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B.1 Decision problem, description of the technology and clinical care pathway

B.1.1 Decision problem

This submission addresses the cost-effectiveness, clinical efficacy and safety of daridorexant in adult patients with insomnia disorder.

It is aligned with the anticipated marketing authorisation and the final National Institute for Health and Care Excellence (NICE) scope,

as outlined in Table 1.

Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

considered include:

e Resolution of symptoms

e Changes in sleep patterns and
architecture

Sleep quality

Daytime alertness
Recurrence of insomnia
Adverse effects of treatment
(including residual daytime
sedation and memory
impairment)

¢ HRQoL.

include:

e Improvement of night-time symptoms of
insomnia

e Changes in sleep architecture and
sleep efficiency

e Changes in quality of sleep, depth of
sleep, daytime alertness and daily
ability to function

e Daytime functioning as measured by
IDSIQ total score, sleepiness,
alert/cognition and mood domain score

e Rebound insomnia

o Adverse effects of treatment (next-day
residual treatment effects and memory

Population Adults with insomnia disorder Adults with insomnia disorder NA
Intervention Daridorexant Daridorexant NA
Comparator(s) Established clinical management Established clinical management (including | NA
(including sleep hygiene advice) sleep hygiene advice) without daridorexant
without daridorexant
Outcomes The outcome measures to be The outcomes addressed in this submission | Resolution of symptoms is not an appropriate

term to describe the outcome in this
submission. The outcome studied in the
clinical trials of daridorexant is the
quantitative and qualitative improvement of
symptoms rather than resolution.
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

impairment)
e HRQoL

Economic
analysis

The reference case stipulates that
the cost-effectiveness of treatments
should be expressed in terms of
incremental cost per quality-
adjusted life year. The reference
case stipulates that the time horizon
for estimating clinical and cost-
effectiveness should be sufficiently
long to reflect any differences in
costs or outcomes between the
technologies being compared.

Costs will be considered from an
NHS and Personal Social Services
perspective.

The cost-effectiveness of daridorexant is
presented as cost per QALY. Clinical and
cost-effectiveness of the reference case is
estimated over a 12-month time horizon.

A short-term model estimating clinical and
cost-effectiveness over a 12-month time
horizon is presented as the reference case
for several reasons. Pharmacodynamics and
clinical data of daridorexant demonstrate that
the effect of treatment on sleep parameters
occurs from the first day of treatment and
that the effects on the sleep parameters are
mostly lost on the first day of treatment
discontinuation.

In addition to presenting clinical and cost-
effectiveness over a 12-month time horizon,
lifetime effects and potential QALY gains
from better sleep (e.g., cardiac benefits,
reduced fall risk, mortality) is discussed
qualitatively in the submission. The potential
quantitative impact of having a lifetime
model, including impact of improved sleep
duration on mortality and the impact of
discontinuation, is presented as a scenario.

Subgroups to be
considered

The availability and cost of
biosimilar and generic products
should be considered.

Guidance will only be issued in
accordance with the marketing
authorisation. Where the wording of
the therapeutic indication does not
include specific treatment
combinations, guidance will be
issued only in the context of the
evidence that has underpinned the

None

NA
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

marketing authorisation granted by
the regulator.

Special
considerations
including issues
related to equity
or equality

No equity considerations are
expected

While digital or face-to-face CBTi is
recommended as the first-line treatment for
insomnia disorder, it may not be suitable for
or accessible to all patients. Daridorexant
may thus be suitable for this group of
patients as an alternative first-line
treatment.

While guidelines recommended CBTi as first-
line treatment for insomnia disorder, up to
Il of patients refuse CBTi, or cannot access
it, when recommended by their GPs. Among
those who receive either face-to-face or
digital CBTi, | fail to achieve the
desired results, leading to an overall CBTi
success rate of only (1). Therefore,
a broad recommendation for daridorexant to
treat insomnia disorder in primary care will
provide GPs with a safe and effective option
for patients who refuse, cannot access, or fail
CBTI.

CBTi = Cognitive behavioural therapy for insomnia; GP = General practitioners; HRQoL = Health-related quality of life; IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire; NA = Not

applicable; NICE = National Institute for Health and Care Excellence; NHS = National Health Services; QALY = Quality-adjusted life year.
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B.1.2 Description of the technology being appraised

Daridorexant is a selective and potent dual orexin receptor antagonist (DORA) that
decreases wakefulness, thereby allowing a physiological sleep to occur in adult

patients with insomnia disorder.

This appraisal considers the proposed indication for daridorexant for the treatment of
adult patients with insomnia disorder characterised by symptoms present for at least
3 months and considerable impact on daytime functioning. Table 2 details the

technology being appraised in this submission.

Refer to Appendix C for the summary of product characteristics (SmPC) for this

technology, pending finalisation of the UK marketing authorisation process.

Table 2: Technology being appraised
UK approved name and brand name Daridorexant (QUVIVIQ®)

Mechanism of action Daridorexant is a selective and potent DORA,
acting as an equipotent orthosteric antagonist at
both orexin 1 and orexin 2 receptors, with
equilibrium dissociation constants (Kb) of these
antagonisms of 0.5 nM and 0.8 nM in humans,
respectively (2).

The orexin neuropeptides (orexin A and orexin
B) act on orexin receptors to promote
wakefulness. Daridorexant blocks the binding of
orexin neuropeptides to the receptors and
consequently decreases the wake-drive,
allowing sleep to occur (3). As a DORA,
daridorexant acts by decreasing wakefulness,
which contrasts with the mechanism of action of
sedative/hypnotic medications (such as
benzodiazepines and Z-drugs) that induce sleep
through general suppression of the CNS via
GABA-A receptor agonism (3-5).

Marketing authorisation/CE mark status Currently, daridorexant does not have a UK
marketing authorisation. In March 2021,
marketing authorisation application for
daridorexant was submitted to the EMA. A
positive CHMP opinion was issued in February
2022, and it was approved on 2" May 2022 by
EMA (6). A marketing authorisation submission
has already been made to MHRA.

Indications and any restriction(s) as Daridorexant is indicated for the treatment of
described in the summary of product adult patients with insomnia characterised by
characteristics (SmPC) symptoms present for at least 3 months and

considerable impact on daytime functioning (3).
The SmPC is provided in Appendix C.
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Method of administration and dosage

Daridorexant is available as 25 mg and 50 mg
film-coated tablets (3).

The recommended dose for adults is one tablet
of 50 mg once per night, taken orally in the
evening within 30 minutes before going to bed.
Based on clinical factors (moderate hepatic
failure or concomitant use of moderate CYP3A4
inhibitor medicines), some patients may be
treated with 25 mg once per night. The
maximum daily dose is 50 mg (3).

The treatment duration should be as short as
possible. The appropriateness of continued
treatment should be assessed within 3 months
and periodically thereafter (3).

The UK SmPC (which is the current EU SmPC)
is provided in Appendix C.

Additional tests or investigations

No additional tests or investigations are required
for identification of the population for
daridorexant administration.

List price and average cost of a course of
treatment

I ooy

Patient access scheme (if applicable)

Not applicable.

CHMP=Committee for Medicinal Products for Human Use; CNS = Central nervous system; CYP3A4 = Cytochrome P450 3A4;
DORA = dual orexin receptor antagonist; EMA=European Medicines Agency; GABA-A = Gamma-aminobutyric acid Type A;
MHRA= Medicines and Healthcare products Regulatory Agency; PSG = polysomnography; SmPC=summary of product

characteristics; UK=United Kingdom.

B.1.3 Health condition and position of the technology in the

treatment pathway

(7).

e Patients with insomnia suffer from both night-time symptoms and daytime

functioning impairment, affecting subjective and objective dimensions of health

¢ Insomnia presents as either acute or chronic insomnia. Chronic insomnia, also
known as insomnia disorder, is defined as symptoms occurring for 23 nights per

week for 23 months together with daytime impairment (8, 9).

e Patient-reported sleep disturbances and impaired daytime functioning are the
cornerstone for diagnosing and managing insomnia disorder in primary care
clinical practice. This subjective approach of diagnosis is similar to mental health

conditions such as depression and schizophrenia (9, 10).
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e Primary care clinicians can utilise insomnia-specific patient-reported outcome
(PRO) instruments to rapidly assess symptoms and severity of insomnia disorder

and ensure optimal treatment for eligible patients.

B.1.3.1 Disease overview

In general practice, clinicians frequently encounter patients with sleep disorders
related to sleep initiation or maintenance, often referred to as insomnia (11). Patients
with insomnia suffer from both night-time symptoms and daytime functioning
impairment, affecting subjective and objective dimensions of health (12, 13). Insomnia
impairs an individual’'s overall quality of life (QoL) by affecting physical and mental
health, cognitive ability, mood, and behaviour. Moreover, impaired daytime functioning
due to insomnia increases the risk of errors or accidents, impacts task performance
and negatively impacts social life, relationships, and family life (14). If left untreated,
insomnia can increase the risk of depression, anxiety, and in the long term, diabetes

and cardiovascular disease (CVD) (14).
Definition of insomnia disorder

Insomnia disorder is characterised by type, frequency and duration of symptoms using
the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; 2013)
and the International Classification of Sleep Disorders, Third Edition (ICSD-3; 2014)

diagnostic classification systems:

e Insomnia is defined by the DSM-5 (2013) as dissatisfaction with sleep quantity or
quality that is accompanied by one (or more) of the following symptoms: difficulty
initiating and maintaining sleep, characterised by frequent awakenings or problems
returning to sleep, and early morning awakenings with inability to return to sleep.
The sleep disturbance causes clinically significant distress or impairment, with
detrimental effects on daytime functioning, including social, occupational,

educational, academic, behavioural, or other important areas of functioning (15).

e The ICSD-3 (2014) defines insomnia as persistent difficulty with sleep initiation,
duration, consolidation or quality that occurs despite the opportunity and

circumstances for sleep, resulting in some daytime functional impairment (8). This
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definition of insomnia disorder is consistent with that of the International

Classification of Diseases, 11th Revision (8, 16).

Based on the duration and frequency of sleep disturbance, DSM-5 and ICSD-3 further

classify insomnia as acute and chronic insomnia (8, 15):

e Acute or short-term insomnia refers to transient episodes of insomnia, with
symptoms lasting <3 months, that usually occur after an emotional or psychological

stress and resolve quickly once the underlying causes are addressed.

e Chronic insomnia (also referred to as insomnia disorder in this submission) is

defined as insomnia symptoms occurring for 23 nights per week for 23 months.
Pathogenesis

The sleep-wake cycle is regulated by homeostatic and circadian processes. Together
with a complex interplay of molecular, genetic, neurological and psychological factors,
these processes achieve balance between sleep and wake (17). Therefore, any
impact on these factors is anticipated to influence the sleep-wake cycle, resulting in

insomnia in some cases.

The pathophysiology of insomnia disorder is multifaceted that involves molecular
anomalies, genetic polymorphisms, gene-environment interactions, and life-events
(18, 19). Molecular anomalies include dysregulation of neurotransmitters involved in
the sleep—wake cycle, such as gamma-aminobutyric acid (GABA), melatonin, orexin,
norepinephrine, histamine, serotonin, acetylcholine, and dopamine (18). Genetic
factors implicated in the predisposition to insomnia disorder have been elaborated
upon in genome-wide association studies (20, 21). Polymorphisms in the serotonin-
transporter-linked promoter region (5-HTTLPR), protein-coding period family of
regulatory genes of the circadian rhythm (PER2/3), apolipoprotein E4 (APOE4) and
peroxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC-1a)
genes of the dopaminergic system increase the risk of insomnia. The risk is further
amplified by gene-environment interactions such as job stress or alcoholism (22). Life
events such as trauma, lifestyle factors, psychological processes and behaviours can

each play precipitating and perpetuating roles in the aetiology of insomnia disorder.

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 16 of 146



Figure 1 illustrates an integrated model of the development of insomnia disorder
through the interplay between predisposing and moderating factors (e.g., genetic
vulnerability, character traits or medical conditions) and the presence of precipitating

occurrences (e.g., major life events, stress or trauma) (23).

Figure 1: Theoretical model of the pathophysiology of insomnia disorder (23)
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EEG = electroencephalogram; GABA = gamma-aminobutyric acid; REM = rapid eye movement; SNP = single nucleotide
polymorphism.
Note: Permission must be sought from the publisher before reproducing this figure for use with an external audience.

Clinical presentation

Patients affected by insomnia disorder present with symptoms of sleep disturbances
and impaired daytime functioning (24). Clinicians often record these symptoms based
on patients’ medical/clinical history and patient-reported measures. Primary drivers of

patients’ perception of their insomnia include (25):

e Sleep symptoms such as difficulty falling asleep, difficulty maintaining sleep and

undesired early-morning awakening.

e Symptoms of daytime impairment, including somnolence, fatigue, malaise,

irritability, concentration and memory impairment.

Overall, experience of sleep is an important factor to consider when assessing

insomnia symptoms and, while guidelines define daily sleep needs, optimal sleep
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varies between individuals based on their circadian rhythm (24, 26). This subjective
assessment and management approach is consistent with other psychological
conditions, such as depression, where diagnosis and management are based on
subjective reports by patients and/ or their caregivers (27). This contrasts with chronic
conditions, such as hypertension or diabetes mellitus, which rely on objective
measures (9, 10). Despite being subjective, patient-reported symptoms are the key to
diagnosing and managing insomnia disorder, justifying that subjective assessment is

clinically as important as objective measures of health.
Diagnosis

The DSM-5 and the ICSD-3 recommends that insomnia should be considered as an
independent disorder, regardless of the presence of comorbidities or any ongoing
physical or mental disorder, including any concurrent sleep disorder (8, 15). An
independent diagnosis of insomnia disorder should be made, taking into consideration
the type, duration and frequency of symptoms. It is also recommended to consider the
temporal relationship between the development of insomnia symptoms and those of
other medical conditions, since insomnia disorder can precipitate or worsen existing
comorbidities (8, 15).

Most patients present with symptoms of “trouble sleeping” in primary care, either at
first onset or when it has a substantial impact on their daytime functioning. General
practitioners (GPs) diagnose insomnia disorder based on patient self-reports of
insomnia symptoms (see Clinical presentation) and correlate them with the diagnostic
criteria of the DSM-5 or ICSD-3 (8, 15).

The British Association for Psychopharmacology (BAP) guidelines recommend

comprehensive assessment of subjective insomnia symptoms (Figure 2) (14):

e Assessment of patient's current sleep habits, including symptoms of difficulty
getting sleep and/or staying asleep, frequency of this occurrence, its persistence
and daytime effect, with the use of a clinical rating scale, such as a 2-item Sleep
Condition Indicator (SCI) (28), or a sleep diary to assess sleep difficulties over time
and gauge the potential contribution of poor sleep and lifestyle habits to daytime

impairment,
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e Assessment of sleep history, including former/present sleep disorders, information

from a bed partner, circadian factors and sleep-wake factors,

e Medical history, medication and substance use, physical examination and
additional measurements as needed, assessment of psychiatric and psychological

history, personality factors, and occurrences or conflicts in work and personal life.

Figure 2: Diagnosis of insomnia (14)
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It is important to note that although polysomnography (PSG) is the gold standard of
objective sleep assessment it is not recommended for diagnosis of insomnia or its
routine evaluation. PSG and actigraphy, another objective measure, is only indicated
if other sleep disorders such as sleep apnoea or narcolepsy are suspected. In case of
other sleep disorders, a referral to specialty care should be made for further

investigation and management of symptoms (14).
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Assessment of insomnia disorder

As per the DSM-5 definition of insomnia disorder, it is essentially a subjective patient
experience wherein PRO instruments may play an important role in its diagnosis and
management. Currently available insomnia-specific PRO instruments assess patients’
sleep habits and their impact on daytime functioning impairment. These include the
Daytime Insomnia Symptom Scale (DISS), (29) the Daytime Consequences of Sleep
Questionnaire (DCSQ), (30) the Functional Outcomes of Sleep Questionnaire
(FOSQ), (31) the Pittsburgh Insomnia Rating Scale (PIRS), (32) the Profile of Mood
States (POMS), (33) the Sleep Functional Impact Scale (SFIS), the Insomnia Severity
Index (ISI) (34), the Insomnia Daytime Symptoms and Impacts Questionnaire (IDSIQ)
(35) and the Epworth Sleepiness Scale (ESS) (36). Other PRO instruments that focus
on night-time symptoms include the SCI (28).

Numerous PRO instruments are available to assess patients’ perception of their sleep
problems and the associated impact on daytime functioning. Among them, the PROs

described below were part of daridorexant clinical development program.
Assessment of insomnia symptoms:

1) The Sleep Diary Questionnaire (SDQ), derived from the Consensus Sleep Diary
assessed sleep quantitatively (subjective TST, subjective WASO, subjective LSO),
and qualitatively (sleep depth and sleep quality) along with morning sleepiness and

the ability to function during the day.

2) The IDSIQ, developed and validated to assess daytime functioning impairment in

insomnia.
Global assessment of insomnia severity:
3) Insomnia Severity Index® (1SI®).
4) Sheehan Disability scale® (SDS®).

Clinical guidelines do not recommend the use of any specific PRO instrument to
assess insomnia symptoms in clinical practice (14). Although some PRO instruments

are validated for use in primary care, no single instrument is recommended or more

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 20 of 146



widely used than the other (37). Primary care clinicians can make use of an insomnia
PRO instrument, which has been validated in clinical practice to rapidly assess the
symptoms and severity of insomnia disorder to ensure optimal treatment for eligible
patients. Ideally, a validated PRO instrument should be suitable for primary care use,
should be easy to understand, quick to administer (e.g., <3 minutes), assess both
daytime and night-time symptoms, be available in English, and administered by non-

physicians.

Generic preference-based PRO instruments, such as the EuroQol-5D (EQ-5D), have
been widely used across different patient groups and indications to ensure
comparability between interventions (38). Yet, a key concern with these instruments
is that they may be missing relevant or important dimensions for some specific
conditions. Specifically, the EQ-5D does not include a fatigue dimension that is highly
relevant to insomnia (39). This is discussed in greater detail in B.3.13 Benefits not
captured in the QALY calculation. Therefore, generic preference-based PRO
instruments may not be sensitive to changes when used to monitor response to

insomnia treatment or disease progression.

A novel mapping algorithm was applied to derive EQ-5D utilities from the ISI® scores
that was used as a key effectiveness parameter for the cost-effectiveness model (40).
In this submission, the derived EQ-5D utilities were incorporated into the model

presented in B.3 Cost effectiveness.
Insomnia Severity Index®

The ISI® assesses subjective symptoms, as well as the degree of concern or distress
caused by the symptoms and their consequences. ISI® comprises of seven items

which measures patients’ perception of insomnia severity in the past two weeks (34).

Individual items assess the severity of sleep-onset and sleep maintenance difficulties,
as well as satisfaction with current sleep patterns, interference with daily functioning,
noticeability of impairment attributed to the sleep problem, and the degree of distress
or concern caused by the sleep problem. Each item of the ISI® is rated on a 0 to 4
scale, and the total score ranges from 0 to 28. A higher score suggests more severe
insomnia (34). The total score is interpreted as follows: absence of insomnia (0-7),
subthreshold insomnia (8—14), moderate insomnia (15-21), and severe insomnia (22—
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28) (41). Thus, the instrument can be used to identify patients with moderate-to-severe
insomnia disorder. In the phase Il daridorexant clinical trials, ISI® was used to screen
patients with moderate-to-severe insomnia disorder for enrolment in the confirmatory

study.

ISI® can be easily administered, with scores that can be calculated in less than a
minute. Its validity has been demonstrated in the primary care setting (37). Therefore,
it can be potentially used to identify patients with moderate-to-severe insomnia
disorder and ensure they receive optimal treatment. In addition, I1SI® can also be used

to monitor patients’ progress with therapy in clinical practice.
Insomnia Daytime Symptoms and Impacts Questionnaire

The IDSIQ is a PRO instrument developed by modifying the DISS following interviews
with patients with insomnia and discussions with experts in insomnia research (35).
The instrument is administered daily in the evening and has a recall period of “today”
and comprises of 14 items structured across 3 domains of alert/cognition (6 items),
mood (4 items) and sleepiness (4 items). These domains reflect the commonly
encountered daytime functioning effects of insomnia. Each question is scored from 0
to 10, and the domain scores are summed, with higher scores indicating worse

symptoms and impact of insomnia (35).

The IDSIQ was developed for use in clinical studies as the first PRO instrument to
assess impairment of daytime functioning due to insomnia. It was validated according
to the United States Food and Drug Administration guidance for industry (42),
demonstrating strong internal consistency (Cronbach’s alpha: 0.917 for IDSIQ total
score, 0.806-0.918 for domain scores) and test-retest reliability (intra-class correlation
coefficient: 0.856—-0.911) (35). Meaningful change thresholds include 17 for IDSIQ
total score, 9 for the alert/cognition domain, 4 for the mood domain and 4 for the sleep
domain (43). Currently, IDSIQ has been used as a key secondary endpoint in the
phase Il confirmatory study and as an exploratory endpoint in the extension trials of
daridorexant. Its validity and feasibility for use in the primary care setting have not

been established.
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Sheehan Disability Scale®

The Sheehan Disability Scale (SDS®) is a validated instrument with 5 items; 3 scales

presented visually as a horizontal line marked with both numbers (0 to 10) and verbal

anchors (0 = Not at all, 1-3 = mildly, 4-6 = moderately, 7-9 = markedly, and 10 =

extremely) to score the disruption of the symptoms on 1= work/school work; 2 = social

life/leisure activities; 3 = family life / home responsibilities; two questions with the last

week as a recall period on: 4 = days missed in the past week; 5 = days underproductive

in the past week. Two outcomes can be calculated 1) absenteeism = Q4; 2)

presenteeism=Q1/10*Q5 (44, 45). The SDS®was a safety outcome in the clinical trials

of daridorexant as described in B.2 Clinical effectiveness.

B.1.3.2 Epidemiology

The prevalence of insomnia disorder in the general population is increasing due
to an ageing population and an increasing burden of mental health conditions

and chronic diseases (46).

In England, 9.3 million adults, or one in every five, are estimated to experience
insomnia symptoms, which is comparable to other mental health conditions such

as depression (47).

Approximately 3.3 million adults, or one in every three (35%) with insomnia

symptoms, meet the DSM-5 criteria for insomnia disorder (47).

Multiple psychiatric and medical conditions are frequently associated with

insomnia and may have a reciprocal relationship (18, 48).

Insomnia disorder is a common comorbid condition and a risk factor for chronic
diseases and mortality (12, 49, 50).

Despite the associated comorbidities, primary care guidelines direct towards

independent diagnosis and treatment of insomnia disorder (14, 51).
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Incidence

The incidence of insomnia disorder in the UK is poorly characterized. A population-
based, longitudinal cohort study using postal self-answered questionnaires at baseline
and 12-month follow-up was conducted in the UK among adults aged =18 years
(N=4,885) (52). Among 859 respondents who did not report insomnia at baseline and
responded to the sleep questions at follow-up, 125 were diagnosed with insomnia at
1 year. This corresponds to an annual incidence of 14.6% (95% confidence interval

12.2-16.9), or 7.5 million adults when extrapolated to the English population (52).
Prevalence

Only a few studies have estimated the prevalence of insomnia disorder using the
current DSM-5 criteria (14, 53-56). No recent UK studies estimating the prevalence of
DSM-5 insomnia disorder in the general population were identified. Therefore, data
from the 2020 National Health and Wellness Survey (NHWS) were utilised to calculate

the prevalence of insomnia disorder in the UK (57, 58).

The Cerner Enviza NHWS is a large, nationally representative, self-administered,
internet-based questionnaire involving adults (aged 18 years or older) in the US, UK,
France, Germany, ltaly, Spain and Japan (57, 58). It is projected to reflect the general
population of the country surveyed using known population incidences for key
subgroups. Potential respondents to the NHWS are recruited through an existing,
general-purpose Web-based consumer panel. The consumer panel recruits panel
members through opt-in e-mails, co-registration with panel partners, e-newsletter
campaigns, banner placements, and affiliate networks. The NHWS contains data on
over 1 million patients globally to date (57, 58). As the NHWS is a nationally
representative and widely used dataset in publications and other company
submissions, it was used as the primary source of insomnia disorder prevalence in the

budget impact analysis of this submission.

The 2020 NHWS data included 10,408 respondents in the UK with a mean age of 47.3
years and 53.3% were females (n=5,544). Approximately 1 in 5 respondents (21%)
reported experiencing symptoms of insomnia. When extrapolated to the adult
population in England (44.4 million), this corresponds to 9.3 million people
experiencing insomnia symptoms (59). The prevalence of insomnia disorder,
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estimated based on the number of respondents who experienced insomnia symptoms

at least four times per week and for at least 6 months in the past year, was 7.3% (47).

Individuals with insomnia disorder tend to feel anxious and helpless over their inability
to sleep or lack of sleep and their increasing feelings of isolation, leading to the
development of depression and anxiety disorders. Conversely, the presence of
depression and anxiety can cause sleepless nights resulting in insomnia disorder,
suggesting an overlap of symptoms and correlation between insomnia disorder and
psychological conditions (60). As the population continues to age, the prevalence of
insomnia disorder and the closely related psychological conditions are both projected
to increase (46). In the UK, 1 in 5 adults aged 216 years, experience depressive
symptoms, which is similar to the current prevalence of insomnia (47, 61). Therefore,
prioritising the improvement of outcomes in patients with insomnia disorder is just as

important as for other burdensome psychological conditions.
Risk factors

The multifactorial aetiology of insomnia involves a range of risk and lifestyle factors,
including demographics, clinical, and genetic factors (18, 48). Multiple psychiatric and
medical conditions are also frequently associated with or may have reciprocal
relationship with insomnia disorder. Approximately 50% of patients with insomnia also
have mood (e.g., major depressive disorder) or anxiety disorders (e.g., PTSD) (19,
25). In the UK, 68% of insomnia patients experience depression, while 75%

experience anxiety (62).

Insomnia disorder is a common comorbid condition and a risk factor for chronic
diseases and mortality. A meta-analysis of 14 prospective cohort studies
demonstrated an increased risk of hypertension in insomnia patients compared to
those without insomnia (RR=1.21, [95% CI 1.10, 1.33]) (49). A cross-sectional study
involving 1,311 insomnia sufferers in Belgium reported that those with <6.5 hours of
sleep had higher odds of having type 2 diabetes compared to those with =28 hours of
sleep (OR=1.81, [95% CI 1.15, 2.84]) (50).

