7, 2.5) 1.3 (0.3, 2.4) 1.6 (�1.7, 4.9) 5.3 (2.1, 8.6) �3.7 (�8.1, 0.7)
<85% 0.2 (0.1, 0.3) 0.1 (0.0, 0.2) 0.1 (�0.0, 0.3) 0.3 (0.0, 0.3) 0.1 (�0.0, 0.3) 0.0 (�0.2, 0.3)

REM with SpO2 [%REM]
<90% 3.1 (0.1, 6.0) 5.2 (2.3, 8.1) �2.1 (�6.4, 2.2) 2.9 (0.1, 5.8) 4.9 (2.1, 7.8) �2.0 (�5.3, 1.3)
<85% 0.4 (0.0, 0.9) 0.4 (0.0, 0.8) 0.0 (�0.7, 0.8) 0.2 (0.0, 0.4) 0.0 (0.0, 0.2) 0.2 (�0.2, 0.5)

SpO2 during respiratory events [%]
Mean 90.6 (90.2, 91.0) 91.2 (90.8, 91.7) �0.6 (�1.2, �0.1) 91.2 (90.7, 91.7) 90.9 (90.4, 91.4) 0.3 (�0.2, 0.7)
Lowest 81.0 (79.5, 82.4) 83.6 (82.1, 85.0) �2.6 (�4.4, �0.8) 82.9 (81.4, 84.3) 82.0 (80.5, 83.4) 0.9 (�0.3, 2.1)

Data are displayed as least squares mean (95% CI) for treatments and (90% CI) for treatment difference.
Time spent with SpO2 < 90% and <85% is expressed as %non-REM and %REM. To this end, the time spent in min with SpO2 < 90% and <85% during non�REM and REM was
divided by non-REM and REM duration, respectively.
CI ¼ confidence interval; REM ¼ rapid eye movement; SpO2 ¼ peripheral oxygen saturation; TST ¼ total sleep time.

a Study treatments were administered once daily in the evening.
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16.2 events (90% CI:�1.9, 34.3) and 16.4 (90% CI:�0.4, 33.2; Fig.1a),
respectively. After repeated dosing of daridorexant, more apneas
and hypopneas were observed compared to placebo (treatment
difference of 4.1 [e4.7, 12.9] and 12.3 [e1.8, 26.3], respectively,
while after single dosing, only the number of apneas was increased
after daridorexant administration (treatment difference of 20.1
[4.6, 35.7]) vs hypopneas (�3.9 [e13.9, 6.0]). When evaluating the
change of OSA severity category, 1 and 2 subjects on daridorexant
and placebo, respectively, moved from mild to moderate, 3 and 2
subjects from moderate to severe, 7 and 6 subjects from moderate
to mild, and 15 and 14 subjects remained unchanged.

AHI at baseline as a marker of OSA severity did not correlate
with the treatment differences for the number of respiratory events
after single (r2 ¼ 0.010; p ¼ 0.63) and repeated dosing (r2 ¼ 0.005;
p ¼ 0.73; Fig. 2a).

More respiratory events were observed in both non-REM and
REM sleep after repeated dosing of daridorexant compared to
placebo (Table 1). However, after single dosing, the number of
respiratory events was increased during non-REM sleep and
decreased during REM sleep, ie., treatment difference of 18.4 (90%
CI: 0.6, 36.3) and �4.1 (90% CI: �7.9, �0.3), respectively. Further
analysis for each of the non-REM sleep stages revealed that the
number of apneas þ hypopneas was decreased during N3 but
slightly increased during N1 and N2 after repeated dosing of dari-
dorexant compared to placebo (Table 1). After single dosing, results
were similar except for N3 during which a comparable number of
respiratory events was observed after daridorexant administration
compared to placebo.

Mean and longest duration of apneas and hypopneas were
comparable between daridorexant and placebo after single and
6

repeated dosing (Table 1, Fig. 1b). AHI at baseline did not correlate
with the treatment difference for longest duration of apneas and
hypopneas after single (r2 ¼ 0.029; p ¼ 0.23) and repeated dosing
(r2 ¼ 0.033; p ¼ 0.21; Fig. 2b).

After repeated dosing of daridorexant, time spent with SpO2 <
90% or <85% during non-REM and REM sleep was similar to placebo
(Table 1, Fig. 1c). This was also applicable for single dosing except
for an increased time spent with SpO2 < 90% during non-REM sleep,
ie., treatment difference of 1.3% of non-REM (90% CI: 0.3, 2.4)
(Table 1). As there were only 5 patients with SpO2 < 80% during
non-REM or REM sleep, the treatment difference for the time spent
with SpO2 < 80% was not evaluated. Four out of 5 subjects pre-
sented SpO2 < 80% during non-REM sleep: 3 after daridorexant
administration (2 after single [0.3% and 1.4% of non-REM sleep] and
1 after repeated dosing [2.7%]) and one after repeated dosing of
placebo [0.4% of non-REM sleep]. One subject presented SpO2< 80%
during REM sleep [2.7% of REM sleep] after single dosing of
daridorexant.

After repeated dosing of daridorexant, mean SpO2 was compa-
rable to placebo during N1 to N3 sleep stages while after single
dosing, mean SpO2 was slightly decreased compared to placebo
(Table 1).

Lowest SpO2 during respiratory events was comparable be-
tween daridorexant and placebo after repeated dosing, ie., treat-
ment difference of 0.9% (90% CI: �0.3, 2.1; Table 1, Fig. 1d), while
after single dosing of daridorexant, it was slightly decreased
compared to placebo, ie., treatment difference of �2.6% (90%
CI: �4.4, �0.8) (Table 1). AHI at baseline did not correlate with the
treatment differences for this endpoint after single (r2 ¼ < 0.001;
p ¼ 0.99) and repeated dosing (r2 ¼ 0.091; p ¼ 0.14; Fig. 2c).



Fig. 1. Individual and mean (±90% CI) treatment differences for respiration-related variables after repeated dosing (N ¼ 25). Data are provided as individual (empty circles/squares/
triangles) and least square means (90% CI; filled circles/squares/triangles) for treatment difference (daridorexant e placebo) after repeated dosing (Night 5). The panels refer to a)
number of apneas þ hypopneas, b) mean and longest duration of apneas and hypopneas, c) time spent with SpO2 < 90% and <85% during non-REM and REM, and d) mean and
lowest SpO2 during respiratory events. CI ¼ confidence interval; REM ¼ rapid eye movement; SpO2 ¼ peripheral oxygen saturation; TST ¼ total sleep time.
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For mean SpO2 during respiratory events, the same observations
as for lowest SpO2 were made after both single and repeated
dosing, ie., no treatment difference after repeated dosing and a
slight decrease after single dosing (Table 1, Fig. 1d).
3.3. Influence of daridorexant on sleep-related variables

The influence of daridorexant on sleep duration per h of PSG
recording is shown in Fig. 3 and its influence on the number and
duration of awakenings is provided in Table 2 and Fig. 4.

After repeated dosing of daridorexant, subjects slept longer
during the second, fifth, sixth, and eighth h of PSG recording
compared to placebo, ie., mean treatment difference (90% CI) of
6.0 min (0.7, 11.3), 6.4 min (1.3, 11.6), 8.9 min (2.7, 15.0), and 7.2 min
(0.6, 13.8), respectively (Fig. 3b). Sleep was also longer after single
dosing but to a smaller extent (Fig. 3a).

The number of awakenings was comparable between daridor-
exant and placebo both after single and repeated dosing (Table 2).
7

Interestingly, the longest duration of awakenings was reduced after
single and repeated dosing with a mean difference (90% CI) of
25.7 min (9.3, 42.2) and 16.2 min (8.5, 23.8), respectively (Table 2,
Fig. 4). For mean duration of awakenings, results were comparable
to longest duration of awakenings (Table 2, Fig. 4).
4. Discussion

Intermittent and recurrent hypoxemia due to apneas and
hypopneas is themain characteristic of OSA and suggested to be the
main factor contributing to the adverse long-term consequences of
OSA, such as cardiovascular diseases or type-2 diabetes [2,5e8].

Although AHI is the gold standard variable for the diagnosis of
OSA [19], the evaluation of nighttime respiration solely based on
AHI is considered not sufficient for the evaluation of OSA severity
[21,24e26]. Indeed, the proportion of apneas and hypopneas or
their duration might vary between individuals having a similar AHI
[27] and some studies suggest that an increased duration of apneas



Fig. 2. Linear regression analysis between treatment difference (daridorexant e placebo) for respiration-related variables after repeated dosing and AHI at baseline (N ¼ 25). Data
are displayed as individual data pairs of treatment difference (daridorexant e placebo) for a) number of apneas þ hypopneas during TST, b) longest duration of apneas and
hypopneas, and c) lowest SpO2 during apneas and hypopneas versus OSA severity (AHI during TST at baseline). The grey area indicates the 95% CI of the regression line. AHI ¼ apnea/
hypopnea index; CI ¼ confidence interval; OSA ¼ obstructive sleep apnea; r2 ¼ correlation coefficient; SpO2 ¼ peripheral oxygen saturation; TST ¼ total sleep time.
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Fig. 3. Individual and mean (±90% CI) treatment differences for sleep duration per h of
PSG recording after single and repeated dosing (N ¼ 25). Data are provided as indi-
vidual (empty circles) and least square means (90% CI; filled circles) for treatment
difference (daridorexant e placebo) after a) single (Night 1) and b) repeated dosing
(Night 5). CI ¼ confidence interval; PSG ¼ polysomnography.