A systematic review and meta-analysis of prospective cohort studies assessed the
relationship between sleep duration, all-cause mortality and cardiovascular events
(12). A pooled analysis of 57 studies showed that when sleep duration was <6 hours
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a day, all-cause mortality increases by 6% (95% CI [4 to 7%]) per 1-hour reduction in
sleep duration (12). Similarly, an analysis of 37 studies reported a 6% (95% CI [3 to
8%]) increase in risk of cardiovascular events per 1-hour reduction in sleep duration
(12). The findings from these studies demonstrate the increased risk of chronic

diseases and mortality associated with insomnia disorder.

Despite the associated comorbidities, BAP and NICE guidelines advocate for
independent diagnosis and treatment of insomnia disorder in primary care (14, 51).
Referral to a specialist should only be considered if other sleep disorders are

suspected or if treatment in primary care has failed.

B.1.3.3 Humanistic burden

¢ Insomnia disorder has a substantial impact on patients’ QoL, affecting their

physical, social, emotional and psychological well-being (63).

e The impact of insomnia disorder on patients’ QoL is significant regardless of

diagnosis or treatment status (47).

Overall, insomnia disorder has a significant impact on patients’ physical, mental, and
social well-being. Insomnia disorder is associated with considerable daytime
impairment, often leading to daytime sleepiness, fatigue, and irritability which
contributes to depression and anxiety. It can impact patients’ ability to complete tasks
and participate in activities of daily living, and increase the risk of home, work and
motor vehicle accidents. Insomnia disorder is also associated with a higher risk of falls
and injuries among the elderly (63). Globally, at least 10% of insomnia patients
experience daytime impairment due to its symptoms (64-66). In the UK, 52% of

patients reported severe impact on personal and professional life due to insomnia (62).

The systematic literature review (SLR) of the humanistic burden of insomnia disorder
(Appendix H) did not identify any studies conducted in the UK. Therefore, the negative
impact of insomnia disorder on HRQoL was quantified using the UK subset of the 2020
NHWS data (N=10,408) (47). Mean [SD] EQ-5D utility of 2,128 respondents who
reported insomnia symptoms was significantly lower than that of the general cohort
(n=8,280) (0.68 [0.25] vs 0.82 [0.21], p<0.001). Subgroup analysis showed that the

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 26 of 146



impaired HRQoL was apparent regardless of insomnia disorder diagnosis or treatment

status.

The growing evidence on the health and QoL impacts of insomnia has prompted the
UK government to review its policy on sleep in care settings. In its 2020 prevention
green paper, the government planned to review the evidence on sleep and health and

determine steps to ensure those in care settings are getting sufficient rest (67).

B.1.3.4 Economic burden

e Economic loss associated with insufficient sleep is estimated to account for
1.36%—1.86% of the UK’s gross domestic product (GDP) (68).

e Direct medical costs increase with worsening insomnia disorder (47).

e Productivity loss is the primary driver of the economic burden of insomnia
disorder, amounting to £41.2 billion lost each year from lost and unproductive
workdays (69, 70).

e The use of hypnotics beyond the recommended duration for insomnia disorder
(<4 weeks) may exacerbate productivity loss due to somnolence and impaired

daytime functioning (71, 72).

The economic burden of insomnia disorder is challenging to quantify due to the
subjective nature of the condition and its frequent occurrence together with other
conditions that confer a much higher burden (19, 25). The RAND 2016 economic
predictions estimated the economic loss of insufficient sleep at 1.36%—1.86% of the
UK’s GDP. This is forecasted to increase to 1.63%—2.17% by 2030. Thus, reduced
productivity and direct medical costs related to insufficient sleep are associated with

substantial economic losses in the UK (68).

The SLR of the economic burden of insomnia disorder (Appendix |) did not identify any
studies conducted in the UK. Therefore, economic burden of insomnia disorder was
quantified using data from the NHWS. Analysis of the UK subset of NHWS 2020 data

(N=10,408) showed that healthcare resource utilisation (HCRU) increased with

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 27 of 146



increasing ISI® score (Figure 3), indicating that economic burden increases with

worsening insomnia disorder (47).

Figure 3: Total predicted direct healthcare costs by ISI® score (shown as the

value of a one-point reduction to that score) (47)
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ER = Emergency room; GP = General practitioners; IP = Inpatient; ISI = Insomnia Severity Index.

Productivity loss is the main driver of the economic burden of insomnia disorder (69,
70). Data from the Work Productivity and Activity Index (WPAI) questionnaire
administered in NHWS 2020 was used to estimate productivity loss due to insomnia.
A higher WPAI score indicates greater work and activity impairment. Respondents in
the UK subset (N=10,408) who reported insomnia symptoms had greater work
productivity (31.7 [29.9] vs 20.6 [28.9], p<0.001) and activity impairment (35.5 [29.1]
vs 20.3 [26.7], p<0.001) compared to those who did not (47). Further analysis of the
WPAI and ISI® data demonstrated increasing absenteeism and presenteeism with an
increasing 1SI® score (Figure 4), indicating that more severe insomnia symptoms is

associated with greater productivity loss.

The productivity loss estimated using NHWS 2020 translates to an annual loss of 52
days of work and up to 4 months spent being unproductive at work due to insomnia
symptoms. This amounts to an annual productivity loss of £41.2 billion when
extrapolated to the 3.3 million adults suffering from insomnia disorder in England (47),

highlighting the substantial economic burden associated with the condition.
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Figure 4: Estimated productivity losses due to absenteeism and presenteeism
as a function of ISI® (shown as the value of a one-point reduction to that score)
(47)
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ISI = Insomnia Severity Index.

In the UK, approximately 300,000 patients are on short-term therapies for 12 months
or longer (62). Chronic use of hypnotics is associated with somnolence and impaired
daytime functioning, further adding to the already substantial impact of insomnia
disorder on work productivity (71, 72). Due to concerns with chronic use of hypnotics
resulting in tolerance or dependence, a recent NICE guidance (NG215) was published
to provide recommendations on how and when these therapies should be
recommended to patients (73). Specifically, NG215 states that the duration of therapy
should reflect the management plan and comply with guideline recommendations, and
recommends prescribers to communicate clearly to patients about the intended

duration of therapy and plans for periodic review.

In addition, the Sheehan Disability Scale® (SDS®) utilized in the phase Il trials of
daridorexant was used to estimate productivity loss (44, 45). The SDS®is described
as a safety outcome in B.2 Clinical effectiveness and estimation of productivity loss is
presented as a scenario analysis in B.3.5.4 Miscellaneous unit costs and resource

use.
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B.1.3.5 Clinical care pathway

e The majority of patients with insomnia disorder are treated in primary care (47).
Specialist referral is made only in the case of a suspected sleep disorder or

mental health issue.

e The goals of therapy in insomnia disorder are to improve sleep, reduce suffering

and improve daytime functioning (14, 51).

¢ None of the existing guidelines include recommendations for long-term treatment
of insomnia disorder, mainly due to the safety limitations of the current treatment

options.

e Current guidelines recommend cognitive behavioural therapy for insomnia
(CBTi) as first-line therapy (14, 25, 51). Sleepio®, a self-help digital sleep
improvement programme based on CBTi, is recommended by NICE as a cost-

saving option for treating insomnia and insomnia symptoms (MTG70) (74).

e BZs and Z-drugs are recommended as efficacious hypnotics for insomnia
disorder, but should be restricted to the shortest possible duration (<4 weeks)
due to the safety risks associated with prolonged usage (14, 25, 51). Use of
prolonged-release melatonin in patients aged =55 years is recommended for an
initial duration of 3 weeks, as it improves sleep-onset latency and quality. If an
adequate response is achieved, the treatment can be continued for another 10
weeks (75).

e Existing pharmacotherapies are prescribed for longer-than-recommended
durations due to the lack of safe and effective treatment alternatives for insomnia
disorder (76, 77).

Patient journey

The typical journey of insomnia patients is summarised below (an illustration is
presented in Figure 5) (62). With onset of insomnia symptoms, patients self-initiate

healthy behavioural changes, including sleep hygiene practices, diet and exercise.
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Additionally, patients take plant-based products or over-the-counter (OTC)
antihistamines based on their own research or under the advice of friends/family or

pharmacist. The benefits of these approaches are often transient.

When symptoms are severe enough to affect patients’ daily activities, they consult
their GPs. A survey conducted in May 2022 among more than 1,000 GPs in the UK
reported that

—~
—
~

(1).
Pharmacotherapies are recommended only for a short duration (<4 weeks or <13
weeks for melatonin) with the aim of re-establishing natural, subjectively satisfying
sleep (14, 51).

Hypnotics can effectively treat night-time symptoms of insomnia (such as sleep onset
and/or sleep maintenance). However, psychological dependence often leads to the
use of these medications beyond the recommended duration, as most patients are
willing to trade-off the safety concerns for a good night’s sleep (72). Considering
insomnia disorder is a pervasive condition with a chronic course, most patients
continue short-term treatments for extended periods despite safety concerns such as
risk of dependence, next-day residual effects and withdrawal symptoms or rebound
upon discontinuation. Insomnia being a refractory condition reoccurring upon
treatment discontinuation, GPs tend to continue these treatments to manage patient

expectations despite being aware that they are only indicated for short-term use.

B (6. 77). Due to the prolonged usage of hypnotics and other
medicines associated with dependence or withdrawal symptoms, coupled with the lack

of alternative treatment options, NICE recently issued a guidance (NG215) to provide
recommendations on safe prescription and withdrawal management of these drugs
(73).

The UK GP survey revealed an |

suggesting that majority of the patients are managed in primary care. This may be due
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to under-developed referral pathways and referrals being considered only in cases of

other suspected disorders or if the patient is in occupational at-risk group (1).

Figure 5: Insomnia patient journey (62

HCP = Health care professionals; OTC = over-the-counter; Rx = Medical prescription.

Clinical treatment pathway

Given the chronicity of insomnia disorder, longer-term treatment is anticipated as part
of its clinical treatment pathway. However, none of the existing guidelines include
recommendations for long-term treatment of insomnia disorder. The pathways
presented below highlight short-term treatment options that are often used for longer

than recommended,

T (77 ).

The optimal goal of therapy in insomnia disorder is to improve sleep and daytime
functioning (14, 51). Figure 6 illustrates the clinical treatment pathway for insomnia
disorder. The NICE Clinical Knowledge Summary (CKS) recommends managing
patients with insomnia disorder in primary care for at least 6 months prior to specialist
referral, if necessary (51). Monitoring response to treatment is an important element
in the management of insomnia disorder, partly driven by the safety concerns
associated with current pharmacotherapy. The CKS recommends periodic review (i.e.,
every 2—4 weeks) of insomnia symptoms to evaluate the need to continue treatment
(51).
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Figure 6: Insomnia treatment pathway (14)
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Non-pharmacological treatment

Current guidelines recommend CBTi as the first-line treatment for insomnia disorder
(14, 25, 51). Depending on the needs of a patient, CBTi is administered alone or is
augmented with short-term pharmacotherapy. CBTi comprises five major
components, namely sleep hygiene, sleep education, stimulus control, muscle
relaxation, and sleep restriction. It can be delivered by psychologists, primary care
practitioners including nurses, or self-administered (e.g., digital applications) (14, 25,
51).

Sleepio®, a self-help digital sleep improvement programme based on CBTi, includes
a sleep test, weekly interactive CBTi sessions and regular sleep diary entries. It is
designed to be completed in six weeks; however, users have full access to the
programme for up to 12 months (74). NICE has recently recommended Sleepio® as a
cost-saving treatment option for insomnia in primary care for people who would
otherwise be offered sleep hygiene or sleeping pills (74). The availability of Sleepio®
is likely to improve the poor access and availability of CBTi in England.
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Pharmacotherapy

Pharmacotherapy is considered for treatment naive patients when CBTi is unavailable,
unsuitable or ineffective. The NICE CKS, BAP and European Sleep Research Society
(ESRS) guidelines recommend (14, 25, 51):

e BZs and Z-drugs as efficacious hypnotics that should be restricted to the shortest
possible duration (<4 weeks) due to safety risks associated with prolonged usage.
These safety risks include cognitive impairment, daytime somnolence, tolerance
and dependence (78-80). In addition, abrupt discontinuation can lead to rebound

insomnia and withdrawal symptoms (81).

e Use of prolonged-release melatonin in patients aged =55 years.. The
recommended initial duration of treatment is 3 weeks. If adequate response is
achieved, the treatment can be continued for another 10 weeks. While melatonin
has a better safety profile than BZs and Z-drugs, it is associated with daytime

somnolence and should be used with caution in the elderly (82).

The ESRS and BAP guidelines recommend intermittent dosing of BZs and Z-drugs to
mitigate safety risks. The guidelines also recommend the use of sedating
antidepressants for short-term treatment of insomnia disorder (14, 83). The BAP
guidelines do not recommend anti-psychotics as first line pharmacotherapy, while the
ESRS guideline recommend against using anti-psychotics for insomnia disorder (14,
25). Non-selective antihistamines have limited role in the treatment of insomnia

disorder due to its lack of evidence (14, 25).

None of the currently recommended drug classes are indicated for long-term treatment
of insomnia disorder due to safety concerns and the risk of developing tolerance
and/or dependence. Yet, these drug classes are commonly used beyond their
recommended duration (i.e., <4 weeks for hypnotics, <13 weeks for melatonin). A UK
insomnia market landscape analysis showed that patients on average were on
prescription drugs for [ days in 2021 (62). Specifically, the average duration of
therapy was [ days for zopiclone, ] days for melatonin and [ days for
amitriptyline (76). A survey among UK-based clinicians showed that only -

perceived current prescription drugs as having a positive impact on insomnia. When
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asked about the reasons for prescribing these drugs beyond the recommended

duration, ] cited a lack of long-term options as the main reason (77).

B.1.3.6 Unmet need

e Patients with insomnia disorder suffer from impaired QoL and reduced

productivity (47).

e Both face-to-face and digital CBTi (e.g., Sleepio®) have

I A 0ong patients who are eligible for CBTI,
B -chic\ e the desired results (1).

¢ None of the commonly prescribed insomnia treatments in the UK fulfil the criteria

of an ideal treatment.

e There is a need for an evidence-based treatment for insomnia disorder that is
safe and effective for longer-term use. This will have an immediate impact on
patients’ QoL and productivity, which will be important for the post-COVID-19

recovery of the economy.

As discussed in earlier sections, the burden of insomnia disorder is high due to several
factors, such as an ageing population, and the increasing prevalence of chronic
conditions, including mental health diseases. Approximately 3.3 million adults in

England suffer from insomnia disorder, with a substantial impact on patients’ QoL and

productivity (47). Primary care clinicians are

(62). Consequently,

I urther contributing to the burden of this condition (62).

While CBTi is the recommended first-line treatment for insomnia disorder, poor access
and availability of face-to-face CBTi has been a longstanding problem in the UK (74).
Being resource intensive, CBTi is administered for a maximum of 6 weeks per patient
in the NHS (84). Adherence to CBTi is often poor, with patients having to invest

personal time and be disciplined to practise CBTi measures (85). In addition, the lack
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of a standardised accredited training for CBTi can lead to inconsistent results (85).
Although NICE’s recommendation of Sleepio® for treating insomnia is likely to
significantly ~ improve  access and reduce cost of CBTi (74),
I (). In addition,
sleep restriction, a behavioural component of CBTi, while being an efficient way of
treating insomnia disorder (86), is often associated with impaired daytime functioning,

interfering with attention and other cognitive processes (87).

An ideal treatment for insomnia disorder would reduce symptoms of sleep disturbance,
induce sleep rapidly and maintain it throughout the night, with no alteration of the
individual’s sleep pattern, maintain its efficacy over the long term with no tachyphylaxis
or tolerance, exhibit no next-day residual effects, no risk of dependence or no rebound
insomnia, and/or withdrawal symptoms upon treatment discontinuation, and improve
daytime functioning. Moreover, the treatment should have an excellent safety profile
with minimum side effects, be appropriate for adults and the elderly and be used in the
presence of comorbidities or concurrent therapies (8, 14, 88). As shown in Table 3,
none of the commonly prescribed insomnia treatments in the UK fulfil the criteria of
an ideal treatment (76). Thus, there is a need for a new treatment approach of

insomnia disorder that fulfils most, if not all, the characteristics of an ideal treatment.

Table 3: Assessment of commonly prescribed insomnia treatment in the UK
based on characteristics of an ideal treatment for insomnia disorder

Characteristics (8, 14, 88) 'rl"leiztrziaaz:ep:ar:‘r; Zopiclone Melatonin
(89-92) (89, 91-93) (94, 95)
Induces sleep rapidly v v v
Maintains sleep throughout the v v "
night
Preserves sleep architecture X X v
Improves daytime functioning X X X
Indicated for long term use X X X
No next-day residual effects X X X
No risk of dependence/ tolerance X X v
No rebound insomnia / withdrawal « " v
upon discontinuation
Appropriate for adults and elderly X X X
Minimal important interactions X X v

UK = United Kingdom.
Note: Fulfilment of each characteristic is based on non-comparative evidence; therefore a direct comparison should not be
made between the drugs.
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The burden of insomnia disorder remains high despite the existing treatment

armamentarium.
Positioning of daridorexant in the current clinical pathway

Based on the population studied in the phase Ill confirmatory and extension trials of
daridorexant (study 301 and 303) and considering NICE’s recommendation for
Sleepio®, the optimal positioning of daridorexant for the treatment of insomnia disorder

in primary care would be:

1. For treatment experienced patients who have already completed standard of care

including pharmacotherapy, daridorexant can be an alternative option.

2. For treatment-naive patients who fail to respond to digital or face-to-face CBTi,

daridorexant may be administered as a second-line treatment.

3. Where digital or face-to-face CBTi is inaccessible, or where a patient is unable to
follow CBTi steps, or refuses CBTi, daridorexant may be administered as an

alternative first-line treatment.

4. When longer-term management of insomnia symptoms (i.e., beyond 4 weeks) is

required, daridorexant may be administered as maintenance treatment.

5. When a patient is awaiting access to CBTi or a sleep specialist, daridorexant may

be administered to provide rapid symptom relief.

Daridorexant is the first DORA to be approved in the UK and Europe for the treatment
of insomnia disorder. It is an evidence-based treatment with established efficacy and
safety for up to one year. The clinical trials of daridorexant demonstrated improved
night-time and daytime symptoms of insomnia in adult and elderly patients with a
favourable safety profile. Patients who received daridorexant did not experience next-
morning residual symptoms or show signs of abuse at the recommended dosages of
25 and 50 mg daily. In addition, patients treated with daridorexant did not show any
signs of rebound insomnia or withdrawal symptoms upon treatment discontinuation
(96, 97).
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A NICE recommendation for daridorexant can provide access to an efficacious, safe,
and long-term treatment alternative for patients with insomnia disorder. Early
treatment with daridorexant can help improve patients’ QoL, thereby improving their
work productivity and minimising exposure to off-label and potentially harmful
pharmacotherapies. Given the high refusal and failure rates of CBTi, a broad
recommendation for daridorexant will add an efficacious and safe treatment to the
insomnia disorder treatment armamentarium in primary care. This is consistent with
the opinion of clinicians who highlighted that the realistic chances of expansion of
current services or having trained resources to meet the demands of insomnia patients
is minuscule (98). Hence, they consider daridorexant to be a suitable treatment that
can be made available for prescription in primary care, especially for long-term use
considering the pervasive nature of insomnia disorder (98). Furthermore, since GPs
are already experienced in prescribing for this patient group, they can introduce
daridorexant within the current primary care pathways without any additional burden

on the system.

B.1.4 Equality considerations

While guidelines recommended CBTi as first-line treatment for insomnia disorder,
B of patients refuse CBTi when recommended by their GPs. Among those
who receive either face-to-face or digital CBTi, |l fail to achieve the desired
results, leading to an overall CBTi success rate of only [l (1). Therefore, a
broad recommendation for daridorexant to treat insomnia disorder in primary care will

provide GPs with a safe and effective option for patients who refuse or fail CBTi.
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B.2 Clinical effectiveness

e Daridorexant 50 mg demonstrated superior efficacy and comparable safety to

placebo in patients with insomnia disorder.

e This company submission presents the clinical effectiveness and safety of
daridorexant 50 mg in confirmatory study 301 and extension study 303, conducted

among adult and elderly patients with insomnia disorder.

e Confirmatory study 301 was a double-blind randomized controlled trial (RCT)
which enrolled 930 subjects with insomnia disorder, randomly assigned to receive
daridorexant 50 mg (N=310) or placebo (N=310) for 12 weeks.

e Extension study 303 was primarily a comparative safety study, but it included
placebo-controlled subjective efficacy data of relevance to assess long-term
maintenance with daridorexant. Subjects assigned to daridorexant 50 mg in
confirmatory study 301 continued the same dose in study 303 (N=137), while
those assigned to placebo were re-randomized to receive either placebo (N=128)
or daridorexant 25 mg. The treatment period lasted 40 weeks (for a total of 52
weeks for study 301 and 303).

e In study 301, reductions from baseline in wake after sleep onset (WASO) and
latency to persistent sleep (LPS) were greater for daridorexant 50 mg compared
to placebo at both month 1 (least squares mean [LSM] difference -22.78 minutes
[min] 95% confidence limit [CL] -28.00 to -17.57], p<0.0001 for WASO; -11.35 min
[-16.02 to -6.69], p<0.0001 for LPS) and month 3 (-18.30 min [-23.95 to -12.66],
p<0.0001 for WASO; -11.67 min [-16.35 to -6.99], p<0.0001 for LPS).

¢ In terms of key secondary endpoints, daridorexant 50 mg demonstrated:

o Significant improvement in subjective total sleep time (sTST) compared to
placebo at month 1 (LSM difference 22.06 min [14.41 to 29.71], p<0.0001)
and month 3 (19.77 min [10.62 to 28.92], p<0.0001).
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o Significant improvement in IDSIQ sleepiness domain score compared to
placebo at month 1 (-1.75 [-2.51 to -0.98], p<0.0001) and month 3 (-1.90
[- 2.90 to -0.91], p=0.0002).

e For other secondary endpoints, daridorexant 50 mg was superior to placebo:

ot led to | in total sleep time (TST) at month 1

I ond month 3
|

o It led to I in subjectve WASO (sWASO) at month 1

N =nd month 3
|

o Similarly, it led to | I in subjective latency to sleep onset (sLSO)

at month 1 |

and month 3

e Subgroup analyses of primary and key secondary efficacy endpoints revealed that

daridorexant 50 mg was consistently superior to placebo across all pre-specified

subgroups of age, sex, and region.

e The superiority of daridorexant 50 mg compared with placebo for both objective
and subjective measures of insomnia were supported by extension study 303. This

indicated that the benefits were sustained for up to a year on treatment':

o sTST | from confirmatory baseline to month 6 compared with

placebo | .  but

not in months 9

I ond 12
|

o IDSIQ sleepiness domain score |l from confirmatory baseline

compared with placebo at month 6

.  month 9
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I, ond month 12
|

e Additional analysis of ISI® scores showed that:

o Daridorexant 50 mg [l 1S1© scores from baseline compared with

placebo at month 1

I ond at month 3
|

o 1S1° scores [ over time indicating |l in both treatment

groups of extension study 303, attributed to selective attrition.

e Daridorexant 50 mg demonstrated a favourable safety profile in studies 301 and
303". Study subjects who received daridorexant did not experience withdrawal
symptoms upon treatment discontinuation. Further, daridorexant use indicated no

signs of impaired daytime functioning.

*Endpoints not statistically powered to demonstrate significance.

B.2.1 Identification and selection of relevant studies

A SLR was conducted to identify RCT evidence on the efficacy and safety of
pharmacological treatments for subjects with insomnia disorder from the published
literature. Searches were conducted in literature databases, clinical trial registries and
conference proceedings. All searches were last conducted on 15t March 2022. The
eligible studies encompassed all RCTs evaluating the efficacy of pharmacological
interventions used in the treatment of adults (age =218 years) with insomnia disorder
(Appendix D).

Study 301 (NCT03545191), the pivotal phase Ill study and its safety and tolerability
extension study 303 (NCT03679884) were identified as the relevant clinical studies for
this appraisal (Appendix D). Both clinical trials assessed the 50 mg once daily dosage
of daridorexant compared with placebo — based on which they were chosen to be

reviewed for this appraisal.

Full details of the search strategy, identification, selection and synthesis of clinical

evidence relevant to the technology being appraised are described in Appendix D.
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B.2.2 List of relevant clinical effectiveness evidence

The daridorexant clinical trial programme for insomnia disorder encompasses five
trials (i.e., two phase Il studies [201 and 202], two phase III confirmatory studies [301
and 302] and one phase Il extension study [303, Table 4]). Study 301 assessed 25
mg and 50 mg doses of daridorexant. Study 303 assessed 10 mg, 25 mg and 50 mg
doses of daridorexant. For this company submission, only confirmatory study 301 and
the extension study 303 are considered relevant to the NICE scope and the evidence
for daridorexant 50 mg versus placebo is presented. The other phase Il study 302
was excluded as it evaluated the 10 mg and 25 mg doses of daridorexant, which is not

relevant for this appraisal.

Evidence from confirmatory study 301 and extension study 303 are presented in this
company submission to support the NICE appraisal of the 50 mg dose of daridorexant
for the population of interest and serve as the primary source of clinical effectiveness
data for daridorexant in the cost-effectiveness analysis described in B.3 Cost
effectiveness. The clinical effectiveness evidence available from studies 301 and 303

are summarised in Table 5 and Table 6.

Table 4: Overview of studies in the clinical trial programme of daridorexant

Study identifier | Main objective Status Relevant for this

Sy appraisal &

name

reason

201 NCT02839200 Assess the efficacy and safety | Completed No, it was a dose
of daridorexant in adult finding study
subjects with insomnia
disorder (dose response
study)

202 NCT02841709 Assess the efficacy and safety | Completed No, it was a dose
of daridorexant in elderly finding study
subjects with insomnia
disorder

301 NCT03545191 Assess the efficacy and safety | Completed Yes, meets the
of daridorexant in adult and PICO criteria as
elderly subjects with insomnia defined in the
disorder decision problem

302 NCT03575104 Assess the efficacy and safety | Completed No, doses of
of daridorexant in adult and daridorexant used
elderly subjects with insomnia are not relevant for
disorder the decision

problem

303 NCT03679884 Assess the long-term safety Completed Yes, meets the
and tolerability of daridorexant PICO criteria as
in adult and elderly subjects defined in the
with insomnia disorder decision problem

PICO=population, intervention, comparator and outcome.
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Table 5: Clinical effectiveness evidence for study 301 (99)

Study ID-078A301 (NCT03545191)

Study design Multi-centre, double-blind, randomized, placebo-controlled, parallel-
group

Population Adult (18-64 years) and elderly (= 65 years) male and female

subjects with a diagnosis insomnia disorder as per the DSM-5®
criteria and moderate-to-severe insomnia as per ISI® (ISI°2 15).