Fig. 4. Individual and mean (±90% CI) treatment differences for duration of awak-
enings after repeated dosing (N ¼ 25). Data are provided as individual (empty cir-
cles/squares) and least square means (90% CI; filled circles/squares) for treatment
difference (daridorexant e placebo) after repeated dosing (Night 5). CI ¼ confidence
interval.
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and hypopneas might contribute to the long-term increased risk of
developing cardiovascular diseases in patients with OSA [28e30]. It
has also been proposed that sleep hypoventilation may be better
reflected by the lowest SpO2 during respiratory events rather than
SpO2 during sleep [21].

In the present evaluation, more respiratory events were
observed during TST both after single and repeated dosing of
Table 2
Influence of daridorexant on the number and duration of awakenings.

Single dosing

Daridorexant
(50 mg)

Placebo Treatment differ
(daridorexant e

Number of awakenings 22.3 (19.2, 25.3) 22.1 (19.1, 25.2) 0.10 (�3.20, 3.4
Duration of awakenings [min]
Mean 2.9 (0.7, 5.0) 6.3 (4.2, 8.4) �3.4 (�6.1, �0.7
Longest 17.8 (6.0, 29.6) 43.5 (31.7, 55.3) �25.7 (�42.2, �

Data are displayed as least squares mean (95% CI) for treatments and (90% CI) for treatm
CI ¼ confidence interval.

a Study treatments were administered once daily in the evening.
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daridorexant compared to placebo. This increase is mainly
explained by the concomitant prolongation of TST by approxi-
mately 40 min observed after daridorexant administration
compared to placebo. However, normalization by sleep time of the
total number of events provides similar AHI values after daridor-
exant and placebo administration [18]. After single and repeated
dosing of daridorexant, the proportion of apneas and hypopneas
was similar for daridorexant and placebo suggesting no shift from
hypopneas to apneas. Moreover, the duration of these events was
also not affected. Finally, the lowest SpO2 during respiratory events
was comparable between daridorexant and placebo although a
slightly lower value was observed after single dosing.

The increased number of events observed during non-REM and
N2 sleep stages after daridorexant administration corresponds to
the increased time spent in these sleep stages [18], however, has no
impact on oxygen saturation as SpO2-related variables were com-
parable between daridorexant and placebo.

As for AHI during TST [18], no association between disease
severity (ie., AHI at baseline) and treatment differences for the
number and longest duration of apneas and hypopneas as well as
for the lowest SpO2 was observed. This was applicable to both
single and repeated dosing and is suggestive of a limited effect, if
any, on nighttime respiratory function in a more severe OSA pop-
ulation although this remains to be confirmed in a dedicated study.
Repeated dosing for 5 daysa

ence
placebo)

Daridorexant
(50 mg)

Placebo Treatment difference
(daridorexant e placebo)

0) 23.6 (20.6, 26.6) 23.2 (20.1, 26.2) 0.40 (�2.80, 3.60)

) 2.8 (2.0, 3.5) 4.8 (4.0, 5.6) �2.1 (�3.2, �0.9)
9.3) 17.0 (10.8, 23.1) 33.1 (27.0, 39.2) �16.2 (�23.8, �8.5)

ent difference.
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Taken together, these contributive data regarding the mecha-
nistic role of daridorexant on ventilatory control suggest that
daridorexant does not increase disease severity and is not expected
to cause an increased risk for patients with insomnia having either
mild or moderate OSA.

With regard to sleep, daridorexant prolonged TST despite
absence of insomnia in the studied population of patients withmild
to moderate OSA and also improved other sleep characteristics, ie.,
shortened wake time after sleep onset (WASO) [18]. Shortening of
WASO can be explained by a reduced number of awakenings and/or
a shorter duration of awakenings. The latter was observed after
daridorexant administration mainly in the second part of the night.
Reduction of duration of awakenings by approximately 20 min and
the increased sleep duration in the second part of the night are
relevant for patients with OSA that are known to have difficulties in
maintaining sleep. This might also be suggestive of a favorable ef-
fect of daridorexant in patients with OSA showing low adherence to
CPAP as these patients are known to usually switch off their device
earlier than patients adherent to this device [31,32]. This favorable
effect would however need to be confirmed in a dedicated study in
patients with OSA using CPAP.

5. Conclusions

This is to our best knowledge the first study that extensively
evaluated the influence of a DORA on nighttime respiration and
sleep in patients with mild to moderate OSA. The evaluation of
different indices of OSA severity and sleep is suggestive of a safe use
of daridorexant administered at the highest Phase 3 dose of 50 mg
in patients with mild to moderate OSA as well as a favorable
modulation of sleep in this population.
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