Intervention(s) Daridorexant (25 mg and 50 mg)*

Comparator(s) Placebo

Indicate if trial supports Yes | Y| Indicate if trial used in the economic Yes Y
application for marketing model

authorisation No No

Rationale for use/non-use | Study meets the PICO criteria defined in the decision problem.
in the model

Reported outcomes The outcomes relevant for the decision problem include:
specified in the decision 1. Improvement of night-time symptoms of insomnia (WASO,
problem sWASO, LPS)
2. Changes in sleep architecture and sleep efficiency (LPS, TST,
sTST)

3. Changes in quality of sleep, depth of sleep, daytime alertness
and daily ability to function (TST, sWASO, sLSO)

4. Daytime functioning as measured by IDSIQ total score,
sleepiness, alert/cognition and mood domain score

5. Safety and tolerability (adverse events, next morning residual
effect, rebound insomnia, abuse potential, SDS®)

6. HRQoL (ISI® score)

All other reported 1.  Withdrawal symptoms

outcomes 2. Sleep continuity (WASO by quarter of the night and by hour of
the night, TST by quarter of the night, sleep awakenings
measured by PSG or self-reported)

3. Sleep efficiency

4. PGA-S, and PGI-C scores

*Only the evidence for daridorexant 50 mg vs placebo is presented in this submission

DSM®-5=Diagnostic and Statistical Manual of Mental Disorders®, Fifth Edition; IDSIQ=Insomnia Daytime Symptoms and Impacts
Questionnaire; 1SI°=Insomnia severity index®; LPS=latency to persistent sleep; PGA-S=Patient Global Assessment of Disease
Severity; PGI-C=Patient Global Impression of Change; PICO=population, intervention, comparator and outcome;
PSG=polysomnography; REM=rapid eye movement; SDS®= Sheehan disability scale®; sLSO=subjective latency to sleep onset;
sTST=subjective total sleep time; sSWASO=subjective wake time after sleep onset; TST= total sleep time; WASO=wake after
sleep onset.

Table 6: Clinical effectiveness evidence for study 303 (97)
Study ID-078A303 (NCT03679884)

Study design Multi-centre, double-blind, parallel-group, randomized, placebo-
controlled, three doses, 40-week safety extension study to ID-
078A301 and ID-078A302

Population Adult (18-64 years) and elderly (= 65 years) male and female
subjects with insomnia disorder according to DSM-5 criteria, who
had completed daridorexant treatment in study 301 and 302

Intervention(s) Daridorexant (10 mg, 25 mg and 50 mg)*

Comparator(s) Placebo

Indicate if trial supports Yes Y Indicate if trial used in the | Yes Y
application for marketing economic model

authorisation No No
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Study ID-078A303 (NCT03679884)

Rationale for use/non-use | Study meets the PICO criteria defined in the decision problem.
in the model

Reported outcomes The outcomes of the decision problem include:
specified in the decision 1. Safety and tolerability (adverse events, next morning residual
problem effect, rebound insomnia, abuse potential)

2. Improvement of night-time symptoms of insomnia (SWASO)

3. Changes in sleep architecture and sleep efficiency (sTST)

4. Changes in quality of sleep, depth of sleep, daytime alertness
and daily ability to function (sLSO)

5. Daytime functioning as measured by IDSIQ total score,

sleepiness, alert/cognition and mood domain score

HRQoL (ISI® score)

SDQ VAS

Withdrawal symptoms
Self-reported awakenings
PGA-S and PGI-C scores

*Only the evidence for daridorexant 50 mg vs placebo is presented in this submission

DSM®-5=Diagnostic and Statistical Manual of Mental Disorders®, Fifth Edition; IDSIQ=Insomnia Daytime Symptoms and Impacts
Questionnaire; 1SI®=Insomnia severity index®; PGA-S=Patient Global Assessment of Disease Severity; PGI-C=Patient Global
Impression of Change; PICO=population, intervention, comparator and outcome; SDQ= Sleep diary questionnaire;
sLSO=subjective latency to sleep onset; sTST=subjective total sleep time; sSWASO=subjective wake after sleep onset; TST= total
sleep time; VAS=visual analogue scale; WASO=wake after sleep onset.

All other reported
outcomes

kA

Definitions of key sleep-related endpoints used in studies 301 and 303

Objective sleep endpoints of time taken to fall asleep (LPS), number of awakenings or
time awake whilst in bed (WASO), and total sleep time (TST) were assessed using
PSG at baseline and at months 1 and 3 of treatment. Further, they were also assessed
immediately after treatment cessation. Subjective sleep endpoints of sTST, sWASO,
transition time from wakefulness to sleep (sLSO) were recorded using SDQ. These
subjective endpoints were collected daily during baseline assessments, double-blind
treatment period and placebo run-out. In addition, daytime functioning was recorded
using IDSIQ daily in the evening during baseline assessments, double-blind treatment

period and placebo run-out (97, 99).
B.2.3 Study 301 — summary of trial methodology

B.2.3.1 Study sites

Study 301 involved 75 sites across 10 countries (Australia, Canada, Denmark,
Germany, ltaly, Poland, Serbia, Spain, Switzerland, and the US), of which 51 sites in
seven countries (Canada, Denmark, Germany, Poland, Spain, Switzerland, and the

US) enrolled and randomized subjects (99).
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B.2.3.2 Study design

Study 301 was a multi-centre, randomized, double-blind, placebo-controlled, parallel-
group phase lll study evaluating two different doses (25 mg and 50 mg) of daridorexant
for 3 months (84 £ 2 days). The study recruited adult and elderly subjects with
insomnia disorder, according to the criteria of DSM-5, unless their insomnia was
associated with major comorbidities — especially comorbid neurological, affective or
psychiatric disorders (e.g., severe or uncontrolled depression or anxiety, dementia)

that could interfere with the study endpoints (99).

The overall study design is illustrated in the Figure 7. The core study comprised of

three phases — screening, double-blind treatment and safety follow-up (99).

Figure 7: Design of study 301 (99)

Screening Treatment Period Safety Follow up
(20-31 days) (84 days) (30 days)
No treatment Placebo, Either Placebe, 25 or 50 mg ACT-541468 Placebo, Ne treatment |
Mo blinding Single blind Double blind Single blind No blinding

Randomization V4

1* Month 2™ Month 3% Month EOT EOS
vVl V2 V3 V5 V6 V7 (EODBT, V8) v9 vio vil
‘ [ V25 mg ACT-541468 W Yy \\/
2 L
el Run-out
- LI 50 mg ACT-541468 e——»
Placebo

V3 and V11 were telephone calls: all other visits were at the site.
= = polysomnography nights; EODBT = end-of-double-blind-treatment; EOS = End-of-Study; EOT = End-of-

Treatment; V = Visit.

e Screening phase: from signing informed consent at Visit 1 until randomization
(Visit 4), lasting 20 to 31 days. Eligibility for the study was assessed at multiple
time points during the screening phase, according to the inclusion and exclusion

criteria. The screening phase comprised of (99):

o Screening period: from Visit 1 until Visit 2, lasting 7 to 18 days. Following
signing of informed consent and initial verification of eligibility, subjects had
a one-night PSG assessment (on any night between Visit 1 and Visit 2) and

completed a minimum of 7 daily entries in the SDQ.
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o Placebo run-in period: from Visit 2 until randomization (Visit 4), lasting 13
to 24 days. Following confirmation of eligibility, single-blind placebo
treatment once daily (in the evening) was administered during this period
from Visit 2 to Visit 4. Visit 3 was considered as the baseline timepoint with
two PSG nights performed after subjects had completed at least seven daily
SDQ entries (visit 2). The mean of two PSG nights was considered as
baseline for the objective endpoints. During the second night of visit 3,
subjects self-reported baseline ISI® scores. The mean value based on the
screening of SDQ or IDSIQ entries performed at home in the 7 days
immediately preceding the first PSG at Visit 3 was considered as baseline

for subjective endpoints.

¢ Double-blind treatment phase: from randomization (Visit 4, Day 1) until end-of-
double-blind-treatment ([EODBT] second morning of Visit 8, Day 85). Subjects
were randomized in a 1:1:1 ratio to either doses of daridorexant (25 mg or 50 mg),
or placebo. Daridorexant was taken by subjects once daily in the evening from Day
1 to Day 84. The SDQ was completed by the subjects daily. A safety telephone call
to collect information about adverse events (AEs) and concomitant medications
was performed any day from Day 7 to Day 14 (Visit 5). Sleep parameters were
objectively assessed twice during two consecutive PSG nights (Days 27 to 29 [Visit
6] and Days 83 to 85 [Visit 8]). A safety visit without PSG night was performed on
Day 55 (Visit 7). Subjects who prematurely discontinued study treatment but
remained in the study were encouraged to continue with all planned study

procedures until end-of-study (EOS), excluding the placebo run-out period.

o Safety follow-up phase: from end of double-blind treatment (EODBT) (evening of
Day 85, Visit 9) until 30 days after last dose of daridorexant treatment intake for
subjects who did not enter study 303, or until enrolment into study 303. This phase

comprised of two additional phases (99):

o Placebo run-out period: from the evening on the first day of Visit 9 (Days
85 to 86) until Visit 10 (Day 92), lasting seven days. Subjects received once
daily single-blind placebo treatment (Days 85 to 91),and completed the
SDQ. Visit 9 consisted of one PSG night (Days 85 to 86). The end of
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treatment (EOT) was reached after all visit assessments had been

performed at Visit 10.

o Safety follow-up period: from EOT (Day 92, Visit 10) until End-of-study
(EOS), i.e., the date of enrolment into study 303, or until the 30-day follow-
up telephone call (Day 115, Visit 11; collecting information on AEs, serious
AEs [SAEs], and concomitant medications) for subjects who did not enter
study 303.

For subjects who prematurely discontinued study treatment but did not prematurely
withdraw from the study, the follow-up telephone call was performed on Day 115. For
subjects who withdrew consent and no longer wished to participate in the study, EOS
was the date of consent withdrawal. For subjects declared lost to follow-up, EOS was

the date of last successful contact (99).

B.2.3.3 Study eligibility criteria

Table 7 presents the key inclusion and exclusion criteria of confirmatory study 301

(99). The full eligibility criteria are detailed in Appendix M.

Table 7: Inclusion and exclusion criteria of study 301 (99)

— - 0 rritan

Inclusion | ® Insomnia disorder according to the DSM-5° criteria.

criteria e Self-reported insomnia of at least moderate severity (ISI° score 2 15) at
screening.

e Sleep disturbance causing clinically significant distress or impairment in social,
occupational, educational, academic, behavioural, or other important areas of
functioning.

e Self-reported insufficient sleep quantity (= 30 minutes to fall asleep, wake time
during sleep = 30 minutes, and sTST < 6.5 hours during the night) for at least 3
nights per week during at least 3 months prior to the screening visit, and for at
least 3 out of 7 nights on the SDQ completed during the placebo run-in period
prior to the run-in PSG nights.

e Objective sleep quantity parameters assessed on 2 consecutive PSG nights
during the placebo run-in period: mean LPS = 20 minutes, with neither of the 2
nights < 15 minutes; mean WASO = 30 minutes, with neither of the 2 nights < 20
minutes; and mean TST < 420 minutes.

e Subjects were required to sign informed consent prior to any study-mandated
procedure.

Exclusion | Subjects self-reporting daytime napping = 1 hour per day and = 3 days per week.
criteria e Subjects with BMI < 18.5 or > 40.0 kg/mZ.

e Subjects who were pregnant, breastfeeding, or planning to become pregnant.
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e Subjects with any lifetime history of suicide attempt, sleep-related breathing
disorders, periodic limb movement disorder, restless legs syndrome, circadian
rhythm disorder, REM behaviour disorder, narcolepsy, or apnoea/hypopnea.

e Subjects with acute or unstable psychiatric conditions, suicidal ideation with intent,
alcohol or drug abuse, or with history or clinical evidence of any disease, medical
condition or treatment that could affect the subject’s safety or interfere with the
study assessments.

e Subjects aged = 50 years with a Mini Mental State Examination® score < 25.

e Subjects treated with central nervous system-active drugs; cognitive behavioural
therapy was allowed if started at least 1 month prior to the run-in PSG nights and
intended to be continued throughout the study.

e Subjects not able or willing to stop treatment with moderate or strong CYP3A4
inhibitors or inducers within at least 1 week prior to the start of the placebo run-in
period.

BMI=Body mass index; CYP3A4=cytochrome P450 3A4; DSM®-5=Diagnostic and Statistical Manual of Mental Disorders®, Fifth
Edition; 1SI®=Insomnia severity index®; LPS=Latency to persistent sleep; PSG=Polysomnography; REM=rapid eye movement;
SDQ= Sleep diary questionnaire; sLSO=subjective latency to sleep onset; sTST=subjective total sleep time; sSWASO=subjective
wake after sleep onset; TST= total sleep time; VAS=visual analogue scale; WASO=wake after sleep onset.

B.2.3.4 Study treatment, prior and concomitant medications

Study treatment comprised of single-blind treatment (placebo matching daridorexant,
administered during the placebo run-in and run-out periods) and double-blind
treatment (daridorexant, or placebo matching daridorexant, administered from
randomization to EODBT) (Table 8) (99).

Table 8: Trial drugs in study 301 (99)

Drug Dose Frequency of | Route of Duration
administration | administration

Daridorexant, film 25 mg and

coated tablet 50 mg 84 £2 days
One tablet Single-blind placebo run-in
taken orally ;
, o Oral period (13—-24 days),
Placebo matching once daily in treatment period (84 + 2
daridorexant, film . the evening P N

days), and Single-blind
placebo run-out period (7 +
2 days)

coated tablet

CBTi was only allowed if the treatment started at least one month prior to Visit 3
(baseline) and the subject agreed to continue this CBTi throughout the study. Initiation

of CBTi during the study was not allowed (99).

Therapies considered necessary for a subject’s well-being and not categorized as

prohibited concomitant medications could be used in this study. However, initiation of
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new medication was discouraged, and concomitant medication was preferably not

changed during the study (99).

The use of non-sedating antihistamines, opioids/narcotics, centrally acting muscle
relaxants with psychotropic effects, and pseudoephedrine was permitted with

restrictions. Inhaled or nasal corticosteroids were permitted (99).
The following concomitant therapies were forbidden during the study (99):
e Treatment with another investigational drug until EOS.

e Study-prohibited central nervous system (CNS)-active medications for 5 half-lives

of the respective drug (but at least 2 weeks) prior to Visit 1 and until 24 h after EOT.

e Treatment with moderate or strong CYP3A4 inhibitors, or moderate or strong

CYP3A4 inducers until 24 hours after EOT.

B.2.3.5 Pre-specified study endpoints

The pre-specified endpoints relevant for the decision problem are summarised in

Table 9 (99).

Table 9: Primary, secondary and exploratory endpoints of study 301 relevant to
NICE decision problem (99)

Primary efficacy
endpoints

Definition

NICE scope/
economic
model?

Change from
baseline? to
month 1° and 3°
in WASO

WASO was the time spent awake after onset of persistent
sleep (beginning of the first continuous 20 epochs [i.e., 10
min] scored as non-awake, i.e., epochs scored as either S1,
S2, SWS or REM until lights on, as determined by PSG.

Change from
baseline? to
month 1° and 3°
in LPS

LPS was the time from start of recording to the beginning of
the first continuous 20 epochs (i.e., 10 min) scored as non-
awake, i.e., epochs scored as either S1, S2, SWS or REM,
as determined by PSG.

Per NICE scope,
not included in
the economic
model

Secondary
efficacy
endpoints

Definition

NICE scope/
economic
model?

Change from
baseline® to
month 19 and 3¢
in sTST

sTST was the time reported by the subject in answer to the
SDQ question “In total, how long did you sleep last night?
(This should just be your best estimate, based on when you
went to bed and woke up, how long it took you to fall
asleep, and how long you were awake. You do not need to

Per NICE scope,
not included in
the economic
model
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calculate this by adding and subtracting; just give your best
estimate.)”

Nightly sTST were averaged over 7 nights preceding the
visit at end of Month 1 and Month 3

Change from
baseline® to
month 19 and 3¢
in IDSIQ
sleepiness
domain score

The IDSIQ, a patient-reported outcome measure of subjects’
perception of their daytime symptoms of insomnia has a total
score ranging from 0 to 140.

IDSIQ sleepiness domain score, based on the subject’s
responses for 4 items, could range from 0 to 40 (whole
numbers only) with higher scores indicating greater burden
of iliness during the daytime.

Other efficacy
endpoints

Definition

NICE scope/
economic
model?

Change from
baseline? to
month 1° and 3°
in TST

TST was the time scored as non-awake (i.e., S1, S2, SWS,
or REM) from lights off to lights on, as determined by PSG.

Change from
baseline® to
month 19 and 3¢
in sWASO

sWASO was the time spent awake after sleep onset
reported by the subject in answer to the SDQ question “In
total, how long did these awakenings last?”

Change from
baseline® to
month 19 and 3¢
in sLSO

sLSO was the time reported by the subject in answer to the
SDQ question “How long did it take you to fall asleep?”

Change from
baseline® to
month 19 and 3¢
in IDSIQ scores

The IDSIQ total score is the sum of the three IDSIQ domain
scores: alert/cognition (0 to 60), mood (0 to 40) and
sleepiness (0 to 40). Higher scores indicate greater burden
of iliness during the daytime.

Per NICE scope,
not included in
the economic
model

Exploratory
endpoints

Definition

NICE scope/
economic
model?

Other exploratory
endpoints

The statistical methods and results of ISI® are reported in
B.2.3.6 and B.2.4.5, respectively.

e Change from baseline (Visit 3) to Month 1 (Visit 6) and
Month 3 (Visit 8) in ISI® scores

Per NICE scope,
included in the
economic model

The statistical methods and results of the following
exploratory endpoints are reported in Appendix M.

e Change from baseline to Month 1 and Month 3 in WASO
over time (by hour of the night and by quarter of the
night)®

e Change from baseline to Month 1 and Month 3 in sleep
quality, depth of sleep, daytime alertness, and daily
ability to function, as determined by scores on the VAS'

Per NICE scope,
not included in
the economic
model
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Change from baseline to Month 1 and Month 3 in
duration of TST in each sleep stage (S1, S2, SWS and
REM)®

Change from baseline to Month 1 and Month 3 in sleep
architecture assessed as percentage of TST in each
sleep stage (S1, S2, SWS, and REM) over the whole
night, and for each quarter of the night®

Change from baseline to Month 1 and Month 3 in mean
numbers of shifts from S2, SWS or REM to S1 or awake®

Change from baseline to Month 1 and Month 3 in mean
number of awakenings (defined as the number of
awakenings between first epoch and last epoch not
scored wake) as measured by PSG (for the whole night,
by quarter of the night, and by hour of the night)®

Change from baseline to Month 1 and Month 3 in mean
number of self-reported awakenings'

Change from baseline to Month 1 and Month 3 in sleep
efficiency (defined as 100 [TST/time in bed])®

Change from baseline to Month 1 and Month 3 in Patient
Global Assessment of Disease Severity (PGA-S scores
[daytime symptoms])?

Change from baseline to Month 1 and Month 3 in Patient
Global Impression of Change (PGI-C scores [daytime
symptoms])?

Change from baseline to Month 1 and Month 3 in PGI-C
scores (night-time symptoms)?

Change from baseline to Month 1 and Month 3 in PGI-S
scores (night-time symptoms)?

Safety

The statistical methods and results of the following safety
endpoints are reported in B.2.3.6 and B.2.5, respectively.

TEAEs up to 30 days after double-blind study treatment
discontinuation or until enrolment into study 303

SAEs up to 30 days after double-blind study treatment
discontinuation or until enrolment in the extension study

AEs leading to premature discontinuation of treatment

AESI after adjudication by the ISB (narcolepsy-like
symptoms or suicide/self-injury)

Withdrawal effects (physical dependence) upon
treatment discontinuation, assessed based on the
changes in the BWSAQ total score from last assessment
on double-blind treatment (Visit 8, 2" morning) and the
placebo run-out period (Visit 9 and Visit 10), the
occurrence of relevant AEs, and marked ECG
abnormalities.

The BWSAQ consists of 20 items and is used to assess
the main symptoms which might be experienced during
withdrawal from benzodiazepines. Symptoms are rated
as 0 (No), 1 (Yes-moderate), or 2 (Yes-severe).

Per NICE scope,
not included in
the economic
model
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e Changes from baseline to Month 1 and Month 3 in
SDS® i [questionnaire on impairment of work, social
life, and family life/home responsibilities, each on a 10-
point scale]

The results of additional safety endpoints are reported in | Per NICE scope,
Appendix M. not included in

e Change from baseline (Visit 3) to Month 1 (Visit 6) and tmh(e)deecionomlc
Month 3 (Visit 8) in vital signs (mean of the 2 PSG nights
in systolic and diastolic BP and pulse rate)

e Change from baseline (Visit 1) to Month 3 (Visit 8) in
body weight.

e Marked ECG abnormalities on double-blind study
treatment.

e Change from baseline (Visit 3) to Month 3 (Visit 8) and
the end of the placebo run-out period (Visit 10) in ECG
parameters.

e Marked laboratory abnormalities on double-blind study
treatment.

e Change from baseline (Visit 3) to Month 1 (Visit 6) and
Month 3 (Visit 8) in laboratory parameters.

e Occurrence of suicidal ideation and/or behaviour on
double-blind study treatment based on C-SSRS® (the
presence and severity of both suicidal ideation and
behaviours).

¢ Rebound insomnia, assessed based on objective sleep
parameters WASO and LPS at the start of the placebo
run-out period (Visit 9) as compared to baseline (Visit 3),
and on the subjective sleep parameter sTST" during the
placebo run-out period as compared to baseline.

¢ Next-morning residual effect assessed based on
changes from baseline to Month 1 and Month 3 in:

o Coding sub-test® [used to measure attention,
perceptual speed, motor speed, visual scanning,
and memory]

o Morning sleepiness score on the VAS"

@Baseline: mean of the 2 PSG nights at Visit 3.

®Month 1 and Month 3: mean of the 2 PSG nights at Visit 6 and Visit 8, respectively

‘Baseline: mean value based on the screening SDQ / IDSIQ entries performed at home in the 7 days immediately preceding the
first PSG at Visit 3.

dMonth 1 and Month 3: mean value based on the SDQ / IDSIQ entries performed at home in the 7 days immediately preceding
the first PSG at Visit 6 and Visit 8, respectively.

¢Baseline: mean of the 2 PSG nights at Visit 3. Month 1 and Month 3: mean of the 2 PSG nights at Visit 6 and Visit 8, respectively.
Baseline: mean value based on the screening SDQ/IDSIQ entries performed at home in the 7 days immediately preceding the
first PSG at Visit 3. Month 1 and Month 3: mean value based on the SDQ/IDSIQ entries performed at home in the 7 days
immediately preceding the first PSG at Visit 6 and Visit 8, respectively.

9Baseline: Visit 3. Month 1: Visit 6 or, if that is missing, week 4 of the questionnaire. Month 3: Visit 8 or, if that is missing, week
12 of the questionnaire.

"Baseline: mean value based on the screening SDQ entries performed at home in the 7 days immediately preceding the first PSG
at Visit 3. Month 1 and Month 3: mean value based on the SDQ entries performed at home in the 7 days immediately preceding
the first PSG at Visit 6 and Visit 8, respectively. Placebo run-out period: mean value based on the SDQ entries performed in the
7 days immediately after the PSG night at Visit 9.

Baseline: mean of the two PSG morning assessments at Visit 3. Month 1 and Month 3: mean of the two PSG morning
assessments at Visit 6 and Visit 8, respectively.

AEs=Adverse events; AESI= Adverse event of special interest; BWSQ= Benzodiazepine Withdrawal Symptom Questionnaire;
C-SSRS®= Columbia Suicide Severity Rating Scale®; ECG= electrocardiogram; IDSIQ=Insomnia Daytime Symptoms and
Impacts Questionnaire; 1ISB=independent safety board; 1SI®=Insomnia severity index®; LPS=latency to persistent sleep; PGA-
S=Patient Global Assessment of Disease Severity; PGI-C=Patient Global Impression of Change; PGI-S=Patient Global
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Impression of Severity PICO=population, intervention, comparator and outcome; PSG=polysomnography; REM=rapid eye
movement; S1, S2, S3= sleep stage 1, 2 and 3; SAE=Serious AEs; SDS= Sheehan Disability Scale®; sLSO=subjective latency
to sleep onset; sTST=subjective total sleep time; sSWASO=subjective wake after sleep onset; SWS= slow-wave sleep; TEAEs=
Treatment-emergent AEs; TST= total sleep time; VAS=visual analogue scale; WASO=wake after sleep onset.

B.2.3.6 Statistical methods and analysis sets

Table 10 details the statistical methods and analysis sets used in confirmatory study
301 (99).

Table 10: Summary of statistical methods and analysis sets of study 301 (99)

Study name Study 301 (NCT03545191)
(number)
Research For each of the primary endpoints (change from baseline in WASO [sleep
hypothesis relevant | maintenance] and LPS [sleep onset], and secondary endpoints (change
to NICE scope from baseline in sTST [sleep quantity], and IDSIQ sleepiness domain score
[daytime function], four null hypotheses were defined as follows:
. H1: Daridorexant 50mg — Placebo = 0 at Month 1
. H2: Daridorexant 50mg — Placebo = 0 at Month 3

where ‘Daridorexant 50mg’, and ‘Placebo’ represent the mean change from
baseline for the given endpoint (WASO, LPS, sTST or IDSIQ sleepiness
domain score) and time point (Month 1 or Month 3).

e Screened analysis set: The Screened analysis set comprised all
subjects who entered screening and received a subject identification
number.

Analysis sets

e Full analysis set: The Full analysis set comprised all subjects assigned
(i.e., randomized) to a double-blind study treatment. In order to adhere
to the intention-to-treat principle as much as possible:

e Per-protocol set: The Per-protocol set comprised all subjects from the
Full analysis set who received at least one dose of double-blind study
treatment and who complied with the protocol sufficiently to be likely to
exhibit the treatment effects.

o Safety set: The Safety set comprised all subjects who received at least
one dose of double-blind study treatment.

¢ Treatment withdrawal set: The Treatment withdrawal set comprised
all subjects in the Safety set who received at least one dose of
single- blind placebo treatment in the placebo run-out period.

Statistical analysis | Analysis of the primary and secondary efficacy endpoints was performed on
for primary and key | the Full analysis set.
secondary efficacy

endpoints e Linear mixed effects model was used for the analysis of change from

baseline in WASO, LPS, sTST and IDSIQ sleepiness domain score,
separately.

e The analysis model adjusted for the baseline value of the relevant
response variable (either WASO, LPS, sTST or IDSIQ sleepiness
domain score), age group (< 65; = 65 years), treatment (daridorexant
50 mg; placebo), visit (Month 1; Month 3), and the interaction of
treatment by visit, and baseline by visit.

e To evaluate the efficacy hypotheses, appropriate contrasts were
computed to test the treatment differences of interest (i.e., the difference
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Study name
(number)

Study 301 (NCT03545191)

in LSM change from baseline between daridorexant and placebo, both
at Month 1 and Month 3).

Statistical analysis
for other efficacy
endpoints

Analysis of the other efficacy endpoints was performed on the Full analysis
set.

e The same model as for the main analysis of the primary and secondary
endpoints (linear mixed effects model), was fitted for TST, sSWASO,
sLSO and IDSIQ scores (total score; alert/cognition and mood domain
scores). The LSM for each treatment group was reported with
associated SEs and 95% Cls. The placebo-adjusted LSM was displayed
with associated SE, 95% CIl and unadjusted two-sided p-value.

e Other efficacy endpoints (change from baseline to Month 1 and Month
3in TST, sWASO, sLSO, and IDSIQ total, alert/cognition domain, and
mood domain scores), with their observed values, were summarized
descriptively.

Statistical analysis
of exploratory
endpoints

Analysis of the exploratory efficacy endpoints was performed on the Full
analysis set. The exploratory endpoints (change from baseline to Month 1
and Month 3 of the respective variables) were summarized descriptively with
the observed values.

Statistical analysis
of safety endpoints

All safety endpoints were summarised descriptively.

Sample size &
power calculation

The assumptions for the between-subject SD per treatment group for
WASO, LPS, and sTST were based on the two phase |l studies (201 and
202) conducted in adult and elderly subjects with insomnia receiving 5 mg,
10 mg, 25 mg, 50 mg daridorexant or placebo.

The difference compared to placebo in the mean change from baseline to
Month 1 and Month 3 was assumed to be 15 (WASO and LPS) and 20
minutes (sTST).

Based on a two-sample z-test, at least 900 subjects randomized to 50 mg
daridorexant, 25 mg daridorexant, and placebo in a 1:1:1 ratio (i.e., 300 per
group) would provide 98.9% power to detect an effect size of 0.37 for a
single hypothesis test. This accounts for the Bonferroni correction, where
the significance level (alpha) is halved and set to 2.5% two-sided. However,
as the number of null hypotheses (endpoints) to test increases, the power
decreases. The power calculation assumed all null hypotheses were
independent (a conservative assumption for power calculations).
Consequently, 900 subjects provided at least 90% power to detect an effect
size of 0.37 for testing nine independent null hypotheses.
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Study name Study 301 (NCT03545191)
(number)

Data management, Handling of partially missing data:

patient withdrawals | ¢ Partially missing data for WASO and LPS values were handled as
follows: if one of the two values was missing either for baseline, Month
1 or Month 3, the single value available was used as the mean for that
time point. If both values were missing for a time point, then the mean
value was considered missing for that time point. The same approach
was used for the following variables: TST, number of shifts from S2,
SWS or REM to S1 or awake, number of awakenings, Coding sub-test®,
SDS®, and neurological examination.

e ForsTST and IDSIQ sleepiness domain scores, subjects had to have at
least 2 days of data during each week to calculate a weekly mean.
Otherwise, the mean value was considered missing for that week. The
same approach was used for the following variables: sSWASO, sLSO,
IDSIQ scores (total score, alert/cognition domain and mood domain
scores), VAS scores, and number of self-reported awakenings.

IDSIQ=Insomnia Daytime Symptoms and Impacts Questionnaire; LPS=Latency to persistent sleep; LSM=least squares mean;
REM=rapid eye movement; S2=sleep stage 2; SD=standard deviation; SDS®=Sheehan disability scale®; sLSO=subjective
latency to sleep onset; sTST=subjective total sleep time; SWS=slow-wave sleep; sWASO=subjective wake after sleep onset;
TST= total sleep time; VAS=visual analogue scale; WASO=wake after sleep onset.

B.2.3.6 Participant flow

A total of 930 subjects were randomised at baseline (included in the Full analysis set),
of which 927 (99.7%) were treated with double-blind study treatment (included in the
Safety set). Three subjects (2 [daridorexant 50 mg] and 1 [placebo]) who did not meet
eligibility criteria and had been randomized in error were discontinued from the study
before receiving double-blind treatment (99). Most randomized subjects completed the
double-blind study treatment (92%). The treatment dropout rate (8%) over the three-
month double-blind period was small and similarly distributed across treatment groups
(7.7% [25 mg], 7.1% [50 mg], and 9% [placebo]). Three randomized subjects (0.3%;
1 subject in each treatment group) were being treated with CBTi at screening. Of the
927 subjects (99.7%) not using CBTi at screening, 25 subjects (2.7%; 11, 7, and 7
subjects [daridorexant 25 mg, 50 mg, and placebo, respectively]) reported previous
treatment failure with CBTi. An overview of the disposition of subjects is shown in
Figure 8 (99).
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Figure 8: Disposition of subjects in study 301 (99)
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aSubject received at least one dose of SB run-in treatment.

3 subjects were discontinued from the study before receiving double-blind treatment as they did not meet eligibility criteria and
had been randomized in error.

°Subject completed double-blind treatment but did not start run-out treatment; the subject completed the study.

dSubject completed the 30-day follow-up telephone call.

AE=adverse event; DB=double-blind; SB=single-blind.

B.2.3.7 Baseline characteristics and demographics

Demographic characteristics of the Full analysis set were balanced across treatment
groups (Table 11). The majority of subjects were female (64.2%) and White (88.4%).
The median age of study subjects at screening was 58 years (range 21-86 years),
with elderly subjects (aged = 65 years) comprising 39.0% of the study population (99).
Most of the elderly subjects were aged between 65 and 75 years (32.9% of the study
population); subjects aged 75 to < 85 years and = 85 years comprised 5.8% and 0.3%
of the study population, respectively (99). The mean (SD) body mass index (BMI) was
26.3 (4.4) kg/m?; more than half of the subjects were above normal weight, being either
overweight (BMI 25.0 to < 30.0, 41.3%) or obese (BMI > 30.0, 17.7%) (99).
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Table 11: Demographic characteristics of subjects enrolled in study 301 (99)

Variable Daridorexant 50 mg Placebo
Statistic N =310 N =310
Age at screening (years)

Mean (SD) 55.5 (15.3) 55.1 (15.4)
Median (Min, Max) 58 (21, 86) 58 (19, 83)
Sex [n(%)]

Male 111 (35.8) 100 (32.3)
Female 199 (64.2) 210 (67.7)
Race [n(%)]

Black or African American 30 (9.7) 28 (9.0)
American Indian or Alaska Native 1(0.3) 0
Native Hawaiian or other Pacific Islander 1(0.3) 0
Asian 4(1.3) 2(0.8)
White 274 (88.4) 278 (89.7)
Other 0 2(0.6)
Ethnicity [n(%)]

Hispanic or Latino 44 (14.2) 51 (16.5)
Not Hispanic or Latino 265 (85.5) 259 (83.5)
Unknown 1(0.3) 0
BMI (kg/m? ) at screening

Mean (SD) 26.273 (4.275) ‘ 26.428 (4.118)
Region [n(%)]

us 97 (31.3) 104 (33.5)
Other (non-US) 213 (68.7) 206 (66.5)

BMI=Body mass index; SD=standard deviation; US=United States

Baseline insomnia characteristics at screening are summarised in Table 12.
Dissatisfaction with sleep quantity or quality, and sleep disturbance causing significant
distress or impairment in daytime functioning were reported by all subjects in the Full
analysis set as follows: difficulty maintaining sleep (99.8% of subjects), difficulty

initiating sleep (99.7%), and early morning awakening (94.9%) (99).

Time since insomnia diagnosis at randomization was balanced across treatment
groups, with a median of 6.6 years for the daridorexant 50 mg group, and 8.2 years
for the placebo group. Baseline values for the primary and secondary endpoints, and

for ISI® score, were balanced across treatment groups (99).

Table 12: Baseline values for WASO, LPS, sTST, IDSIQ sleepiness domain score,
and ISl score (99)

Daridorexant 50 mg Placebo
N =310 N =310

WASO (min)
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Daridorexant 50 mg Placebo
N =310 N =310

n 309 309
Mean (SD) 95.484 (37.813) 102.511 (40.766)
LPS (min)
n 309 309
Mean (SD) 63.619 (37.389) 66.535 (39.769)
sTST (min)
n 309 309
Mean (SD) 313.178 (57.597) 315.886 (53.144)

IDSIQ sleepiness domain score

n 309 308
Mean (SD) 22.479 (7.207) 22.260 (6.947)
ISI® score

n 308 309
Mean (SD) 19.3 (4.0) 19.2 (4.0)

Higher IDSIQ sleepiness domain score represents greater burden of illness.
IDSIQ=Insomnia Daytime Symptoms and Impacts Questionnaire; 1SI°= Insomnia Severity Index®; LPS=latency to persistent
sleep; SD=standard deviation; sTST=subjective total sleep time; WASO=wake after sleep onset.

B.2.4 Study 301 — clinical effectiveness results

B.2.4.1 Primary efficacy endpoints

WASO was significantly reduced from baseline among subjects in the daridorexant 50
mg group compared to subjects in the placebo group at month 1 (LSM difference
- 22.78 minutes [min], [95% CI -28.00 to -17.57], p<0.0001) and month 3 (LSM
difference -18.30 min, [-23.95 to -12.66], p<0.0001) (Table 13, Figure 9A) (96).

Similarly, LPS showed a significant reduction from baseline among subjects in the
daridorexant 50 mg group compared to subjects in the placebo group at month 1 (LSM
difference -11.35 min, [-16.02 to -6.69], p<0.0001) and month 3 (LSM difference
- 11.67 min, [-16.35 to -6.99], p<0.0001) (Table 13, Figure 9B) (96).

B.2.4.2 Key secondary efficacy endpoints

Compared with placebo, sTST significantly increased from baseline in the
daridorexant 50 mg group at month 1 (LSM difference 22.06 min, [14.405 to 29.708],
p<0.0001) and month 3 (LSM difference 19.77 min, [10.623 to 28.918], p<0.0001)
(Table 14, Figure 9C) (96).

Subjects in the daridorexant 50 mg group reported significant reduction from baseline

in IDSIQ sleepiness domain score compared to placebo at month 1 (LSM difference
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-1.75, [-2.51 to -0.98], p<0.0001) and month 3 (LSM difference -1.90, [-2.95 to -0.98],
p=0.0002). (Table 14, Figure 9D) (96).
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Table 13: Primary efficacy endpoints —- WASO and LPS (99)

Difference to placebo

Visit
n LSM SE 95% CL LSM SE 95% CL p-va|.ue (two-
Treatment group sided)
Between treatment analysis for change from baseline in WASO (min) to Month 1 and Month 3 Full Analysis Set
Change from baseline to Month 1
Daridorexant 50 mg (N=310) 305 -28.98 1.877 [-32.668, -25.299] -22.78 2.657 [-27.996, -17.567] <.0001
Placebo (N=310) 299 -6.20 1.899 [-9.928, -2.475] - - - -
Change from baseline to Month 3
Daridorexant 50 mg (N=310) 287 -29.41 2.031 [-33.399, -25.427] -18.30 2.875 [-23.945, -12.661] <.0001
Placebo (N=310) 283 -11.11 2.049 [-15.131, -7.088] - - - -
Between treatment analysis for change from baseline in LPS (min) to Month 1 and Month 3 Full Analysis Set
Change from baseline to Month 1
Daridorexant 50 mg (N=310) 305 -31.20 1.684 [-34.506, -27.896] -11.35 2.378 [-16.022, -6.687] <.0001
Placebo (N=310) 299 -19.85 1.697 [-23.177, -16.515] - - - -
Change from baseline to Month 3
Daridorexant 50 mg (N=310) 287 -34.80 1.689 [-38.118, -31.490] -11.67 2.383 [-16.348, -6.994] <.0001
Placebo (N=310) 283 -23.13 1.697 [-26.464, -19.803] - - - -
CL=confidence limit; LPS=latency to persistent sleep; LSM=least squares mean; SE=standard error; WASO=wake after sleep onset.
Table 14: Key secondary efficacy endpoints — sTST and IDSIQ sleepiness domain score (99)
Difference to placebo
visit n LSM | SE 95% CL
° LSM | SE 95% CL PRI e
Treatment group sided)
Between treatment analysis for change from baseline in sTST (min) to Month 1 and Month 3
Change from baseline to Month 1
Daridorexant 50 mg (N=310) 304 43.62 2.774 [38.173, 49.063] 22.06 3.899 [14.405, 29.708] <.0001
Placebo (N=310) 302 21.56 2.782 [16.101, 27.022] - - - -
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Visit

Difference to placebo

n LSM SE 95% CL LSM SE 95% CL p-va|.ue (two-

Treatment group sided)
Change from baseline to Month 3

Daridorexant 50 mg (N=310) 289 57.67 3.311 [61.171, 64.168] 19.77 4.661 [10.623, 28.918] <.0001
Placebo (N=310) 289 37.90 3.315 [31.393, 44.404] - - - -

Between treatment analysis for change from baseline in IDSIQ sleepiness domain score to Month 1 and Month 3

Change from baseline to Month 1

Daridorexant 50 mg (N=310) 304 -3.77 0.276 [-4.309, -3.224] -1.75 0.389 [-2.508, -0.983] <.0001
Placebo (N=310) 301 -2.02 0.278 [-2.566, -1.476] - - - -
Change from baseline to Month 3

Daridorexant 50 mg (N=310) 291 -5.70 0.361 [-6.405, -4.987] -1.90 0.510 [-2.905, -0.905] 0.0002
Placebo (N=310) 288 -3.79 0.363 [-4.503, -3.080] - - - -

CL=confidence limit; IDSIQ= Insomnia Daytime Symptoms and Impacts Questionnaire; LSM=least squares mean; SE=standard error; sTST= subjective total sleep time.
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Figure 9: Night-time efficacy endpoints and IDSIQ sleepiness domain score
(96)
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Two-sided p-values shown are versus placebo, calculated using the linear mixed effects model for repeated measures.
LPS=latency to persistent sleep. sTST=self-reported total sleep time. WASO=wake time after sleep onset. IDSIQ=Insomnia
Daytime Symptoms and Impacts Questionnaire *p<0-0001. 1p=0-0001. §p=0-0015. {[p=0-0013. ||p=0-033.

B.2.4.3 Subgroup analyses of primary and secondary efficacy endpoints

Subgroup analysis was performed to evaluate the consistency of treatment effect

across the following demographic subgroups (99):
e Age: <65, 265 years

e Sex: Male, female

e Region: US, other (non-US)

The effect of daridorexant 50mg on the primary and key secondary efficacy endpoints
was consistent in adults and elderly and across sex and geographical location
(Appendix E).
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B.2.4.4 Other efficacy endpoints

Daridorexant 50 mg demonstrated significant improvements from baseline across all
other efficacy endpoints, including TST, sWASO, sLSO and IDSIQ total, alert/cognition

and mood domain scores, compared with placebo at month 1 and month 3 (99).

The analysis of changes from baseline in TST, sWASO, and sLSO is presented in
Table 15. Subjects treated with daridorexant 50 mg showed || N n TST

compared with placebo at month 1

I ¢ month 3
I <\vAsO was
from baseline for daridorexant 50 mg compared with placebo at month 1
I but not at month 3
! In addition,
daridorexant 50 mg demonstrated [l from baseline in sLSO compared with
placebo at month 1 |
and month 3 [ (9).

The IDSIQ total (-7.2 [-9.8 to -4.7] at month 1 and -7.2 [-10.5 to -3.9] at month 3),
alert/cognition (-2.8 [-3.8 to -1.7] at month 1 and -2.5 [-3.9 to -1.1] at month 3) and
mood domain (-2.7 [-3.6 to -1.9] at month 1 and -2.8 [-3.8 to -1.7] at month 3) scores
of subjects in the daridorexant 50 mg group showed improvement from baseline
compared with placebo at both month 1 and month 3 (all p<0.001) (Figure 10).
Additional analysis of the IDSIQ sleepiness domain score using a 4-point or higher as
the meaningful change threshold, yielded numerically higher response rates at both
month 1 and month 3 among subjects in the daridorexant 50 mg group compared with
the placebo group (127/304 [42%] vs 85/301 [28%] at month 1, 154/291 [53%] vs
128/288 [44%)] at month 3) (35, 96).
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Table 15: Other efficacy endpoints —TST, sWASO, and sLSO (99)

Visit

Difference to placebo

n LSM SE 95% CL LSM SE 95% CL p.va|.ue (two-
Treatment group sided)
Between treatment analysis for change from baseline in TST (min) to Month 1 and Month 3

Change from baseline to Month 1

Daridorexant 50 mg (N=310) H B B B BN BN s L
Placebo (N=310) Il B B S | | | |
Change from baseline to Month 3

Daridorexant 50 mg (N=310) H I I N | . |
Placebo (N=310) H B | . | | | |

Between treatment analysis for change from baseline in sSWASO (min) to Month 1 and Month 3

Change from baseline to Month 1

Daridorexant 50 mg (N=310) H I N B | L
Placebo (N=310) H B | | | |
Change from baseline to Month 3

Daridorexant 50 mg (N=310) H B I B B B [ ]
Placebo (N=310) H mm B s | | | |

Between treatment analysis for change from baseline in sLSO (min) to Month 1 and Month 3

Change from baseline to Month 1

Daridorexant 50 mg (N=310) H I W B B B [ ]
Placebo (N=310) H o B s | | | |
Change from baseline to Month 3

Daridorexant 50 mg (N=310) - - - _ - - _ -
Placebo (N=310) H I B | s | | | |

CL=confidence limit; LSM=least squares mean; SE=standard error; sSLSO=subjective latency to sleep onset; SWASO=subjective wake after sleep onset; TST=total sleep time.

Daridorexant for treating insomnia disorder [ID3774]
© Idorsia Pharmaceuticals (2022). All rights reserved

Page 64 of 146




Figure 10: Other efficacy endpoints — IDSIQ sleepiness domain, IDSIQ alert/cognition domain, IDSIQ mood domain and

IDSIQ total score (96)
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Two-sided p-values shown are versus placebo, calculated using the linear mixed effects model for repeated measures. p values for the mood domain, alert/cognition domain, and total score comparisons versus placebo (not
adjusted for multiplicity). IDSIQ=Insomnia Daytime Symptoms and Impacts Questionnaire.
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B.2.4.5 Exploratory endpoints

As described in B.1.3.1 Disease overview, ISI® scores were used to model the
effectiveness of daridorexant compared to placebo and derive EQ-5D utilities for the
cost-effectiveness model detailed in B.3 Cost effectiveness (99). The results of the
analysis of ISI® scores as a pre-specified exploratory endpoint of confirmatory
study 301 are presented below. Additional analysis of ISI® scores necessary for the

cost-effectiveness model is presented in B.2.9 Additional analysis of ISI® (99).

Numerically, mean ISI® scores reduced from 19.3 (SD 4.0) at baseline to 14.3 (5.8) at
month 1 (mean difference -4.9 [5.5]) and 11.9 (6.3) at month 3 (mean difference -7.2
[6.5]) for daridorexant 50 mg compared with placebo (Table 16) (99). The proportion
of subjects who had a decrease in ISI® score of = 6 points from baseline was 40.1%
in daridorexant 50 mg compared with 28.6% in placebo at month 1, whereas at month

3 it was 56.5% in daridorexant 50 mg and 46.6% patients in placebo (Table 17).

Results of the other exploratory endpoints supportive of the primary and secondary

efficacy endpoints are presented in Appendix M.

Table 16: Exploratory endpoint — ISI® score (99)

;Itgl?s’t)izmt n Mean (SD)
Baseline

Daridorexant 50 mg (N=310) 308 19.3 (4.0)
Placebo (N=310) 309 19.2 (4.0)
Month 1

Daridorexant 50 mg (N=310) 299 14.3 (5.8)
Placebo (N=310) 297 16.1 (5.2)
Change from baseline to Month 1

Daridorexant 50 mg (N=310) 299 —4.9 (5.5)
Placebo (N=310) 297 -3.1(4.7)
Month 3

Daridorexant 50 mg (N=310) 283 11.9 (6.3)
Placebo (N=310) 281 13.8 (6.0)
Change from baseline to Month 3

Daridorexant 50 mg (N=310) 283 —7.2 (6.5)
Placebo (N=310) 281 -5.4(5.7)

Values for Month 1 / Month 3 were calculated only for subjects who had a baseline value.
A decrease in score represents an improvement.
ISI®=Insomnia Severity Index®;SD=standard deviation.
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Table 17: Exploratory endpoint — Subjects with 26 points decrease in ISI® score

from baseline to month 1 and month 3 (99)

Daridorexant 50 mg Placebo
(N=310) (N=310)
n/Nn (%) n/Nn (%)

Month 1 — 2" Night

120 / 299 (40.1)

85/ 297 (28.6)

Month 3 — 2" Night

160 / 283 (56.5)

131/281 (46.6)

Nn is the number of subjects with non-missing values at the given scheduled visit.
ISI®=Insomnia Severity Index®

B.2.5 Study 301 — adverse reactions

B.2.5.1 TEAEs
During the double-blind study period, 37.7% and 34.0% of subjects reported TEAEs

in the daridorexant 50 mg group, and placebo group, respectively. Most of the events
were of mild or moderate intensity (99). Nasopharyngitis [6.5% (daridorexant 50 mg);
6.5% (placebo)] and headache [6.2% (daridorexant 50 mg); 3.9% (placebo)] were the
most commonly reported TEAEs (Table 18); followed by accidental overdose (2.6%
vs 1.6%), fatigue (2.3% vs0.6%), dizziness (2.3% vs 0.6%), and nausea (2.3% vs
1.0%). TEAEs that occurred during the double-blind study period considered related
to study treatment were reported for 38 (12.3%), and 29 (9.4%) subjects in the
daridorexant 50 mg, and placebo groups, respectively. Fatigue was the most frequent
TEAE considered related to study treatment in (1.9% in daridorexant 50 mg vs 0.3%
in placebo) (96, 99).

Of note, falls were reported more frequently for placebo (8 subjects) than daridorexant
50 mg group. No suicidal ideation was reported in either treatment groups throughout
the entire duration of the study (96, 99).

Table 18: TEAEs during the double-blind study period reported for 22% in any
treatment group (99)

Daridorexant 50 mg Placebo

Treatment-emergent adverse event N = 308 N = 309
n (%) n (%)

Subjects with at least one event 116 (37.7) 105 (34.0)
Nasopharyngitis 20 (6.5) 20 (6.5)
Headache 19 (6.2) 12 (3.9)
Accidental overdose 8 (2.6) 5(1.6)
Fatigue 7(2.3) 2(0.6)
Dizziness 7(2.3) 2(0.6)
Nausea 7(2.3) 3(1.0)

*Total number of subjects per treatment group with at least one event. Table is truncated to show only those AEs

reported for at least 2% in any treatment group.
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Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may be
counted in more than one row.

Includes TEAEs occurring (i.e., that started or worsened) during the double-blind study period.

AE = adverse event; MedDRA = Medical Dictionary for Regulatory Activities; TEAE = treatment emergent adverse event.

B.2.5.2 Subgroup analyses of TEAEs

Subgroup analysis was performed to evaluate treatment safety across the following
demographic subgroups (99):

e Age: <65,265yearsand <75, 275 years
e Sex: Male, female
e BMI: 25, 25-30, > 30 kg/m?

There were no clinically relevant differences between the two treatment groups in the

overall incidence of TEAEs by age, sex or BMI (Appendix F).

B.2.5.3 Treatment-emergent SAEs

The incidence of treatment-emergent SAEs was low and were reported in 10 subjects:
3 (1.0%) and 7 (2.3%) subjects in the daridorexant 50 mg and placebo group,
respectively (Table 19) (99).

Table 19: Treatment-emergent SAEs reported at least once in either treatment
group (99)

Daridorexant 50 mg Placebo
Treatment-emergent SAE N =308 N =309
n (%) n (%)
Subijects with at least one event 3(1.0) 7 (2.3)
Syncope 1(0.3)2 2 (0.6)
Adenocarcinoma of colon 1(0.3) 0
Haemoglobin decreased 1(0.3)° 0
Post procedural haemorrhage 1(0.3)° 0
Renal colic 1(0.3)* 0
Depression 0 2 (0.6)°"
Anal abscess 0 1(0.3)
Ankle fracture 0 1(0.3)
Herpes zoster 0 1(0.3)
Panic attack 0 1(0.3)°

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may be counted

in more than one row.

Preferred terms are based on MedDRA dictionary version 22.1.

Includes all SAEs occurring from start of double-blind study treatment up to 30 days after the end of double-blind study
treatment or enrolment in the ID-078A303 extension study.

aSyncope, haemoglobin decreased, and post procedural haemorrhage were all reported for one subject.

® Depression and panic attack were both reported in the same subject.

*Renal colic and 1 of the 2 SAEs of depression occurred during the safety follow-up period.

SAE=Serious adverse event; MedDRA = Medical Dictionary for Regulatory Activities.
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AEs leading to premature discontinuation of double-blind study treatment

AEs leading to premature study treatment discontinuation were reported for 3 (1.0%)
and 10 subjects (3.2%) in the daridorexant 50 mg, and placebo groups, respectively
(99).

B.2.5.4 AESIs

Incidence of treatment-emergent adverse events of special interest (AESIs) was low,
with AESIs reported for 3 subjects (2 in daridorexant 50 mg], 1 in placebo). All AESIs
were adjudicated as potentially related to study treatment by the ISB (Table 20) (99).

1. ‘Narcolepsy-like symptoms related to excessive daytime sleepiness’ were equally
distributed across both treatment groups (1 subject each in the daridorexant 50 mg

and placebo groups).

2. ‘Narcolepsy-like symptoms related to complex sleep behaviour including
hallucinations and sleep paralyses’ were reported for 1 subject in the daridorexant

50 mg group and none in the placebo group.

All adjudicated AESIs were non-serious, and the majority were of mild intensity, except
for 2 events of moderate somnolence and 1 event of severe sleep paralysis. None of

the events required treatment, and study treatment continued in all but 1 subject (99).

Table 20: Treatment-emergent AESIs after ISB adjudication (99)

Daridorexant 50 mg Placebo

Adverse event of special interest N = 308 N =309
n (%) n (%)

Subjects with at least one event 2 (0.6) 1(0.3)
Narcolepsy-like symptoms related to excessive 1(0.3) 1(0.3)
daytime sleepiness
Somnolence 1(0.3) 1(0.3)
Narcolepsy-like symptoms related to complex 1(0.3) 0
sleep behaviour including hallucinations/sleep
paralysis
Sleep paralysis 1(0.3) 0

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may be
counted in more than one row. Preferred terms are based on MedDRA dictionary version 22.1

Includes all AESIs, as confirmed by ISB adjudication, occurring from start of double-blind study treatment up to 30 days after
the end of double-blind study treatment or enrolment in the ID-078A303 extension study.

AESI = adverse event of special interest; ISB = Independent Safety Board; MedDRA = Medical Dictionary of Regulatory
Activities.
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B.2.5.5 Other safety assessments

Withdrawal symptoms

Withdrawal symptoms were assessed based on Benzodiazepine Withdrawal
Symptom Questionnaire (BWSQ) total score, AEs, and electrocardiogram (ECG)
findings occurring during the placebo run-out period. Observations were comparable
between the daridorexant 50 mg group and the placebo group and there was no trend
suggestive of withdrawal-related symptoms upon discontinuation of daridorexant. No

statistical comparisons were performed for all safety assessments (99).

Mean BWSQ scores were comparable between the daridorexant and placebo groups.
Minor numerical change from the last assessment (during double-blind treatment) to
placebo run-out period at visit 9 (mean reduction -0.3 [SD 1.7] for daridorexant 50 mg
and -0.5 [1.8] for placebo group) and visit 10 (mean reduction -0.6 [2.3] for
daridorexant 50 mg and -0.7 [2.3]) were observed (Table 21). During the placebo run-
in period, 2.2% of subjects in the daridorexant 50 mg group and 1.1% of subjects in
placebo group reported BWSQ total scores of >20. No subjects had a BWSQ total
score of >20 at the end of the placebo run-out period (visit 10). The proportion of
subjects with at least one symptom scored as severe on the BWSQ was highest during
the placebo run-in period (11.9% in daridorexant 50 mg and 13.7% in placebo group),
becoming progressively lower at month 1 and 3, and lowest at the end of placebo run-

out period (4.3% in daridorexant 50 mg and 2.2% in placebo group) (99).

Table 21: Observed value and change in BWSQ total score from last available
assessment of double-blind study treatment to each scheduled placebo run-out
visit (99)

Time point Daridorexant 50 mg | Placebo
Statistic N = 286 N =280
Last assessment on double-blind treatment

n 286 280
Mean (SD) 2.0(3.1) 1.9 (3.3)
Run-out - Visit 9

n 275 266
Mean (SD) 1.7 (2.7) 1.5(2.7)
Change from last assessment on double-blind treatment to Run-out - Visit 9

n 275 266
Mean (SD) 0.3(1.7) -0.5(1.8)
Run-out - Visit 10

n | 282 | 273
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Mean (SD) 1.4 (2.2) ‘ 1.2(2.1)
Change from last assessment on double-blind treatment to Run-out - Visit 10

n 282 273
Mean (SD) -0.6 (2.3) -0.7 (2.3)

BWSQ=Benzodiazepine Withdrawal Symptom Questionnaire; SD=standard deviation.

TEAES during the placebo run-out period were reported for 8.0% and 6.1% of subjects

in the daridorexant 50 mg and placebo groups, respectively. The most commonly
reported TEAEs were nasopharyngitis and headache (99). No AEs suggestive of
withdrawal symptoms were reported in both treatment groups (Table 22).

Table 22: Treatment-emergent AEs during placebo run-out reported in 22

subjects in either treatment group” (99)

Daridorexant 50 mg | Placebo

Treatment-emergent adverse event N = 286 N =280
n (%) n (%)

Subjects with at least one event** 23 (8.0) 17 (6.1)
Nasopharyngitis 6 (2.1) 6 (2.1)
Headache 2(0.7) 1(0.4)
Accidental overdose 0 1(0.4)
Influenza 0 2 (0.7)

* Includes all AEs occurring from the start of the run-out period until the end of the run-out period. The start of the run-out
period is 1 day after the start of run-out placebo treatment (if the treatment was taken before midnight) or the day of the start of
run-out placebo treatment (if the treatment was taken after midnight); the end of the run-out
period is the latter of 7 days after the start of run-out period or the Visit 10 date.

**Total number of subjects per treatment group with at least one event. Table is truncated to show only those AEs

reported for at least 2 subjects (0.7%) in any treatment group.

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may be

counted in more than one row.
AE=adverse event

Incidence of marked ECG abnormalities during the placebo run-out period were

() (Table 27) (99).

Table 23: Marked ECG abnormalities during placebo run-out (99)

ECG parameter
Statistic

Daridorexant 50 mg
N = 286
n/ Nn (%)

Placebo
N = 280
N/ Nn (%)

ECG Mean Heart Rate (beats/min)

<50

>45

>10 and <20 decrease from baseline

>20 decrease from baseline

PR Interval, Single Beat (msec)

>200

QRS Duration, Single Beat (msec)
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>110

QTcB Interval, Single Beat (msec)
>450 and < 480

>480 and < 500

> 30 and = 60 increase from baseline
QTcF Interval, Single Beat (msec)
>450 and < 480

> 30 and < 60 increase from baseline

Nn is the number of subjects at risk: those having at least one post-baseline value per ECG parameter for criterion based on
post-baseline values only, or those having a baseline value and at least one post-baseline value per ECG parameter for
criterion based on change from baseline.

ECG = electrocardiogram; QTc = QT interval corrected for heart rate; QTcB = QT interval corrected for heart rate

according to Bazett’s formula; QTcF = QT interval corrected for heart rate according to Fridericia’s formula.

i
I |

Drug abuse potential

AEs related to drug abuse, dependence and withdrawal were also studied in subjects
of study 301. TEAEs related to abuse were reported for 14 (4.5%) and 11 subjects
(3.6%) in the daridorexant 50 mg group and placebo group, respectively. Accidental
overdose was reported for 8 subjects (2.6%) in the daridorexant 50mg group, and 5
subjects (1.6%) in the placebo group (99). There were no AEs reported for intentional
overdose, while reports of overdose (unspecified) or accidental overdose were

asymptomatic with no evidence of withdrawal symptoms (Appendix F).

Sheehan disability scale® (SDS®)

Overall, the SDS® scores showed no signs of impaired daytime functioning on any of
the assessed sub-scores related to daridorexant, and were comparable across both
treatment groups. In both treatment groups, mean total SDS® scores decreased from

baseline to month 1

24) (99).

Table 24: Sheehan Disability Scale® total score — Observed value and change
from baseline at Month 1, Month 3 and placebo run-out (99)

Time point Daridorexant 50 mg Placebo
Statistic N = 286 N =280
Baseline

n || ||

Mean (SD) N N
Month 1
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Time point Daridorexant 50 mg Placebo
Statistic N = 286

n H

Mean (SD) N @
Change from baseline to Month 1

n H

Mean (SD) N
Month 3

n H

Mean (SD) . I
Change from baseline to Month 3

n H

Mean (SD) L
Run-out - Visit 9

n H

Mean (SD) N @
Change from baseline to Run-out — Visit 9

n |

Mean (SD) B

Values for Month 1 / Month 3 / run-out were calculated only for subjects who had a baseline value.
A decrease in Sheehan Disability Scale® score indicates an improvement.
SD=standard deviation.

The number of days reported as lost in the week prior to the assessment

] treatment groups at baseline
(I in the

daridorexant 50 mg, and placebo groups, respectively) (99).

I -c0ss 2l timepoints (month 1, month 3, and

placebo run-out) |l daridorexant 50 mg over placebo (Table 25). The

B  days lost was observed at month 3
I (09).

Table 25: Sheehan Disability Scale® — Observed value and change from baseline
in number of days lost in a week at month 1, month 3 and placebo run-out (99)

Daridorexant 50 mg Placebo
Time point (N = 308) (N = 309)
RIEtEte Baseline b s Change Baseline L Change
aseline baseline
Baseline
n [ ] |
Mean (SD) | (NN I
Month 1
n ] H ] H I I
Mean (SD) N | N I I I e
Month 3
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Daridorexant 50 mg Placebo
Time point (N = 308) (N =309)
LTS Baseline b e Change Baseline s Change

aseline baseline

n || ] ] I
mean(sD) | NN I I BN BN | .
Run-out — Visit 9
n || || ] I I ]
vean (D) | HIIIN T I B BN

SD=Standard Deviation.

The number of days reported as underproductive in the week prior to the assessment

was ] groups at baseline
(I in the daridorexant 50 mg,
and placebo groups, respectively). Reduction in unproductive days | of

daridorexant 50 mg was observed at month 1, month 3, and placebo run-out (Table

26), with the || G difference observed at placebo run-out
I (09).

Table 26: Sheehan Disability Scale® — Observed value and change from baseline
in number of unproductive days in a week at Month 1, Month 3 and placebo run-
out (99)

Ti . Daridorexant 50 mg (N = 308) Placebo (N = 309)

ime p'omt . Post- . Post-

Statistic Baseline b . Change Baseline . Change
aseline baseline

Baseline -

n -

Mean (SD) | NN |

Month 1

n |

Mean (SD) | [N | i 1 I |

Month 3

n ||

Mean (SD) | G | T I |

Run-out - Visit 9

n ||

Mean (SD) - 1 1 HE 1

SD=Standard Deviation.

Additional safety assessments of vital signs (mean of the 2 PSG nights in systolic and
diastolic BP and pulse rate), change in body weight, marked laboratory abnormalities,
occurrence of suicidal ideation and/or behaviour, next-day residual effects, and

rebound insomnia are reported in Appendix F.
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B.2.6 Study 303 — summary of trial methodology

B.2.6.1 Study sites

Study 303 was conducted in 94 sites across 14 countries (Belgium, Bulgaria, Canada,
Denmark, Finland, France, Germany, Hungary, South Korea, Poland, Spain, Sweden,
Switzerland, and the US) (97).

B.2.6.2 Study design

Study 303 was a multi-centre, double-blind, parallel-group, randomised,
placebo- controlled, extension of confirmatory studies 301 and 302. Subjects who
completed double-blind study treatment and the placebo run-out period of the
confirmatory studies 301 and 302, and who were willing to participate, were eligible to
enrol into study 303. Subjects assigned to a daridorexant group in study 301 or 302
were assigned to the same daridorexant dose (i.e., 10 mg, 25 mg or 50 mg). Subjects
assigned to the placebo group in studies 301 or 302 were re-randomized to receive

either placebo or daridorexant 25 mg in a 1:1 ratio in study 303 (97).
The overall study design is presented in Figure 11.

Figure 11: Design of study 303 (97)

ID-078A301 Treatment Phase Follow up phase
ID-078A302 {40 weeks) (30 days)
Cinher Placebs, 10, 25 o 50 mg ACT-545468 Fladw it Mo trestrasnt |
Dauhie Blind Snple blind MO Blnding
Randomization Week 2 Week 14 Week 27 Week 40  Week 41 Week 44
1) (vz) (v3) (va) EODBT (V5)  EOT, (V6) EOS, (V7)
g ‘ L l j i W o J/ W W l/ L ‘/ L
10 mg ACT-541468 10 mg ACT-541468
25 mg ACT-5414568 25 mg ACT-541468 Run-out
50 mg ACT-541468 50 mg ACT-541468
Placebo
Placebo
25 mg ACT-541468

------ 2 Monthly telephone call.

V2 and V7 were telephone calls; all other visits were at the site.

EODBT = End of Double-Blind Treatment; EOS = End-of-Study; EOT = End-of-Treatment.

* Subjects randomly assigned to the ACT-541468 arms in the confirmatory studies receive the same dose in the
extension study.

** Subjects randomly assigned fo the placebo arm in the confirmatory studies were randomized to receive either
placebo or 25 mg ACT-541468 in a 1:1 ratio in the extension study.
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The study comprised of a treatment phase and a safety follow-up phase (97):

e Treatment phase: from signing informed consent (Visit 1) until 40 weeks (Visit 5).
Visit 1 was performed on the same day as EOT of the 301 or 302 study, after the
placebo run-out assessments had been completed, or as an independent visit
within a maximum of seven days after EOT. The treatment phase started with

double-blind treatment allocation.

e A safety telephone call was performed any day from Day 7 to Day 14 (Visit 2) to
collect information about AEs and concomitant medications. Safety parameters of
each subject were assessed at Week 14 (Visit 3), Week 27 (Visit 4) and Week 40
(Visit 5). The SDQ and IDSIQ were completed at home daily during the last week
of each consecutive four-week period during the double-blind treatment phase.
Reminder telephone calls were scheduled within one week prior to questionnaire
completion to ensure subject’s compliance. EODBT was reached at Week 40 (Visit
5). Subjects who prematurely discontinued study treatment but remained in the
study were encouraged to continue with all planned study procedures until EOS,

excluding the placebo run-out period.

o Safety follow-up phase: from EODBT until EOS (30-day follow-up telephone call),
comprising of a single-blind placebo run-out period of 7 days and a safety

follow- up period:

o Placebo run-out period: started in the evening of the Week 40 (Visit 5) and
ended with EOT at Week 41 (Visit 6). Single-blind placebo treatment was
taken once daily at bedtime. The SDQ and IDSIQ were completed daily at

home.

o Safety follow-up period: started after the placebo run-out period and
ended 30 days after the last dose of double-blind study treatment with the
30-day follow-up telephone call (Week 44, Visit 7), which collected

information on AEs, SAEs and concomitant medications.

B.2.6.3 Study eligibility criteria

Table 27 presents the key inclusion and exclusion criteria of extension study 303 (97).
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Table 27: Inclusion and exclusion criteria of study 303 (97)
e Signed informed consent prior to any study-mandated procedure (Visit 1).

Inclusion
criteria e Completion of the double-blind study treatment and placebo run-out period of
301 or 302 (Visit 1).
e For woman of childbearing potential, the following was required:
o Negative urine pregnancy test (EOT of 301 or 302 studies).
o Agreement to use the contraception scheme as required by the
protocol from Visit 1 up to at least 30 days after EODBT.
Exclusion e Subjects self-reporting daytime napping = 1 hour per day and = 3 days per
criteria week.

e Subjects with BMI < 18.5 or > 40.0 kg/m?.
e Subjects who were pregnant, breastfeeding, or planning to become pregnant.

e Subjects with any lifetime history of suicide attempt, sleep-related breathing
disorders, periodic limb movement disorder, restless legs syndrome,
circadian rhythm disorder, REM behaviour disorder, narcolepsy, or
apnoea/hypopnea.

e Subjects with acute or unstable psychiatric conditions, suicidal ideation with
intent, alcohol or drug abuse, or with history or clinical evidence of any
disease, medical condition or treatment that could affect the subject’s safety
or interfere with the study assessments.

e Subjects aged = 50 years with a Mini Mental State Examination® score < 25.

e Subjects treated with central nervous system-active drugs; cognitive
behavioural therapy was allowed if started at least 1 month prior to the run-in
PSG nights and intended to be continued throughout the study.

e Subjects not able or willing to stop treatment with moderate or strong
CYP3A4 inhibitors or inducers within at least 1 week prior to the start of the
placebo run-in period.

CYP3A4=cytochrome P450 3A4; EOT=End of treatment; EODBT=End-of-double-blind treatment; REM=rapid eye movement.
B.2.6.4 Study treatment, prior and concomitant medications

Study treatment comprised double-blind treatment (daridorexant and placebo
matching daridorexant) administered from study treatment allocation to EODBT and
single-blind treatment (placebo matching daridorexant) administered during the

placebo run-out period (Table 28) (97).

Table 28: Trial drugs in study 303 (97)

Drug Dose Frequency of | Route of Duration
administration | administration
. ) 10 mg,
Daridorexant, film 25 mg and 280 + 7 days
coated tablet 50 mg One tablet
taken orglly Oral
Placebo matching once dal!y in Treatment pgriod (2_80 7
daridorexant. film the evening days), and Single-blind
' - placebo run-out period (7 +
coated tablet 2 days)
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Therapies considered necessary for the subject’s well-being and not categorized as

prohibited concomitant medications could be used in the study, including COVID-19

vaccines (97).

The following concomitant therapies were forbidden during the study (97):

e Treatment with another investigational drug until EOS

e Study-prohibited CNS-active medications from at least 1 week prior to Visit 1 and
until 24 hours after EOT

e Treatment with moderate or strong CYP3A4 inhibitors or moderate to strong
CYP3A4 inducers from at least 1 week prior to Visit 1 until 24 hours after EOT.

B.2.6.5 Pre-specified study endpoints

The pre-specified endpoints relevant for the decision problem are summarised in

Table 29.

Table 29: Primary and exploratory endpoints of study 303 relevant to NICE
decision problem (97)

are reported in B.2.6.6 and B.2.8, respectively.

TEAEs up to 30 days after double-blind study treatment
discontinuation.

SAEs up to 30 days after study double-blind treatment
discontinuation.

AEs leading to premature discontinuation of the double-blind
study treatment.

AESIs after adjudication by ISB:

o] Narcolepsy-like symptoms (i.e., EDS, cataplexy and
complex sleep behaviour  events including
hallucinations/sleep paralysis)

o] Suicide/self-injury.

Withdrawal effects (physical dependence) upon treatment
discontinuation, assessed based on the changes from last
assessment on double-blind treatment (Visit 5, Week 40) to end
of the placebo run-out period (Visit 6, Week 41) in the BWSQ
total score, the occurrence of relevant AEs and marked ECG
abnormalities.

Primary Definition NICE scope/

endpoint economic
model?

Safety The statistical methods and results of the following safety endpoints | Per NICE scope,

not included in
the economic
model
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Change from baseline? to Visit 3 (Week 14), Visit 4 (Week 27),
and Visit 5 (Week 40) in SDS®.

The results of the following safety endpoints are reported in
Appendix M.

Change from baseline? to Visit 3 (Week 14), Visit 4 (Week 27),
Visit 5 (Week 40), and Visit 6 (Week 41, run-out period) in ESS®
total score

Change from baseline? to Visit 3 (Week 14), Visit 4 (Week 27),
and Visit 5 (Week 40) in vital signs (systolic and diastolic BP, and
pulse rate).

Change from baseline? to Visit 5 (Week 40) in body weight.
Marked ECG abnormalities on double-blind study treatment.

Change from baseline? to Visit 3 (Week 14), Visit 4 (Week 27),
Visit 5 (Week 40), and Visit 6 (Week 41, run-out period) in ECG
parameters.

Marked laboratory abnormalities on double-blind study
treatment.

Change from baseline? to Visit 3 (Week 14), Visit 4 (Week 27),
Visit 5 (Week 40), and Visit 6 (Week 41, run-out period) in
laboratory parameters.

Occurrence of suicidal ideation and/or behaviour on double-blind
study treatment and during the placebo run-out period based on
C-SSRS®

Rebound insomnia, assessed based on change from baseline®
to the placebo run-out period® in sTST

Next-morning residual effect, assessed based on change from
baseline? over time® in morning sleepiness score on the SDQ
VAS (mm)

Per NICE scope,
not included in
the economic
model

Change from baseline? to Visit 3 (Week 14), Visit 4 (Week 27),
and Visit 5 (Week 40) in I1SI® scores

Number (%) of subjects with 26-point decrease in I1SI® total score
(100) from baseline? to Visit 3 (Week 14), Visit 4 (Week 27), and
Visit 5 (Week 40)

Exploratory NICE scope/

endpoints economic
model?

Other The statistical methods and results of ISI® are reported in B.2.6.6 | Per NICE scope,

exploratory and B.2.7.1, respectively. included in the

endpoints economic model

The statistical methods and results of the following exploratory
endpoints are reported in B.2.6.6 and B.2.7.1, respectively.

Change from baseline® over time? in sTST. sTST is the total
sleep time as reported in answer to item 9 of the SDQ (‘In total,
how long did you sleep last night?’).

Change from baseline® over time® in sLSO. sLSO is the self-
reported time to fall asleep as reported in answer to item 5 of the
SDQ (‘How long did it take you to fall asleep?’).

Per NICE scope,
not included in
the economic
model
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e Change from baseline® over time? in subjective sleep
maintenance (sSWASO). sWASO is the self-reported time spent
awake after sleep onset as reported in answer to item 7 of the
SDAQ (‘In total, how long did these awakenings last?’).

e Change from baseline® over time® in IDSIQ scores (i.e., total
score; alert/cognition, mood and sleepiness domain scores).

The results of the following exploratory endpoints are reported in | Per NICE scope,
Appendix M. not included in
the economic

e Change from baseline? over time® in scores on the SDQ VAS model

(mm). VAS scores are the subjects’ ratings of ‘the quality of your
sleep last night’, ‘the depth of your sleep last night’, daytime
alertness (from ‘your daytime alertness today’) and daily ability
to function (from ‘your daily ability to function today’) questions.

e Change from baseline? over time® in mean number of self-
reported awakenings. The number of self-reported awakenings
is the number reported in answer to item 6 of the SDQ (‘How
many times did you wake up, not counting your final
awakening?’).

e Change from baseline® over time® in PGA-S scores (daytime
symptoms)

¢ Change from baseline? over time® in PGI-C scores (daytime
symptoms)

@Baseline refers to: ‘confirmatory study baseline’ for daridorexant 50 mg and for placebo; ‘extension study baseline’ for the ex-
placebo/daridorexant 25 mg group.

bBaseline refers to: ‘confirmatory study baseline’ for daridorexant 50 mg; ‘extension study baseline’ for the ex-
placebo/daridorexant 25 mg group; for the placebo group, change from baseline was analysed in 2 ways: change from the
‘confirmatory study baseline’ (as planned) and change from the ‘extension study baseline’ (added after unblinding for interim
analysis).

°Run-out period: the mean value of the SDQ entries in the 7 consecutive days immediately following the evening of Visit 5.
dOver time: the mean value of the SDQ entries for each week in which this questionnaire was completed (except for the run-out
week).

AEs=Adverse events; AESI= Adverse event of special interest; BWSQ= Benzodiazepine Withdrawal Symptom Questionnaire;
C-SSRS®= Columbia Suicide Severity Rating Scale®; ECG= electrocardiogram; EDS=excessive daytime sleepiness; ESS®=
Epworth Sleepiness Scale®; IDSIQ=Insomnia Daytime Symptoms and Impacts Questionnaire; ISB=independent safety board;
ISI®=Insomnia severity index®; LPS=latency to persistent sleep; PGA-S=Patient Global Assessment of Disease Severity; PGI-
C=Patient Global Impression of Change; PGI-S=Patient Global Impression of Severity PICO=population, intervention, comparator
and outcome; PSG=polysomnography; REM=rapid eye movement; S1, S2, S3= sleep stage 1, 2 and 3; SAE=Serious AEs; SDS=
Sheehan Disability Scale®; SDQ=Sleep diary questionnaire; sSLSO=subjective latency to sleep onset; sTST=subjective total sleep
time; sSWASO=subjective wake after sleep onset; SWS= slow-wave sleep; TEAEs= Treatment-emergent AEs; TST= total sleep
time; VAS=visual analogue scale; WASO=wake after sleep onset.

B.2.6.6 Statistical methods and analysis sets

Table 30 details the statistical methods and analysis sets used in extension study 303
(97).

Table 30: Summary of statistical methods and analysis sets of study 303 (97)

Study name Study 303 (NCT03679884)
(number)

e Enrolled set: The Enrolled set included all subjects who completed

Analysis sets study 301 or 302 and who consented to enter study 303.

e Full analysis set: The Full analysis set comprised all subjects assigned
(i.e., randomized) to a study treatment.
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Study name
(number)

Study 303 (NCT03679884)

o Safety set: The Safety set comprised all subjects who received at least
one dose of double-blind study treatment.

¢ Treatment withdrawal set: The Treatment withdrawal set comprised
all subjects in the Safety set who received at least one dose of single-
blind placebo treatment in the placebo run-out period.

Statistical analysis
of safety endpoints

All safety endpoints were summarised descriptively.

Statistical analysis
for exploratory
efficacy endpoints

Analysis of exploratory efficacy endpoints was performed using the Full
analysis set.

e Linear mixed effects model was used for the analysis of change from
confirmatory baseline in sTST, sSWASO, sLSO and IDSIQ total score,
sleepiness domain, alert/cognition domain, and mood domain scores,
separately.

e The analysis model adjusted for the confirmatory baseline value of the
relevant response variable (either sWASO, sLSO, sTST, or IDSIQ total
score, sleepiness domain, alert/cognition domain, or mood domain
scores), age group as per assigned strata (< 65; = 65 years), treatment
(daridorexant 50 mg; placebo), visit (at Month 6 [Week 12 of extension
study]; Month 9 [Week 24]; Month 12 [Week 36]), and the interaction of
treatment by visit, and baseline by visit.

e Appropriate contrasts were used to test the difference in LSM change
from confirmatory baseline between daridorexant 50 mg and placebo at
Month 6 [Week 12]; Month 9 [Week 24]; and Month 12 [Week 36].

Observed values and change from baseline over time in ISI® were
summarized descriptively.

Sample size &
power calculation

As study 303 was an extension of studies 301 and 302, no formal sample
size calculation was undertaken. It was expected that approximately 1,260
subjects (i.e., ~ 70% of the total subjects in studies 301 and 302) would
enter the extension study, assuming all sites participated in this study.

Data management,
patient
withdrawals

Handling of missing data:

For sTST, sWASO, sLSO, each IDSIQ domain and total scores, VAS
scores and number of self-reported awakenings, at least 2 days of data
during each week were required to calculate a weekly mean. Otherwise, the
mean value was considered missing for that week. The approach implies
implicit imputation: the missing data points were given the same value as
the mean of the non-missing data points of that same time point or week.

IDSIQ=Insomnia Daytime Symptoms and Impacts Questionnaire; ISI°= Insomnia severity index®; LS=least squares;
sLSO=subjective latency to sleep onset; sTST=subjective total sleep time; sWASO=subjective wake after sleep onset;;

VAS=visual analogue scale.

B.2.6.7 Participant flow

In total, 804 subjects entered the extension study 303; 801 subjects started treatment;

three subjects discontinued from the study prior to starting the treatment (Figure 12).

Subjects who received any dose of daridorexant in studies 301 and 302 were

re- randomised to receive 25 mg daridorexant or placebo in study 303. A total of 137

subjects received daridorexant 50 mg, while 128 subjects received placebo in study
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303 (97). Of the 804 randomized subjects, 251 (31.2%) prematurely discontinued
double-blind treatment. The most frequent reason for this premature discontinuation

was lack of efficacy (11.9% overall), which was more frequent in the placebo group

(22.7%) compared to daridorexant treatment groups (97).

Figure 12: Disposition of subjects in study 303 (97)

Randomized g N =142 | = N =270 | = N =137 | N =255
| ]
Treatment group in | [10 mg ACT 541468 25 mg ACT 541468 | [50mg ACT 541488 I Placebo g5 EXPlacebol
ID-078A303 study N = 142 {100%) N = 270 (100%) N = 137(100%) N =128 (100%) M N'“_gu? ooy | ]
- g
Started DB n ; - -
treatment _| N = 142 (100%) _l N = 268 (99.3%)" —{ N =137 (100%) | H N=128 (100%) |  N=126 (99.2%)" |
=43 (30.3%) n=78 {28.9%) n=44 (32.1%) =50 (39.1%) n=36 (28.3%,
Premature DB AE, n=2 (1.4) AE, n=10{3.7) AE, n=9 (6.5) AE, n=6 (4.7) AE,(§=8 (4%?}
treatment Lack of efficacy, n=15 (10.6) Lack of efficacy, n=29 (10.7) Lack of efficacy, n=13(9.5) Lack of efficacy, n=29 (22.7) Lack of efficacy, n=10 (7.9)
discontinuation Withdrawal, n=12 (8.5) Withdrawal, n=23 (8.5) Withdrawal, n=8 (5.8) Withdrawal, n=8 (6.3) Withdrawal, n=3 (7.1}
Lost fo follow up, n=1 (0.7) Lost to follow up, n=4 (1.5) Lost to follow up, n=2 (1.5) Other, n=7 (5.5) Lost to follow up, n=3 (24)
Death, n=1 (0.7} Other, n=12 (4.4) Other, n=12 (8.8) Other, n=8 (6.3)
Other, n=12 (8.5)
Completed DB - - D — o - =, — 5
g e -| N =199 (69.7) | { N =190 (T70.4%) \ { N =193 (67.9%) | _| N =78 (60.9%) | ﬂ N =90(70.9%)
Started placebo
run-out treatment { N = 99 (69.7%) | H =189 70.0%) | H N=93(67.9%) ~| N =78 (60.9) { N = 88 (69.3%)
Premature SB n=10.7%) n=1(0.8%)
treatment Other Cther
discontinuation
Completed placebo — - - < - 5 - —
0wt -| N =99 (69.7%) | —| N =189 (70.0%) ‘ —| N =92 (67.2%) 7| N =178 (60.9%) | { N = 87 (68.5) |
Completed study” [ N=10070.9%) |—— [ N=193(71.5%) |—— [ N=94(68.6%) |— [ N-83(648%) |— [ N=89(70.1%) |—
;rz:aiure n=42(29.6%) n=77(28.5%) n=43(31.4%) n =45 (35.2%) n=38(29.9%)
d tinuat AE, n=2 (1.4) AE, n=5(1.9) AE, n=4 (2.9) AE, n=5 (3.9) AE, n=5(3.9)
iscontinuation Death, n=1 (0.7) Death, n=1(0.4) Lost fo follow up, n=2 (1.5) Withdrawsl, n=32 (25.0) [ | Losttofollow up, n=3 (2.4)
Lost to follow up, n=2 (1.4) | Lost to follow up, n=4 (1.5) || Withdrawal, =21 (15.3) Other, n=8 (6.3) Withdrawal, n=25 (19.7)
Withdrawal, n=28 (19.7) Withdrawal, n=53 (19.6) Other, n=16 (11.7) Other, A=5 (3.9)
Other, n=3 (6.3) Other, n=14 (5.2}

Percentages are calculated out of subjects who were randomized.
@2 Subjects (Subject 1908175 and Subject 3540013) withdrew from the study prior to receiving double-blind treatment
1 Subject (Subject 1902066) discontinued from the study prior to receiving double-blind treatment due to a positive urine drug

test.

°For 1 subject (Subject 1912065), the reason for discontinuation of double-blind treatment was recorded as “other: medical
reasons following SAE” rather than “AE”

dSubjects completed the 30-day follow-up telephone call.
AE=adverse event; DB=double-blind; SAE=serious adverse event; SB=single-blind.

B.2.6.8 Baseline characteristics and demographics

Demographic characteristics were overall balanced across treatment groups in the

Full analysis set of extension study 303, similar to the confirmatory studies of 301 or
302 (Table 31).

Table 31: Demographic characteristics of subjects enrolled in study 303 (97)

Variable Daridorexant 50 mg Placebo
Statistic N=137 N=128
Age at screening (years)

Mean (SD) 56.9 (13.6) 59.2 (12.6)
Median (Min, Max) 59 (22, 81) 61 (30, 85)
Sex [n(%)]

Male | 39 (28.5) | 36 (28.1)
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Variable Daridorexant 50 mg Placebo
Statistic N=137 N=128
Female 98 (71.5) 92 (71.9)
Race [n(%)]

Black or African American 15 (10.9) 8 (6.3)
American Indian or Alaska Native 1(0.7) 0
Native Hawaiian or other Pacific Islander 0 1(0.8)
Asian 0 2(1.6)
White 121 (88.3) 115 (89.8)
Other 0 2 (1.6)
Ethnicity [n(%)]

Hispanic or Latino 19 (13.9) 10 (7.8)
Not Hispanic or Latino 118 (86.1) 118 (92.2)

BMI (kg/m?) at screening

Mean (SD) 25.890 (4.238) ‘ 25.904 (4.039)
Region [n(%)]

us 36 (26.3) 46 (35.9)
Other (non-US) 101 (73.7) 82 (64.1)

*All demographic data reported in this table are from the respective confirmatory study 301
BMI=Body mass index; SD=standard deviation; US=United States.

Baseline values of efficacy variables were well balanced across treatment groups for

subjects who remained on the treatment during the extension study they were

assigned to in the confirmatory studies, using the confirmatory study baseline (97).

Table 32: Baseline sTST, sLSO, sWASO, IDSIQ total and domain scores (97)

Time point statistic Daridorexant 50 mg Placebo
N =137 N =128
sTST (min)
n 137 128
Mean (SD) 303.792 (65.084) 305.071 (56.506)

IDSIQ sleepiness domain score

n

137

128

Mean (SD)

22.374 (6.562)

21.792 (6.564)

IDSIQ total score

n 137 128
Mean (SD) 74.864 (23.519) 70.297 (22.125)
IDSIQ alert/cognition domain score

n 137 128
Mean (SD) 32.389 (9.999) 30.826 (9.138)
IDSIQ mood domain score

n 137 128
Mean (SD) 20.101 (8.014) 17.679 (8.005)
sLSO (min)

n |

137 |

128
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Time point statistic

Daridorexant 50 mg

Placebo

N =137 N =128
Mean (SD) 63.409 (40.300) 64.821 (39.952)
sWASO (min)
n 137 128
Mean (SD) 80.114 (57.327) 82.675 (52.388)

IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire; SD = standard deviation; sSLSO = subjective latency
to sleep onset; sTST = subjective total sleep time; sSWASO = subjective wake after sleep onset.

B.2.7 Study 303 — clinical effectiveness results

B.2.7.1 Exploratory efficacy endpoints

Since the primary aim of study 303 was to assess the long-term safety and tolerability
of daridorexant, all efficacy endpoints were exploratory. Subjects treated with
daridorexant 50 mg | NGB i» sTST compared to placebo at month 6

I but not at months 9
| and 12
N (Table 33) (97).

Table 33: Exploratory endpoints — sTST (min) (97)

Visit Difference to placebo

n LSM [95% CL] . .
Treatment group LSM [95% CL] P vzlitéz((it)wo
Change from baseline to Month 6
Daridorexant 50 mg I
(N = 137) 105 o
Placebo (N = 128) os | NG i i
Change from baseline to Month 9
Daridorexant 50 mg I
(N = 137) 97 I
Placebo (N = 128) so | NG i i
Change from baseline to Month 12
Daridorexant 50 mg I
(N = 137) 87 I
Placebo (N = 128) 70 | I 1 1

CL=confidence limit; LSM=least squares mean; sTST=subjective total sleep time.

Month 6 time point includes the duration of the confirmatory study and corresponds to Week 12 of the extension study, same for
Month 9 (Week 24) and Month 12 (Week 36).

Mixed effects model for Repeated Measures: Change from baseline in sTST = baseline sTST + stratified age group (< 65; >= 65
years) + treatment + visit + treatment * visit + baseline * visit.

n is the number of subjects with non-missing values.

Subjects in the daridorexant 50 mg group reported ||l from baseline in IDSIQ
sleepiness domain score compared to placebo at month 6, month 9 and month 12
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).9,9,9,0,:0.0.0.0.0.0.0.0.0.0.0.0.9.9.9.9.9.9.9.9.99999999999999999909000000000000000008 Likewise,

IDSIQ  total, alert/cognition domain and mood domain scores

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX N the daridorexant 50 mg group

compared to placebo at month 6, month 9 and month (Table 34) (97).

Table 34: Exploratory endpoints — IDSIQ sleepiness domain score, IDSIQ total
score, IDSIQ alert/cognition domain score, and IDSIQ mood domain score (97)

Difference to placebo
Visit . LSM [95% CL] p-value
LSM [95% CL] g
Treatment group (two-sided)
Between treatment analysis for change from baseline in IDSIQ Sleepiness domain score to Month
6, Month 9 and Month 12
Change from baseline to Month 6
Daridorexant 50 mg I | .
(N=137) -
Placebo (N = 128) H I | |
Change from baseline to Month 9
Daridorexant 50 mg I I .
(N=137) .
Placebo (N = 128) H | | |
Change from baseline to Month 12
Daridorexant 50 mg ! s
(N = 137) ]
Placebo (N = 128) H | I i i
Between treatment analysis for change from baseline in IDSIQ total score to Month 6, Month 9 and
Month 12
Change from baseline to Month 6
Daridorexant50 mg | Ml | gy | I W
(N=137)
Placebo (N = 128) H I | |
Change from baseline to Month 9
Daridorexant 50 mg | S  EE—
(N = 137) -
Placebo (N = 128) H | I 1 i
Change from baseline to Month 12
Daridorexant 50 mg L T ———
(N=137)
Placebo (N = 128) H I i i
Between treatment analysis for change from baseline in IDSIQ alert/cognition domain score to
Month 6, Month 9 and Month 12
Change from baseline to Month 6
Daridorexant50mg | Ml | pu | O
(N=137)
Placebo (N = 128) H I | |
Change from baseline to Month 9
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Difference to placebo
Visit
n LSM [95% CL -
[95% CLI LSM [95% CL] ale‘s‘fde .
Treatment group
Daridorexant 50 mg I |
s ] I
Placebo (N = 128) B | I I
Change from baseline to Month 12
Daridorexant 50 mg Ll —
(N = 137) -
Placebo (N = 128) H | . I I

Between treatment analysis for change from baseline in IDSIQ mood domain score to Month 6,
Month 9 and Month 12

Change from baseline to Month 6

Daridorexant 50 mg
(N =137)

Placebo (N = 128)

o
>
~
>
©

Change from baseline to M

Daridorexant 50 mg
(N=137)

Placebo (N = 128)

o
=)
—
>
-
N

Change from baseline to M

Daridorexant 50 mg .
(N =137)
Placebo (N = 128) .

Higher IDSIQ score represents greater burden of illness.

IDSIQ=Insomnia Daytime Symptoms and Impacts Questionnaire; LSM=least squares mean; SD=standard deviation.

Month 6 timepoint includes the duration of the confirmatory study and corresponds to Week 12 of the extension study, same for
Month 9 (Week 24) and Month 12 (Week 36).

Mixed effects model for Repeated Measures: Change from baseline in IDSIQ Sleepiness domain score, IDSIQ total score, IDSIQ
alert/cognition domain score, and IDSIQ mood domain score = baseline IDSIQ Sleepiness domain score, IDSIQ total score,
IDSIQ alert/cognition domain score, and IDSIQ mood domain score + stratified age group (< 65; >= 65 years) + treatment + visit
+ treatment * visit + baseline * visit.

Compared to placebo, xxxxxxxxxxxxx in daridorexant 50 mg for sLSO from

confirmatory study baseline was observed at month 6

. ot month 9
I ond  at  month 12
-

in sSWASO from confirmatory study baseline in the daridorexant 50 mg group

(97). Similarly, no reductions

compared to placebo were observed at month 6

| month 9
I ond month 12
I (Table 35).
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Table 35: Exploratory endpoints — sLSO (min) and sWASO (min) (97)

Difference to placebo

Visit
n LS Mean [95% CL] o p-value
LS Mean [95%CL] (two-sided)

Treatment group

Between treatment analysis for change from baseline in sLSO (min) to Month 6, Month 9 and
Month 12, Full analysis set

Change from baseline to Month 6

Daridorexant 50 mg
(N=137) o

Placebo (N = 128) [ |

Change from baseline to Month 9

(N = 137)

Daridorexant 50 mg .
||

Placebo (N = 128)

Change from baseline to Month 12

Daridorexant 50 mg .
(N=137)

Placebo (N = 128)

Between treatment analysis for change from baseline in sWASO (min) to Month 6, Month 9 and
Month 12, Full analysis set

Change from baseline to Month 6

Daridorexant 50 mg | | e | I
N ]
Placebo (N=128) | I | I I I
Change from baseline to Month 9

Daridorexant50mg | Il | oy | S | W
(N=137)

Placebo (N=128) | I | I I I
Change from baseline to Month 12

Daridorexant50mg | Ml | o | I

(N =137) I
Placebo (N=128) | I | I I I

LSM=Least squares mean; SD=standard deviation; sLSO=subjective latency to sleep onset; SWASO=subjective wake after
sleep onset.

Numerically, mean I1SI° scores || from I 2t confirmatory study
baseline to | G at week 27 GGG - - D -t
week 40 |IIGEGEGEGEGE o+ daridorexant 50 mg group compared to
placebo (97) (Table 36). Responder analysis revealed
I < oting a decrease in ISI© score of 26 points from
confirmatory study baseline in the daridorexant group compared to placebo across all

timepoints (Table 37).
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Table 36: Exploratory endpoint — ISI® score

Daridorexant 50 mg Placebo
Time point (N=137) (N =128)
SEUEE Baseline | Post-baseline | Change Baseline Pos't- Change

baseline

Baseline
n || ||
Mean (SD) I I
Week 14
n || || || | i ||
Mean (SD) B B B D S | e
Week 27
n H N N N H ||
Mean (SD) B B B D S e
Week 40
n | | | | | ||
Mean (SD) I | | I | I | D

ISI°=Insomnia severity index; SD=Standard Deviation.

Table 37: Exploratory endpoint — Subjects with 26 points decrease in total score
from baseline to week 14, week 27 and week 40

Daridorexant 50 mg Placebo
Time point N =137 N =128
n/ Nn (%) n/ Nn (%)
Week 14 I
Week 27 ] ]
Week 40 I I

Nn is the number of subjects with non-missing values at the given scheduled visit.

B.2.7.2 Subgroup analyses of exploratory efficacy endpoints

Subgroup analyses of sTST, sWASO, sLSO, IDSIQ domain and total scores were
performed to investigate the consistency of the treatment effect across the following

subgroups (97):
e Age at screening of confirmatory study: < 65, = 65 years and < 75, = 75 years.

Additionally, the following subgroup analyses were performed for sTST and IDSIQ

domain and total scores:
e Sex: Male, female.
e Region: US, other (non-US).

e BMI at screening of confirmatory study: < 30, = 30 kg/m?.
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e Race: White, Black or African American.

I ith the subgroup analysis performed in confirmatory study 301, there

were |GGG i rcatment effect across all subgroups as shown by
the NN  (Aopendix E). Overall, the
B it that of the overall population in extension study 303

(97).
B.2.8 Study 303 — adverse reactions

B.2.8.1 TEAEs
During the double-blind study period, 38.0% and 33.6% of subjects reported TEAEs

in the daridorexant 50 mg and placebo groups, respectively. Most of the events were
of mild or moderate intensity (97). Nasopharynagitis [8.0% (daridorexant 50 mqg); 4.7%
(placebo)] was the most commonly reported TEAE (Table 38). Additional TEAEs with
an incidence of = 2% in both daridorexant 50mg and placebo groups were accidental
overdose (2.9% vs 0%), somnolence (2.9% vs 0%), cough (2.2% 0%) and pneumonia
(2.2% vs 0%) (Table 38) (97).

TEAEs that occurred during the double-blind study period considered

I < re reported [

in the daridorexant 50 mg, and placebo groups, respectively (97). | Gz was the
B A considered related to  study  treatment  in

I, (07 ).

Table 38: TEAEs during the double-blind study period reported for 22% of
subjects in either treatment group’ (97)

Treatment-emergent adverse Daridore:(ant UL Pla_cebo
event N =137 N =128
n (%) n (%)
Subjects with at least one event** 52 (38.0) 43 (33.6)
Nasopharyngitis 11 (8.0) 6 (4.7)
Accidental overdose 4(2.9) 0
Somnolence 4 (2.9) 0
Fall 3(2.2) 2(1.6)
Headache 3(2.2) 2 (1.6)
Cough 3(2.2) 0
Pneumonia 3(2.2) 0

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 89 of 146



*Includes only those TEAEs occurring (i.e., that started or worsened) during the double-blind study period.

**Total number of subjects per treatment group with at least one event. Table is truncated to show only those AE PTs
reported for at least 2% in any treatment group.

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may
be counted in more than one row. Preferred terms are based on MedDRA version 22.1

AE = adverse event; PT=Preferred terms; TEAE = treatment-emergent adverse event.

B.2.8.2 Subgroup analyses of TEAEs

Subgroup analyses was performed to evaluate treatment safety across the following
demographic subgroups (97):

e Age: <65, 265 years and <75, 275 years

e Sex: Male, female

e BMI: <25, 25-30, > 30 kg/m?

e Race: White, Black or African American, Other

There
I,
the overall incidence of TEAEs by age, sex, BMI or race (Appendix F).

B.2.8.3 Treatment-emergent SAEs

The incidence of treatment-emergent SAEs was low (5.1% subjects in the

daridorexant 50 mg group vs 1.6% subjects in the placebo group) (Table 39) (97).

Table 39: Treatment-emergent SAEs reported at least once in either treatment
group (97)

Daridorexant 50 mg Placebo
Treatment-emergent SAE N =137 N =128
n (%) n (%)
Subjects with at least one event 7(5.1) 2(1.6)
Diverticulitis 1(0.7) 0
Confusional state 1(0.7) 0
Bone disorder 1(0.7) 0
Chronic lymphocytic leukaemia 1(0.7) 0
Influenza like illness 1(0.7) 0
Pneumonia 1(0.7) 0
Thyroiditis subacute 1(0.7) 0
Wrist fracture 1(0.7) 0
Depression 0 1(0.8)
Head injury 0 1(0.8)
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Daridorexant 50 mg Placebo

Treatment-emergent SAE N =137 N =128
n (%) n (%)

Subdural haematoma 0 1(0.8)
Suicidal ideation 0 1(0.8)

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may be counted
in more than one row. Preferred terms are based on MedDRA version 22.1

Includes all AEs in the double-blind study period and up to 30 days after double-blind study treatment end date.

AE=Adverse event; SAE=Serious adverse event.

AEs leading to premature discontinuation of double-blind study treatment

AEs leading to premature study treatment discontinuation were reported for

I i thc daridorexant 50 mg and placebo groups,

respectively (97).

B.2.8.4 AESIs
Incidence of treatment-emergent AESIs |l with AESIs reported for

. Al AESIs  were
I (o siudy treatment by the ISB (Table 40) (97).

1. A 1 - onging to the category
I ccied to complex  sleep  behaviour
]
I

2. A I belonging to the
|
I

There were ] to the category
I, (7).
Table 40: Treatment-emergent AESIs after ISB adjudication (97)
Daridorexant 50 mg Placebo
Adverse event of special interest N =137 N =128

n (% ni%i

Subjects with at least one event

Narcolepsy-like symptoms related to
complex sleep behaviour including
hallucinations/sleep paralysis

I
Abnormal dreams -
I

Suicide/self-injury

I
I
L
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Suicidal ideation | ]

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may
be counted in more than one row.

Includes all AEs in the double-blind study period and up to 30 days after double-blind study treatment end date.
AE=Adverse event; AESI = adverse event of special interest; ISB = Independent Safety Board.

B.2.8.5 Other safety assessments

Withdrawal symptoms

Overall, the analysis of BWSQ total score, AEs, and ECG findings during the placebo
run-out period showed | /ithdrawal-related symptoms upon
discontinuation of daridorexant. No statistical comparisons were performed for all

safety assessments (97).

Mean BWSQ scores were ||l between the daridorexant and placebo groups.

I o the last assessment (on double-blind treatment) to
placebo run-out period
. |
B \ -s observed (Table 41). GGGz H2c - T -
the end of the placebo run-out period. The [ GGG it -t
I scored as e on the BWSQ
I Guring the last assessment of double-blind
treatment (| ). ond almost
e at the end of placebo run-out period

I (97 ).

Table 41: Observed value and change in BWSQ total score from last available
assessment of double-blind study treatment to end of placebo run-out (97)

Time point Daridorexant 50 mg Placebo
Statistic N =93 N=78

Last assessment on double-blind treatment value

n || |

Mean (SD) BB
End of run-out period

n || |

Mean (SD) I B
Change from last value on double-blind treatment

n || |

Mean (SD) I | N

BWSQ=Benzodiazepine Withdrawal Symptom Questionnaire; SD=standard deviation.
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AEs during the placebo run-out period were reported || EGczczGEGEGEGEGEGE
in the daridorexant 50 mg and placebo groups, respectively. The most commonly
reported TEAEs were ]
| were reported in
I (7-bie 42) (97).

Table 42: AEs during placebo run-out reported in 21 subject in either treatment
group (97)

Daridorexant 50 mg Placebo
Preferred term N =93 N=78
n (%) n (%)

Subijects with at least one event

Nasopharyngitis

Concussion

Cystitis
Fall
Nausea

Cough

Diarrhoea

Hyperbilirubinemia

Migraine

L

-~}

Sciatica

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects may be counted
in more than one row.

Adverse events which occur on or after the run-out period start until the run-out period end are displayed; Run-out period start
is defined as one day after run-out single-blind placebo treatment start date (if the treatment is taken before midnight) or the
day of run-out single-blind placebo treatment start date (if the treatment is taken after midnight); Run-out period end is the latter
of seven days after the start of run-out period or the Visit 6 date.

Incidence of marked ECG abnormalities during the placebo run-out period were
e in both treatment groups

(I ) (Table 43) (97).

Table 43: Marked ECG abnormalities during treatment withdrawal (97)
Daridorexant 50 mg Placebo
N =93 N=78
n/Nn (%) N/ Nn (%)

ECG parameter

Statistic

ECG Mean Heart Rate (beats/min)
<50

> 10 and < 20 decrease from baseline
> 20 decrease from baseline

PR Interval, Single Beat (msec)
>200

QRS Duration, Single Beat (msec)

-

I
I
I
BB
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ECG parameter Daridona:a;; 50 mg P'!la:e7bso
Skl n / Nn (%) N / Nn (%)

>110 I | E
QTcB Interval, Single Beat (msec)

>450 and < 480 I ||
> 30 and < 60 increase from baseline ti
QTcF Interval, Single Beat (msec)

>450 and < 480 || - T |
> 30 and < 60 increase from baseline ti

ECG=electrocardiogram; HR=heart rate; QTcB=QT interval corrected with Bazett’s formula; QTcF=QT interval corrected with
Fridericia’s formula.

Nn is the number of subjects at risk: those having at least one post-baseline value per ECG parameter for criterion based on
post-baseline values only, or those having a baseline value and at least one post-baseline value per ECG parameter for
criterion based on change from baseline.

Drug abuse potential

AEs related to drug abuse, dependence and withdrawal were also studied in subjects
of study 303. TEAEs suggestive of drug abuse potential were reported for
B i~ 50 Mg group and | i the placebo group.
Intentional overdose was reported by ||} ]l in the daridorexant 50 mg group.
Accidental overdose was reported for ||l in the daridorexant 50 mg group,

and I the placebo group. In addition, | N of accidental overdose
were I (Appendix F) (97).

Sheehan disability scale®

Overall, the SDS® scores showed | o

any of the assessed sub-scores related to daridorexant 50 mg and || GG
across both  treatment groups (97). In both treatment groups,

R o, baseline to week 14
. week 27
| week 40
I -nd placebo run-out
period [N (Table 44)

(97).
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Table 44: Sheehan Disability Scale® — Observed value and change from
baseline in total score at week 14, week 27, week 40 and placebo run-out (97)

Daridorexant 50 mg Placebo
Time point (N =137) (N = 128)
DRI Baseline HeE Change Baseline Heis Change

baseline baseline
Baseline
n || |

Mean (SD) | EEEEEEE I
Week 14
n | H | | H H
Mean(sD) |HIIIH N BN BN N e
Week 27
n H N H H N N
Mean(sD) | N BN BN BN e
Week 40
n H N H H H N
Mean(sD) I NN B BN BN | e
Run-out
n || || || || || ||
Mean(sD) | N B BN B e

SD=Standard Deviation.

The number of days lost in the week prior to assessment [ JJll daridorexant 50
mg over placebo across all timepoints (week 14, week 27, week 40 and placebo run-
out) (97). The | GGG i o) ost was observed at week
14 and week 40
T
B ©7). The I o' the number of unproductive days, with the
I (coorted at week 40 [N

(Table 45 and Table 46) (97).

Table 45: Sheehan Disability Scale® — Observed value and change from baseline
in number of days lost at week 14, week 27, week 40 and placebo run-out (97)

Daridorexant 50 mg Placebo
Time point (N=137) (N = 128)
Statistic Baseline s Change Baseline o Change
baseline baseline
Baseline
n || ||
Mean (sD) | I N
Week 14
n || || | N N ||
Man(sD) | HEE B B BN e
Week 27
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Daridorexant 50 mg Placebo
Time point (N=137) (N =128)
SR Baseline ot Change Baseline ot Change
baseline baseline
n i || || i i ||
Man(sD) | HEE B B BN e
Week 40
n N i | N N i
Mean(sD) |  HEE B B BN e
Run-out
n i || || i i ||
Man(sD) | HEE B B BN e

SD=Standard Deviation.

Table 46: Sheehan Disability Scale® — Observed value and change from baseline
in number of unproductive days at week 14, week 27, week 40 and placebo run-

out (97)
Daridorexant 50 mg Placebo
Time point (N =137) (N = 128)
SEIETD Baseline ey Change Baseline e Change
baseline baseline
Baseline
n [ |
Mean (sD) | R
Week 14
n [ ] [ ] ||
Mean(sD) | N N I
Week 27
n || || ||
Mean(sD) | N N I
Week 40
n [ ] [ ] ||
Mean (sD) | NN | NN _______
Run-out
n || || ||
Mean(sD) | I TN I

SD=Standard Deviation.

Additional safety assessments of vital signs (mean of the 2 PSG nights in systolic and
diastolic BP and pulse rate), change in body weight, marked laboratory abnormalities,
occurrence of suicidal ideation and/or behaviour, next-day residual effects, and

rebound insomnia are reported in Appendix F.
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B.2.9 Additional analysis of ISI®

B.2.9.1 Seemingly unrelated regression of ISI® scores in study 301

Additional analysis of the ISI® scores in studies 301 and 303 was performed to
generate the parameters required for the cost-effectiveness model in B.3.2 Economic
analysis. The analysis of ISI® scores in confirmatory study 301 used the seemingly
unrelated regression procedure to model the relationship between ISI® scores at
month 1 and month 3. Seemingly unrelated regression was used instead of linear
mixed-effects model for two reasons. First, it preserves the distinction between the two
time points (i.e., month 1 and month 3) ensuring that the regression results exactly
predict the observed data points, whereas a linear mixed-effects model would average
the treatment effect over the two time points. Second, although seemingly unrelated,
the correlation structure between the regressions for each time point is captured and
a joint covariance matrix provided for all coefficients which provides the necessary

information for the PSA described in B.3 Cost effectiveness.

A total of 557 subjects (out of 620 in the full analysis set) with complete ISI® scores at
baseline, month 1 and month 3 were included. Table 47 summarizes the demographic
characteristics of subjects included in the analysis. Despite the missing information

the characteristics remain similar to the full analysis set (Table 11).

Table 47: Demographic characteristics of subjects in study 301 included in the
additional analysis of ISI® scores

Variable Daridorexant 50 mg Placebo
Statistic N =279 N = 278
Age at screening (years)

Mean (SD) 56 (15) 56 (15)
Sex [n(%)]

Male 99 (35%) 89 (32%)

Female 180 (65%) 189 (68%)
Race [n(%)]

Black or African American 23 (8%) 24 (9%)

Asian 3 (1%) 1 (0%)

White 251 (90%) 251 (90%)

Other 2 (1%) 2 (1%)
Body mass Index (kg/m?) at Screening

Mean (SD) 26 (4.3) 26 (4.1)
Region [n(%)]

us 85 (30%) 96 (35%)

Other (non-US) 194 (70%) 182 (65%)

BMI=Body mass index; SD=standard deviation; US=United States
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Table 48 shows the results of the seemingly unrelated regression with ISI® total score
as dependent variable and treatment as explanatory variable. After adjusting for
baseline ISI® scores, daridorexant 50 mg significantly improved (reduced) ISI® scores
compared to placebo at month 1 (-1.70 [95% confidence interval -2.51 to -0.88],
p<0.0001) and month 3 (-1.98 [-2.94 to -1.02], p<0.0001).

Table 48: Seemingly unrelated regression of ISI® scores at month 1 and month
3, adjusting for baseline ISI® score

© ; ) i
Variable ISI® score rglatlve to 95 A_confldence p-value
baseline interval

Month 1

Darldorexapt 50 mg -1.70 -2.51 to -0.88 <0.0001
(Reference: placebo)

Month 3

Dandorexapt 50mg -1.98 -2.94 to -1.02 <0.0001
(Reference: placebo)

ISI®=Insomnia severity index.

Interaction effect between severity of insomnia disorder and treatment on ISI® scores
was assessed using the same seemingly unrelated regression model. The results in
Table 49 show that while the main effect indicator for the severe subgroup was
statistically significant at month 1 (B=2.01 [0.38 to 3.64], p=0.015) and month 3
(B=2.28 [0.35 to 4.21], p=0.021), the severe subgroup indicator by treatment
interaction term was not significant at both timepoints (B=0.19 [-1.59 to 1.97], p=0.834
[month 1]; B=-1.44 [-3.55 to 0.67], p=0.18 [month 3]).

Table 49: Seemingly unrelated regression of ISI® scores at month 1 and month
3, stratified by severity of insomnia disorder and adjusting for baseline ISI®
score

P -
Variable Coefficient 2B i::‘?enrf\:g:ence p-value
Month 1

Daridorexant 50 mg 172 -2.68 10 -0.77 <0.0001
(Reference: placebo)

Severe mscl)mnla disorder 201 0.38 to 3.64 0015
(Reference: non-severe)

Daridorexant 50 mg 0.19 -1.59 0 1.97 0.834
severe insomnia disorder

Month 3

Daridorexant 50 mg 154 26810 0.41 0.008
(Reference: placebo) ' ' ' '
Severe msgmma disorder 298 0.45 to 4.21 0.021
(Reference: non-severe)
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95% confidence

Variable Coefficient . p-value
interval

Daridorexant 50 mg -1.44 -3.55 t0 0.67 0.180

severe insomnia disorder

ISI®=Insomnia severity index.

B.2.9.2 Attrition in study 303 was associated with smaller change in ISI® scores

from baseline

Extension study 303 showed that after the washout period from confirmatory study
301, I1SI® scores returned to baseline and that treatment effect was restored upon re-

initiation of treatment (Table 36).

The ISI® scores of subjects in the daridorexant 50 mg and placebo groups in

confirmatory study 301 and extension study 303 were categorized into two cohorts:

e Subjects who completed the full 12 months of treatment transiting from

confirmatory study 301 into extension study 303, and
e Subjects who dropped out of extension study 303 before the week 40 visit.

Figure 13 illustrates the change in ISI® scores from baseline to the end of extension
study 303. In both treatment groups, subjects who dropped out of extension study 303
before the week 40 visit had smaller changes in I1SI® scores compared to those who
completed the study. Visual inspection of the week 28, week 39 and week 52 change
scores of subjects who completed the study showed a plateau after week 28.
Therefore, the increasing improvement in 1SI® scores over time observed in extension
study 303 (Table 36) could be attributed to selective attrition.
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Figure 13: Change in ISI® scores from baseline to the end of extension study
303, (A) all subjects included and (B) stratified by study completion status

A =0=D50mg - 301 PLA-301 =@=D50mg-303 PLA- 303

0 L

|
sy

ISI change from baseline

-8
-10 ¢
-12
0 4 8 12 16 20 24 28 32 36 40 a4 43 52
Week
R --®--D50mg<12 -PlA<12 —@—D50mg-12 - PLA-12

0 4 8 12 16 20 24 28 32 36 40 44 48 52
0.0

454
o

-
o

6o
o

-10.0 ®

ISI change from baseline
&

-12.0
Week

D50mg=daridorexant 50mg, PLA=placebo, D50mg<12=on daridorexant for less than 12 months; D50mg-12=on daridorexant for
12 months; PLA<12=on placebo for less than 12 months; PLA-12=0n placebo for 12 months; ISI®=Insomnia severity index.
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B.2.10 Quality assessment of the relevant clinical effectiveness

evidence

A summary of the quality assessment for studies 301 and 303 is shown in Table 50.

Table 50: Quality assessment of studies 301 and 303

Quality assessment criteria SradeliiGshipihotelear NS
Study 301 Study 303
Was randomisation carried out appropriately? Yes NA
Was the concealment of treatment allocation adequate? Yes Yes
Were the groups similar at the outset of the study in
) Yes Yes

terms of prognostic factors?
Were the care providers, participants, and outcome v

: : es Yes
assessors blind to the treatment allocation?
Were there any unexpected imbalances in dropouts
between groups? If so, were they explained or adjusted No No
for?
Is there any evidence to suggest that the authors No No
measured more outcomes than they reported?
Did the analysis include an intention-to-treat analysis? If
so, was this appropriate and were appropriate methods Yes Yes
used to account for missing data?

NA=Not applicable.

B.2.11 Meta-analysis

No meta-analysis was undertaken as the 50 mg dose of daridorexant was investigated
only in one study (study 301), for which a safety extension study (study 303) was also

conducted.

B.2.12 Indirect and mixed treatment comparisons

Not applicable.

B.2.13 Ongoing studies

No ongoing studies.

B.2.14 Innovation

The burden of insomnia disorder is severe, affecting 7.3% of the adult population in
England (47). Patients suffering from insomnia disorder experience significant daytime
functioning impairment, which negatively impacts physical and mental health,
cognitive ability, mood, relationships, QoL and work productivity. The current first-line
treatment, CBTi is refused by, or inaccessible to, up to ] of patients. Among those
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who do receive CBTi, |l fail to achieve the desired results (1). Current
pharmacotherapies are recommended only for short-term use (i.e., <4 weeks, or <13
weeks for melatonin) due to safety concerns and risk of tolerance or dependence.
Considering the pervasive nature of insomnia disorder, it often requires longer-term
treatments. Therefore, most primary care clinicians prescribe the current
pharmacotherapies for longer than their recommended duration due to the lack of
alternatives (76, 77).

Daridorexant will be the first DORA to be approved for treatment of insomnia disorder
in the European countries. This is an important advancement in the treatment
armamentarium of insomnia disorder, in decades. As elaborated in B.2 Clinical
effectiveness, results of the phase lll trials of daridorexant demonstrated improved
night-time and daytime symptoms of insomnia disorder in both adults and the elderly

compared to placebo:

e Daridorexant significantly improves objective sleep onset (LPS), sleep

maintenance (WASO) and self-reported sleep quantity (sTST).

e Daridorexant improves daytime functioning, as assessed by the patient-reported
IDSIQ scores, including total score, sleepiness domain score, mood domain score
and alert/cognition domain score. The improved daytime functioning was also seen

in work and activity productivity based on Sheehan Disability Score.

e Daridorexant is well tolerated and exhibits an excellent safety profile with no next

morning residual effects or withdrawal symptoms upon discontinuation.

e The effects of daridorexant on night-time symptoms and daytime functioning are
sustained for up to one year and the safety profile maintained during long-term

treatment.

Having daridorexant recommended for use by NICE in primary care has several

benefits:

e Access to an efficacious, and safe treatment alternative for patients with insomnia
disorder, addressing the different facets of the condition in a sustainable manner,

including night-time and daytime symptoms with limited adverse events, no
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rebound, no withdrawal symptoms upon discontinuation, no tachyphylaxis, and
most importantly, no next morning sleepiness. Treatment with daridorexant, which
can be prescribed long-term is expected to improve patients’ QoL and potentially

improve work productivity.

e Minimizes use of inappropriate current pharmacotherapies beyond their
recommended duration and reduces off-label use of pharmacotherapies (e.g.,

sedating anti-depressants).

e A safer alternative for elderly patients with comorbidities or adults receiving

treatments that make them unsuitable for existing pharmacotherapies.

B.2.15 Interpretation of clinical effectiveness and safety evidence

The results from phase Il confirmatory study 301 and extension study 303
demonstrated that treatment with daridorexant 50 mg once daily in patients with
insomnia disorder was superior to placebo for the primary endpoints of objective sleep
induction (LPS) and maintenance (WASO). Its superiority over placebo was also
demonstrated for key secondary subjective endpoints of patient reported sleep
quantity (sTST) and daytime functioning (IDSIQ scores) (96). The benefits of
daridorexant on patient-reported sleep quantity and daytime functioning were
sustained for up to a year, as shown by the improved sTST and IDSIQ sleepiness

domain score at month 6, month 9 and month 12 (96).

Treatment with daridorexant 50 mg once daily led to a clinically and statistically
significant reduction in WASO by 22.8 minutes and LPS by 11.4 minutes at month 1
compared with placebo. The results met the pre-specified effect size of 0.37, which is
comparable with those of other pharmacotherapies for insomnia disorder (101). The
reductions were consistent throughout the confirmatory study 301, with daridorexant
50 mg significantly reducing WASO by 18.3 minutes and LPS by 11.7 minutes at
month 3 compared with placebo. The treatment effect with daridorexant became
apparent shortly after randomisation and was maintained throughout the trial (96). The
results were consistent across the pre-defined subgroups stratified by age, gender and
geographical region as indicated by the overlapping confidence intervals of the primary

and key secondary efficacy endpoints (Figure 13).
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Consistent with improvements in objective sleep onset and maintenance, treatment
with daridorexant 50 mg once daily demonstrated statistically significant
improvements in patient-reported sTST and IDSIQ sleepiness domain score. Self-
reported TST improved by 22.1 minutes and 19.8 minutes at month 1 and month 3,
respectively compared with placebo (96). Similarly, IDSIQ sleepiness domain score
reduced by 1.75 and 1.90 points at month 1 and month 3, respectively compared with
placebo. Overall, confirmatory study 301 demonstrated statistically significant
improvements in objective and subjective sleep measures among patients treated with

daridorexant 50 mg once daily compared to those treated with placebo (96).

The results of extension study 303 showed that the effects of daridorexant on patient-
reported sleep quantity and quality were || ] ]l for up to a year on treatment (97).
Compared with placebo, daridorexant 50 mg once daily led to || Bl in sTST of
I -t onth 6, but [N o I
at month 9 and month 12, respectively (97). IDSIQ sleepiness domain scores ||z

across all timepoints among patients treated with daridorexant compared to those

treated with placebo (97).

A major challenge in patients with insomnia disorder is to reverse impaired daytime
functioning (102). As discussed in B.1.3.3 Humanistic burden, most of the existing
pharmacotherapies can further deteriorate daytime functioning. Subjects in the
daridorexant 50 mg group reported improvements in all aspects of daytime functioning
compared to placebo in [} confirmatory study 301 | NEGENGGKGEEEEEEE -
assessed by IDSIQ total score, mood domain score, alert/cognition domain score, and
sleepiness domain score (96). In addition, responder analysis of the IDSIQ sleepiness
domain score in confirmatory study 301 showed a higher proportion of subjects
achieving a 4-point reduction (clinical change threshold) in the daridorexant 50 mg
group than in the placebo group (35). The ability to reverse impaired daytime
functioning demonstrated by daridorexant addresses an important gap in the current

insomnia disorder treatment landscape.

Analysis of 1S1° scores in studies 301 |l provided additional evidence to support
the superiority of daridorexant over placebo on the primary and key secondary efficacy
endpoints. The ISI® scores of subjects treated with daridorexant 50 mg reduced

significantly from baseline by 1.7 and 2.0 at month 1 and month 3, respectively

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 104 of 146



compared to subjects treated with placebo. The benefits were consistent across
insomnia severity subgroups as indicated by the non-significant interaction between

treatment and severity (97, 99).

Placebo effects in insomnia clinical trials are commonly observed, and studies have
shown that such effects appear to be robust and durable in longer-term trials (103-

106). This was observed in studies 301 and 303, where subjects in the placebo group

experienced | GGG i S/© scores from baseline. Of note,
the [ G :itcr 12 weeks of placebo treatment when

accounting for selective attrition (Figure 13), indicating | NGcININING <fcct
over time. The | 25 demonstrated in a meta-analysis of 27 placebo-

controlled insomnia RCTs, where ||l of placebo effects was achieved after
9 to 12 weeks of treatment (107). This was reflected in the modelling of ISI® scores in

the base case cost-effectiveness model presented in B.3 Cost .

In terms of safety, daridorexant was well tolerated in both adult and elderly patients.
In confirmatory study 301, the incidence of somnolence was low among subjects in
the daridorexant 50 mg group and was even numerically lower than that in the placebo
group (Table 18), likely attributed to better sleep at night (99). Nausea, headaches,
mild dizziness, and fatigue were slightly more frequent in the daridorexant group than
placebo group, whereas the incidence of falls was slightly lower in the daridorexant
group than placebo group (Table 18) (99). These findings were consistent with those
of extension study 303 (Table 38). In both studies, daridorexant demonstrated no next-
morning residual effects, no evidence of abuse potential, and no signs of rebound

insomnia or withdrawal symptoms upon treatment discontinuation (97).

The benefits of daridorexant have been demonstrated in both adults and elderly and
across a range of insomnia severity. In conclusion, the evidence submitted in the
current company submission demonstrated that daridorexant is associated with
clinically meaningful improvements in objective sleep onset and maintenance, and
subjective sleep quantity and quality as well as daytime functioning. Daridorexant is
the first DORA in the European countries demonstrating safety and efficacy for up to
one year, with no next-morning residual effects and no risk of rebound insomnia or

withdrawal symptoms upon treatment discontinuation. Thus, its recommendation for
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the treatment of insomnia disorder in primary care will improve outcomes, increase

work productivity, and benefit the patient population treated by the NHS.
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

A SLR was conducted to identify existing economic evaluations for the treatment of
insomnia disorder. Full details of the process and methods used are described in

Appendix G.

In summary, while the SLR identified studies of other technologies, they were deemed
as not suitable comparators to daridorexant. In addition, no studies relevant to

daridorexant were identified and therefore no quality assessment was conducted.

B.3.2 Economic analysis

Due to the lack of previously published economic evidence for daridorexant, a de novo
economic model is included in the submission. The following cost-effectiveness
analysis demonstrates the incremental cost effectiveness ratio (ICER) of daridorexant

in comparison to no treatment for patients with insomnia disorder.

B.3.2.1 Model structure

The model structure is illustrated as pathways in Figure 14 showing that clinical trial
evidence is available for direct estimation of the treatment effect on ISI®, on side
effects and on productivity losses (through the SDS®). HCRU, EQ-5D and WPAI
impacts are captured indirectly through mapping from ISI® using an external data

source.

Treatment has a direct cost of ] per day. The effectiveness of treatment is
captured by its impact on the ISI®, a PRO that was included in both study 301 and 303
(97, 99). The SDS® was also directly measured in the clinical trial programme but is

shown as a dotted line in Figure 14 as its inclusion is a non-reference case analysis.

As EQ-5D was not included in the clinical study, a second data source, the Cerner
Enviza NHWS was utilized (B.1.3.2 Epidemiology). The NHWS included subijects that
reported insomnia symptoms and who then completed the ISI® alongside EQ-5D.
Since the same survey also included questions on direct health care resource use (GP
visits, emergency room attendances and inpatient admissions), as well as the WPAI,

it was possible to use the same data source to also look at potential cost-savings (both
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direct health service costs and indirect productivity losses) associated with reducing
insomnia severity. The pathway from ISI® to productivity to cost-effectiveness is shown
as a line in Figure 14, as productivity losses are excluded from NICE’s reference case

of methods and are only included as a scenario analysis.

Shown in gold in Figure 14 is the potential SAE pathway. However, the label only
identified headache and somnolence as potential side-effects of treatment and noted
that these were not statistically significantly more frequent than placebo based on the
registration trials (Table 18 and Table 38). Therefore, SAE was not included in the

model.

In line with NICE guidance and following discussions with NICE as part of the decision
problem meeting, the timeframe of the model is limited to a short-term time horizon in

the base case.
We consider a short-term time horizon to be appropriate for several reasons:

e No mortality effects for insomnia treatment are assumed. Therefore, the only
impact is on HRQoL (as measured by the EQ-5D).

e Daridorexant has quick onset and a short half-life. Therefore, the treatment benefit
occurs when taking the drug and that treatment effect stops when treatment stops,

as demonstrated by the placebo run-out phase in-between study 301 and 303.

e The label for daridorexant suggests that all patients initiating the drug should

undergo clinical review at three months.

As the Idorsia clinical trial programme was based on a 12-week confirmatory trial (301)
and a 40-week extension study (303), we chose a 12-month time horizon for the model
(97, 99). It should be noted, however, that this timescale is for convenience; the model
could be presented for as short as a single day, since the assumption is that the benefit
is obtained when treatment is taken and lost once treatment stops. Based on extension
study 303, we assume that there will be

I 2mong patients who received less

treatment benefit as measured by ISI® (97). The assumption is that beyond three
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months, no further increase in I1SI® occurs for the individual patient, but that drop out

occurs among those with less treatment benefit (B.2.9 Additional analysis of ISI®).

Nevertheless, and as pointed out by NICE during the decision problem meeting on
23 April 2022, better sleep could have long term benefits on overall mortality through
reduction of road traffic accidents, reduced cardiovascular stress, and reduction in falls
(12). There is some epidemiological evidence for such long-term effects and therefore,
as a scenario analysis (B.3.11.3 Scenario analysis), we look at the potential long-term

cost-effectiveness of daridorexant when such long-term impacts are factored in.

Figure 14: Pathway from treatment to value via ISI®, EQ-5D and cost

Tx Cost
Tx ISI EQSD Cost/QALY
HCRU

Productivity

Side Effects EQS5D

HCRU

Blue solid lines show main analysis (reference case). Gold solid lines show typical reference case pathway excluded from this
evaluation due to lack of any serious safety concerns apparent in the data. Blue dotted lines show two potential routes to
estimating productivity (non-reference case) either directly from the trial (SDS®) or mapped from ISI® (NHWS).

Tx=treatment; ISI=Insomnia Severity Index; HCRU=healthcare resource utilisation; QALY =quality-adjusted life year

As highlighted in B.1.3.5 Clinical care pathway, evidence for long-term treatment of
insomnia disorder is lacking and existing guidelines are directed towards short-term
treatment options. Similarly, previous evaluations by NICE, including TA77 and
MTG70, focused on technologies indicated for short-term management of insomnia
symptoms and not insomnia disorder (74, 108). They are therefore not comparable
with daridorexant’s intended population. Nevertheless, a comparison of the main
inputs of the economic models between the past evaluations and this submission are

summarised in Table 51.
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Table 51: Comparison of main inputs of economic model between previous
and current evaluations

Previous evaluations Current evaluation
Factor TA77 (108) MTG70 (74) Chosen values Justification
Time horizon Short-term Short-term 12 months As presented in
B.3.2.1 Model
structure
Treatment Not included Not included Not included Short-term model
waning effect? based on

observed data for
base case so
waning not
relevant. No
waning included in
lifetime model due
to lack of
evidence of
waning.

Source of Clinical trial Clinical trial Mapping of ISI® EQ-5D was not
utilities scores to EQ-5D collected in
daridorexant’s
clinical trial
programme

Source of Publicly available | Publicly available | Publicly available | Inline with NICE
costs information information information recommendations

ISI=Insomnia Severity Index

B.3.2.2 Intervention technology and comparators

The intervention technology, daridorexant, is a DORA that blocks the binding of
neuropeptides orexins, which is connected to sleep/ wake regulation. This model

considers patients utilizing a 50 mg dosage administered once per day.

Current treatment guidelines focus only on short-term treatment options, and none
include recommendations for long-term treatment of insomnia disorder (B.1.3.5
Clinical care pathway). The NICE CKS suggests non-pharmacological therapy (sleep
hygiene and face-to-face or digital CBTi) as first line treatment. For severe cases that
do not respond to non-pharmacological therapy, a short course of hypnotic drug
treatment is proposed, but only for one week. Melatonin can be used, but only for up
to 13 weeks and in adults aged =55 years. Daridorexant is the first insomnia treatment
with longer term data for the treatment of insomnia disorder. For this reason, the no
treatment comparator is appropriate (as per the final scope), and the placebo arm of
the trial serves as a proxy for no treatment based on the analysis of study 301. The
intention-to-treat treatment effect for daridorexant that is used in the model is adjusted

for the placebo comparison for the first 3 months.
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B.3.3 Clinical parameters and variables

B.3.3.1 ISI® as the key clinical parameter

The clinical outcome driving the model is the I1SI®, which was an exploratory endpoint
in the daridorexant phase Il clinical trials (97, 99). The ISI is described in detail in
B.1.3.1 Disease overview. Briefly, the ISI® assesses insomnia based on criteria from
the ICSD-3 and is currently one of the most used insomnia-specific PRO
questionnaires. It has already been translated into more than 50 languages and has
been validated as a treatment response metric for insomnia patients (37, 109, 110).
Continuous 1SI® scores were utilized in the modelled population to derive EQ-5D
scores that informed QALY calculations. Other clinical endpoints assessed in the trial
include WASO, LPS, sTST and IDSIQ scores; however, these outcomes were not
utilized in the model because there was no mechanism to link these outcomes to EQ-
5D.

B.3.3.2 Base case plus best/ worst case scenarios of ISI® trajectory

In Figure 15 below the modelled trajectory of ISI® is presented based on the analysis
of study 301 and 303. The analysis of study 301 was conducted using the seemingly
unrelated regression procedure as reported in B.2.9 Additional analysis of ISI®. The
use of seemingly unrelated regression allowed for the usual estimation of treatment
effect that adjusts for both baseline ISI® and placebo, while further allowing the
correlation between month 1 and month 3 observations to be captured for use in the
PSA. For extension study 303, the assumption was that the improvements in ISI® over
time were due not to an increasing effect of treatment, but to selective attrition (as
argued in B.2.9 Additional analysis of ISI® where the lower ISI® change from baseline
for patients dropping out of 303 was presented in Figure 13). We therefore modelled
treatment discontinuation based on the observed discontinuation rates in both studies
in the treatment group only. For the no treatment group, we modelled placebo
adjustment based on study 301 only, since study 303 again presented evidence of
selective attrition (see Figure 13), whereas in practice (and in our model), patients are
unable to dropout from ‘no treatment’. Our base case assumption was that after study
301, no treatment patients would continue at the same ISI® achieved by the end of
study 301 (plain line in Figure 15). Of course, in practice, patients without treatment

would not be expected to gain anything relative to their stable baseline I1SI®. Therefore,
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we model as a more optimistic scenario, that the full change from baseline score is
attributable to treatment. This is shown in Figure 15 as the upper dashed line for no
treatment ISI®. A more pessimistic scenario would be to continue to placebo adjust
into the period of study 303 and this is shown by the lower dotted line for no treatment
ISI. It is clear from Figure 15 that the chosen base case is toward the more pessimistic

and represents a conservative estimate of the true value of daridorexant.

Figure 15: Modelled trajectory of ISI® from phase Il study 301 and 303
extension study showing base case, optimistic and pessimistic scenarios
regarding placebo adjustment
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The discontinuation rates are [l in study 303 which is a || G

clinical practice than in study 301 (97, 99). Nevertheless, until daridorexant is
approved, it is not possible to observe real-world treatment discontinuation. As part of
the deterministic sensitivity analysis (DSA) we present a simultaneous low and high
value of the discontinuation rates shown in Figure 16 using the lower and upper

confidence limits.

When incorporating the impact of discontinuation into the cost-effectiveness analysis
using the following two assumptions that are conservative with respect to the

estimated cost-effectiveness of daridorexant.
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1. That discontinuation occurs at the midpoint of the periods such that the
estimated QALY for the period are based on the average of the EQ-5D at the

start and at the end of the period.

2. That cost of treatment is incurred for the full period assuming prescriptions are

filled at the start of the period before discontinuation occurs.

Figure 16: Rate of treatment discontinuation in study 301 (months 1 and 3) and
study 303 (months 6, 9 and 12)

B.3.4 Measurement and valuation of health effects

B.3.4.1 HRQoL data from clinical trials

Condition-specific HRQoL data were captured in both study 301 and 303 in the form
of the I1SI®(97, 99). The analysis of these data is described in B.2.9 Additional analysis
of 1SI®, and the model based on these data is outlined in B.3.3 Clinical parameters
and variables. Since no EQ-5D data were available in the clinical studies, a mapping
exercise was conducted based on the NHWS dataset where both the EQ-5D and the
ISI® instruments were collected for cohorts self-reporting insomnia. The NHWS

dataset is described in detail in B.1.3.2 Epidemiology.
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B.3.4.2 Mapping

Health-related quality-of-life studies

As discussed in B.1.3.3 Humanistic burden, the SLR did not identify HRQoL studies
relevant for the model presented in this submission. Therefore, a novel mapping
algorithm was used to derive EQ-5D utilities from ISI® scores reported in study 301

and 303 as described below.

A generalised linear model (GLM) was used to create the mapping function from the
cross-sectional NHWS survey (40). Since EQ-5D is bounded at 1 from above and has
a left skew distribution (see Figure 17), we employed a standard linear transformation
to the disutility (dU) scale with dU = 1 — U, where U is the observed EQ-5D utility, such

that disutility was bounded from below at zero and the distribution is right skewed.

The disutility then formed the explanatory variable in a GLM with a gamma distribution

family and log link function such that:

k
j=1
where the ﬁj’s represent coefficients j on k explanatory variables X; and where y is the

estimated coefficient on the observed ISI® score. Employing the simple linear

retransformation back to the utility scale yields the following mapped EQ-5D utility:

k
j=1
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Figure 17: Distribution of the EQ-5D tariff scores in the NHWS dataset
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EQ-5D=EuroQol-5D; NHWS=Cerner Enviza National Health and Wellness Survey

Adverse reactions

The inclusion of TEAEs was explored. However, as shown in B.2 Clinical effectiveness
(Table 18 and Table 38) we see little difference in AE rates between the daridorexant
50mg and placebo groups, indicating a favourable safety profile of daridorexant. The
AEs that were reported in 22% in either treatment groups included nasopharyngitis,
headache, fatigue, dizziness and nausea. Since these side effects were reported to
be mild, they are expected to have a negligible impact on HRQoL and patient costs

and were excluded from the model.

Health-related quality-of-life data used in the cost-effectiveness analysis

The fitted mapping function based on NHWS data, as described in B.3.4.1 HRQoL
data from clinical trials, generated a model as follows (40):

E[U] = 1 — exp{—1.849 + 0.047 - ISI}.

Applying this mapping equation to the observed ISI scores making up the profile
presented in Figure 15 yields the profile of HRQoL utility as shown in Figure 18,
including the optimistic and pessimistic scenarios for ISI discussed above.
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Figure 18: Health Related Quality of Life utility profile of EQ-5D mapped from

ISI®

1.0

© o© o©
B o)) [e5]

Health Related Quality of Life (QALY)
o
N

0.0

EQ-5D=EuroQol-5D

e

Placebo correction 301 only (Base case)

No placebo correction (optimistic)

Placebo correction 301 & 303 (pessimistic)

=@— Daridorexant 50mg

6

Months

Taking the predicted utility at the end of study 301 and at the end of 12 months (after

adjusting for selective dropout), the predicted EQ-5D utilities in the model and the

associate utility gains (incremental utility) are presented in Table 52.

Table 52: Utility values for ISI® score at different timepoints

State

Utility value:
mean (SE)

(95% Cl)

Justification

No Treatment*

0.698 (0.008)

(0.687-0.718)

Mapping from ISI® described

(ISI° = 13.9) above
Daridorexant* 0.725 (0.007) (0.712:0.737) Mapping from ISI® described
(ISI° = 11.9) above
Daridorexant** 0.746 (0.010) (0.722-0.760) Mapping from ISI® described
(ISI®=9.4) above

Incremental utility™

0.027 (0.0086)

(0.011-0.033)

Mapping from 1SI® described
above

Incremental utility™*

0.048 (0.010)

(0.020-0.056)

Mapping from ISI® described
above

*At the end of study 301

**For those remaining on treatment at the end of 12 months

ISI=Insomnia severity index
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B.3.5 Cost and healthcare resource use identification,

measurement, and valuation

B.3.5.1 Intervention and comparators’ costs and resource use

As per the NICE scope, the relevant treatment is the absence of pharmacotherapy.
Therefore, there are no treatment costs for the no treatment group. The daily cost of
daridorexant is anticipated to be [l per day, giving an annual cost of ||l as
shown in Table 53. In the cost-effectiveness model, we also included treatment
discontinuation using the assumptions identified above. Therefore, Table 53 also
includes the 12-month cost of daridorexant after accounting for treatment

discontinuation.

Table 53: Intervention and comparator costs

Drug Cost per day Annual cost
Daridorexant 50mg [ ] [
Daridorexant 50mg* NA -7
No Treatment £0 £0

*Discontinuation-adjusted 12-month cost
NA=not applicable

B.3.5.2 Health-state unit costs and resource use

The association between direct health care resource use and ISI® were calculated
from the NHWS using a GLM with a negative binomial distribution family and a log
link. Table 54 gives the unit costs for each category of resource use that were attached

to the predicted health care resource use of each type.

Table 54: Unit costs for health care resource use

Resource Unit Cost (2021) Source

General practitioner £39.23 PSSRU 2021 (111)
Emergency room £184.62 NHS England 2019/20 (112)
Inpatient £996.29 NHS England 2019/20 (112)

PSSRU=Personal Social Services Research Unit; NHS=National Health Service

In Figure 3 the predicted direct health care cost of each category of resource use is
shown as a stacked bar chart for each point of the ISI® scale, where the value shown

relates to the reduction from one-point higher on the ISI® scale. These are the values
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that are used in terms of cost-offsets in the model of the corresponding improvement

in ISI® associated with treatment.

B.3.5.3 Adverse reaction unit costs and resource use

As described above, the AEs reported in study 301 [l were mild not expected to
have significant impact on HRQoL and patient costs. This was reflected in the
regulatory label of daridorexant (3) and consequently no AEs were included in the

model.

B.3.5.4 Miscellaneous unit costs and resource use

Although not part of the reference case, productivity losses are an extremely important
part of the impact of insomnia disorder. As described in B.3.2 Economic analysis, the
model structure allows for two alternative ways of estimating productivity losses from
chronic insomnia disorder: 1) directly from the SDS® included in the clinical
programme, and 2) indirectly from the WPAI mapped to ISI in the NHWS dataset.

Each approach is described in detail below.

Directly estimated from the clinical trial programme (SDS®)

As described in B.1.3.1 Disease overview, the SDS® was collected on both study 301
and 303 (97, 99). To estimate productivity losses for absenteeism in the model, the
hourly median wage rate of £13.58 (113) was applied to the level of absenteeism
assuming 4.90 working days per week and 7.5 hours for each working day inflated to

the relevant time period (number of weeks) in the model.

The same method was applied to the whole time-equivalent (WTE) days lost to
presenteeism. The calculation of WTE was based on weighting the days where
patients reported they were underproductive (question 2 of the SDS®) by the level of
unproductiveness (Likert scale 1 of the SDS®) converted from a 10-point scale to a

percentage.

The results for the 12-month period of the model are presented in Table 55 and show
that over the first year of the model, for a patient remaining on treatment for the full

year, productivity savings amount to - more than the annual cost of treatment.

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 118 of 146



Table 55: Productivity losses estimated directly from Sheehan Disability
Scale® results in study 301 and 303

-
(©]
—
>
-

Baseline* | Month 1 Month 3 Month 6 Month 9 Month 12

Placebo

Absenteeism

Presenteeism

Total

Daridorexant

Absenteeism

Presenteeism

Total

Difference

Absenteeism

Presenteeism

Total

*Baseline is included and calculated for preceding month for comparison with month 1 but is not included in the
total column

Indirectly estimated by mapping WPAI to I1SI® in the NHWS

The NHWS dataset included administration of the WPAI. This afforded the opportunity
to examine the indirect effect of insomnia on work productivity. The percentage
absenteeism and presenteeism were estimated from the WPAI using the standard
algorithm. These then formed the explanatory variable in a log-link GLM with I1SI® as
an explanatory variable. Percentage absenteeism as a function of ISI® was then
costed utilising the median annual wage rate of £25971 (113). Percentage
presenteeism was applied as a weighting only to the percentage of time that subjects
were present at work (that is to the 1 — percentage absenteeism) and was also costed
using the median annual wage rate. Combining these two estimates together allowed
the total productivity losses associated with insomnia disorder to be estimated as a

function of I1SI® score as presented earlier in Figure 4.

Note that the negative presenteeism figures shown in Figure 4 arise due to the
relationship between absenteeism and presenteeism. At high values of I1SI®, the high
rates of absenteeism reduce presenteeism with corresponding increases in

presenteeism if ISI® score is reduced.

B.3.6 Severity

Not relevant to this submission.
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B.3.7 Uncertainty

Not relevant to this submission.

B.3.8 Managed access proposal

None at this time.

B.3.9 Summary of base-case analysis inputs and assumptions

B.3.9.1 Summary of base-case analysis inputs

All model parameters for the base case model are listed in Table 56. Additional

parameters to extend the model to a lifetime horizon are presented in B.3.11.3

Scenario analysis.

Table 56: Full list of parameters for the model with names, values, description
and the distribution used for the probabilistic analysis

Name Value Prob Dist Description

ISI® parameters at baseline

baselS| 19.21 normal Baseling ISI® score at model s.tart for whole
population (group 1 when applicable)

baselSI2 0.00 normal Baseline ISI® score at model start for group 2

(when applicable)

Parameters from seemingly unrelated regression

for 1ISI® at month 1

consM1 3.94 multinormal | Constant from SUREG analysis: month 1
baselSladjM1 063 multinormal Basellqg adjustment coefficient from SUREG
analysis: month 1
. Treatment effect of Daridorexant 50mg from
D50mgM1 -1.70 multinormal SUREG analysis: month 1
sgMEM1 0.00 multinormal mil:tr?f{ect for subgroup (when applicable):
sgTxintM1 0.00 multinormal Subgroup by treatment interaction (when

appropriate): month 1

Parameters from seemingly unrelated regression

for ISI® at end of follow up (month 3)

Constant from SUREG analysis: end of follow-

cons 3.77 multinormal up

baselSlad] 053 multinormal Basellr_wj adjustment coefficient from SUREG
analysis: end of follow-up

. Treatment effect of Daridorexant 50mg from

D50mg -1.98 multinormal | o ;pEG analysis: end of follow-up

SsgME 0.00 multinormal Main effect for subgroup (when applicable): end
of follow-up

sgTxint 0.00 multinormal Subgroqp b){ treatment interaction (when
appropriate): end of follow-up

1S1° parameters from 303

3031SI6m -0.60 normal 303 six-month change from end 301 for whole

population (treatment)
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Name Value Prob Dist Description

3031S19m 120 normal 303 nin_e-month change from end 301 for whole
population (treatment)

3031S112m 170 normal 303 twelve-mqnth change from end 301 for
whole population (treatment)

3031SI6mPLA 0.00 normal 303 S|x-.month change from end 301 for whole
population (placebo)

3031SI9mPLA 0.00 normal 303 nlng-month change from end 301 for whole
population (placebo)

3031S112mPLA 0.00 normal 303 twelve-mqnth change from end 301 for
whole population (placebo)

Drop out / persistence

dom1 0.04 beta Drop out from initiation to month 1

dom3 0.05 beta Drop out from month 1 to month 3

dom6 0.24 beta Drop out from month 3 to month 6

dom9 0.09 beta Drop out from month 6 to month 9

dom12 0.13 beta Drop out from month 9 to month 12

Utility mapping

consU -1.849 multinormal | Constant term for utility from NHWS

ISltotU 0.047 multinormal | Coefficient for utility from NHWS

Direct costs

TxC [ ] NA Daily cost of Daridorexant 50mg

. Constant term for general practitioner (GP) visit

consGP 1.88 multinormal from NHWS model (output 3)

ISItotGP 0.02 multinormal Coefficient for GP visit from NHWS model
(output 3)

) . Constant term for emergency room (ER) visit

consER 1.18 multinormal from NHWS model (output 3)

ISItotER 003 multinormal Coefficient for ER visit from NHWS model
(output 3)

conslIP 180 multinormal Constant term for inpatient (IP) visit from NHWS
model (output 3)

ISItotlP 0.02 multinormal g)oefﬁment for IP visit from NHWS model (output

ucGP £39.23 NA Cost of a GP visit (PSSRU)
Cost of an ER visit (National Cost Collection for

ucER £184.62 NA the NHS 2020)
Cost of an IP visit (National Cost Collection for

uclP £996.29 NA the NHS 2020)

annualWR £25.971 NA Annual wage rate (median) in the UK (ONS

Annual Survey of Hours and Earnings 2021)

ISI=Insomnia severity index; SUREG=seemingly unrelated regression; NHWS=Cerner Enviza National Health and Wellness
Survey; PSSRU=Personal Social Services Research Unit; NHS=National Health Service; UK=United Kingdom

B.3.9.2 Assumptions

e AE rates and costs are not included in the economic analysis as their impact on

the incremental outcomes between daridorexant and placebo are negligible.
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e The model time frame is 12 months. We expect this to capture applicable patient
outcomes as the link of treatment to long-term effects such as falls, and

cardiovascular mortality have not been proven.

e The cost of daridorexant is assumed to be - per day as per the manufacturer’s

recommendation.
e Assumed that there were no deaths in the 12-month model timeframe.
B.3.10 Base-case results

B.3.10.1 Base-case incremental cost-effectiveness analysis results

The base case results of the cost-effectiveness model are presented in

Table 57, which shows the estimated costs and QALYs under treatment and no

Technology Cost QALY
No Treatment £624 0.691
Daridorexant - 0.725
Increment [ 0.034
ICER ]
Increment* [ ] 0.024
ICER* I
NHB (20k)* I
NHB (30k)* I

treatment assuming 100% persistence. Also shown are the incremental results once
persistence is taken into account. Because the model is conservative and assumes
that when subjects stop treatment the full cost of prescribing treatment for the period
in question is applied, but full benefits are not accrued due to stopping treatment we
see that the persistence adjusted results lead to slightly higher ICERs. Since the 12-
month cost-effectiveness is between the thresholds of £20,000 per QALY and £30,000
per QALY, we see a negative net-health-benefit (NHB) at the lower threshold and a
positive NHB at the higher threshold.

Technology Cost QALY
No Treatment £624 0.691
Daridorexant e 0.725
Increment [ 0.034
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Technology Cost QALY
ICER ]
Increment* [ 0.024
ICER* I
NHB (20k)* I
NHB (30k)* I

Table 57: Base case cost-effectiveness results for the 12-month model

*Adjusted for persistence
**95% uncertainty intervals from the probabilistic analysis
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

Disaggregated results for the costing are provided in Appendix J. This includes event
rates for GP visits, emergency room (ER) attendances and inpatient (IP) stays. We
also show how the cost-effectiveness of daridorexant ‘evolves’ over the first 12-month
period reflecting the short-term time horizon of the presented model. The results
presented in

Table 57 represents an average for the first 12-months of the model. Due to the impact

Technology Cost QALY
No Treatment £624 0.691
Daridorexant - 0.725
Increment - 0.034
ICER ]
Increment* [ 0.024
ICER* I
NHB (20k)" I
NHB (30k)* I

of selective attrition in the model — for those subjects remaining on treatment at the
end of 12 months, their estimated cost-effectiveness is [l per QALY going into
subsequent years of the model — a considerable improvement compared to the base
case result of |l per QALY for the average over the first 12-months. Cost-
effectiveness of daridorexant beyond 12 months is detailed in Appendix J and further

developed in the lifetime scenario analysis in B.3.11.3 Scenario analysis.

Clinical outcomes for the model have already been presented in B.2 Clinical

effectiveness since no extrapolation was necessary.
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B.3.11 Exploring uncertainty

A genuine attempt has been made to include all uncertainties into the base case
model. Because the short-term model is informed by a robust clinical programme,
made up of the study 301 and 303, it has been possible to characterise much of the
uncertainty statistically through patient-level data analysis. The parameter values
reported in Table 56 have all been included in the PSA. Additional elements of

uncertainty, not captured statistically, include:
e The representativeness of the trial-based persistence rates to real-world practice

e The lack of direct measurement of EQ-5D in the clinical trial programme and the

reliance on a mapping algorithm to map ISI to EQ-5D

Uncertainty about real-world persistence with treatment can only be resolved once
treatment is recommended for use in the NHS. However, the evidence of a quick onset
of daridorexant effectiveness and of the corresponding loss of effectiveness once
treatment is discontinued mitigates the uncertainty in cost-effectiveness, since the

costs and benefits move together.

Despite the lack of direct measurement of EQ-5D in daridorexant’s clinical trial
programme, the use of the large scale, representative NHWS data has allowed a
robust mapping algorithm to be generated and uncertainty related to both statistical

estimation and representativeness of the sample has been incorporated.

B.3.11.1 Probabilistic sensitivity analysis

The summary information presented in Table 56 relating to the parameters included
in the probabilistic sensitivity analysis (PSA) is supplemented in Appendix N with full
details of the parameters of the statistical distributions for all the parameters included
in the PSA with the exception of the ISI® estimates. These were obtained from the
study 301 and 303, and are reported in B.2 Clinical effectiveness. For the seemingly
unrelated regressions, correlations between the regression coefficients are captured
using Cholesky decomposition of the associated covariance matrices. The overall
cost-effectiveness results for the base case analysis are presented on the cost-
effectiveness plane (Figure 19). Since the simulation results are all contained within

the northeast quadrant of the plane then it was possible to calculate 95% uncertainty

Daridorexant for treating insomnia disorder [ID3774]
© |dorsia Pharmaceuticals (2022). All rights reserved Page 124 of 146



intervals for cost-effectiveness and these uncertainty intervals are already included in

the base case cost-effectiveness results reported in

Table 57. Indeed, because the joint distribution is relatively normally distributed, the

Technology Cost QALY
No Treatment £624 0.691
Daridorexant e 0.725
Increment - 0.034
ICER ]
Increment* [ 0.024
ICER* I
NHB (20k)* I
NHB (30k)* I

mean cost-effectiveness across the probabilistic results at - is almost identical
to the deterministic result of |l The expected values across the simulated
results are presented in Table 58 and show that the results of the PSA correspond

closely with the deterministic results of

Table 57, indicating that the model is approximately linear. At a threshold value of

Technology Cost QALY
No Treatment £624 0.691
Daridorexant [ 0.725
Increment - 0.034
ICER ]
Increment* [ 0.024
ICER* ]
NHB (20k)* I
NHB (30k)* I

£20,000 per QALY the point estimate of the net health benefit (NHB) is |l and
the probability of being cost-effective is [J]. At a threshold value of £30,000 per QALY
the NHB point estimate is [l and the probability of being cost-effective rises to

Table 58: Base case probabilistic cost-effectiveness results for the 12-month
model

Technology Cost QALY
Increment* ] 0.024 (0.015 to 0.034)
ICER* ]

NHB (20k)* I

NHB (30k)* I
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*Adjusted for persistence
**95% uncertainty intervals from the probabilistic analysis
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio

Figure 19: Probabilistic results for the base case cost-effectiveness analysis
presented on the cost-effectiveness plane

QALY=quality-adjusted life year

B.3.11.2 Deterministic sensitivity analysis

In this analysis, we have placed a strong focus on the statistical results of study 301
and 303. For this reason, a traditional one-way DSA of each individual parameter listed
in Table 56 would not reveal very much as each ISI® parameter by itself contributes
only a small part to the overall uncertainty. For this reason, we choose to present an
atypical DSA that is in part based on the PSA. Where groups of parameters are
estimated from regression equations then we allow all parameters in that group to vary
while holding other parameters constant at their base case values. This allows us to
construct the usual tornado diagram to summarise the influence of these parameter
groups and this is presented in Figure 20 with the corresponding table showing the
values added to Appendix N. As expected, it is the observed ISI® values of both study
301 and 303 that are the most influential set of parameters. The mapping parameters

to EQ-5D are next most influential followed closed by the drop-out parameters.
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Figure 20: Tornado diagram showing the influence of each (group of)
parameter(s) on the incremental cost-effectiveness ratio of daridorexant

ISI=Insomnia severity index; IP=inpatient; GP=general practitioner; ER=emergency room; ICER=incremental cost-effectiveness
ratio

B.3.11.3 Scenario analysis

In Figure 21 the scenarios reported in this section are reported as a forest plot and

compared to the base case assumptions. PSA was undertaken for all scenarios.

Figure 21: Forest plot showing the Base Case results compared to other
scenarios and subgroups

NHWS=Cerner Enviza National Health and Wellness Survey; SDS=Sheehan Disability Scale; ICER=incremental cost-

effectiveness ratio
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A detailed description of each scenario follows below including the tables of results.

There are three important considerations for the scenario analyses.

1. The base case analysis is cautious and conservative. There were opportunities
to make assumptions that would improve the cost-effectiveness, but we have

preferred to take a more considered approach.

2. In particular, we have argued for a short-term model that focuses on the 12-
months of the daridorexant clinical trial programme where we have the best
information about its effectiveness. Taking a lifetime perspective that includes

possible long-term mortality benefits improves the cost-effectiveness.

3. Subgroup analysis by moderate versus severe insomnia at screening is not
statistically significant. Although there is a numerical advantage for the severe
group, the additional uncertainty means that it is impossible to reliably

distinguish the subgroups relative to the base case.

Best and worst-case scenario

As described in Figure 15 and Figure 18 above, alternative assumptions could have
been made concerning the ISI® trajectories for no treatment. In the worst case, or most
pessimistic scenario, full placebo adjustment from 301 through 303 would reduce the
overall ISI® benefit (and corresponding QALY benefit) at the end of 12 months.
However, in practice untreated patients would not receive the placebo effect observed
in clinical trials. The most favourable, or optimistic scenario, therefore, is to compare

daridorexant to a no treatment trajectory that continues at the original baseline.

The results for the worst-case are presented in Table 59 with the corresponding cost-
effectiveness plane presented in Figure 22. For the worst case there is a ||}
probability the intervention is cost-effective at the £20,000 threshold, rising to [l at
£30,000.

The best-case results are presented in Table 60 with the corresponding cost-

effectiveness plane presented in *Adjusted for persistence

QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit
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Figure 23. For the best case the probability of being cost-effective is 100% at either
threshold.

Table 59: Worst-case cost-effectiveness results for the 12-month model
(placebo adjust 303)

Technology Cost QALY
No Treatment £614 0.703
Daridorexant - 0.725
Increment - 0.022
ICER [ ]

Increment* [ ] 0.017
ICER* I
NHB (20k)" I
NHB (30k)* I

*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

Figure 22: Probabilistic results for the worst-case cost-effectiveness analysis
presented on the cost-effectiveness plane

QALY=quality-adjusted life year

Table 60: Best-case cost-effectiveness results for the 12-month model (no
placebo adjustment)

Technology Cost QALY
No Treatment £683 0.613
Daridorexant e 0.725
Increment [ ] 0.112
ICER e

Increment* - ‘ 0.082
ICER" I
NHB (20k)* I
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Technology Cost | QALY

NHB (30k)* ]

*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

Figure 23: Probabilistic results for the best-case cost-effectiveness analysis
presented on the Cost-effectiveness plane

QALY=quality-adjusted life year

Inclusion of indirect costs

Although not included in the reference case analysis, indirect costs are an important
consideration for insomnia treatment. The effects of insomnia can have severe
impacts on productivity level and daily functioning, quantified in this analysis as
absenteeism and presenteeism. As described in B.3.5.4 Miscellaneous unit costs and
, two ways of generating productivity gains from treatment are explored: directly using
SDS® data collected in study 301 and 303, and indirectly from the WPAI mapped to
ISI® in the NHWS.

Directly estimated from the clinical trial programme (SDS®)

Starting with the directly observed SDS® measure of productivity, the addition of the

productivity results from Table 55 to the base case cost-effectiveness results of

Technology Cost QALY
No Treatment £624 0.691
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Technology Cost QALY
Daridorexant - 0.725
Increment [ 0.034
ICER ]
Increment* [ 0.024
ICER* I
NHB (20k)* I
NHB (30k)* I

Table 57 results in the cost-effectiveness results presented in Table 61. The

associated probabilistic results are presented in QALY=quality-adjusted life year; ICER=incremental cost-
effectiveness ratio; NHB=net health benefit

Figure 24 on the cost-effectiveness plane and these simulation results are used to

calculate the confidence intervals in Table 63.

Table 61: Cost-effectiveness results for the 12-month model: including
productivity losses estimated directly from SDS©

Technology Cost QALY
No Treatment £2,071 0.691
Daridorexant e 0.725
Increment [ ] 0.034
ICER [

Increment* | ‘ 0.024
ICER* I
NHB (20k)* |

NHB (30k)* I

*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit
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Figure 24: Probabilistic results for the inclusion of directly observed SDS®

productivity losses in the cost-effectiveness analysis presented on the Cost-
effectiveness plane

QALY=quality-adjusted life year

The point estimate shows the treatment cost is almost entirely offset by the productivity
benefits with just a small positive increment remaining. In the probabilistic analysis of

QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

Figure 24, uncertainty is such that 54% of the simulation results fall into the northeast
quadrant. Commensurate with an upper limit of |l per QALY, the probability of
treatment being cost-effective at the £20,000 — £30,000 per QALY thresholds are ||}
and i, respectively.

Indirectly estimated by mapping WPAI to I1SI® in the NHWS

For the indirect estimation of productivity losses via a mapping algorithm to ISI®, the

results from Figure 4 for each ISI® point are applied to the base case results of

Technology Cost QALY
No Treatment £624 0.691
Daridorexant - 0.725
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Technology Cost QALY
Increment - 0.034
ICER ]
Increment* [ ] 0.024
ICER* I
NHB (20k)* I
NHB (30k)* I

Table 57 in order to generate the results presented in Table 62.

Table 62: Cost-effectiveness results for the 12-month model, including
productivity losses estimated indirectly from WPAI to ISI® mapping in NHWS

Technology Cost QALY
No Treatment £13,204 0.691
Daridorexant e 0.725
Increment e 0.034
ICER I

Increment* e 0.024
ICER* (95% interval) ]
NHB (20k)* (95% interval) ]
NHB (30k)* (95% interval) ]

*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

Inclusion of productivity losses offset the costs of treatment leading to dominant
situation (indicated by the negative ICER results and the highly positive NHB). This is
further emphasised when looking at the simulation results on the cost-effectiveness
plane (Figure 25) — | of the simulations (Jf) fall into the ‘dominant’ southeast
quadrant with ||l falling into the northeast trade-off quadrant ().
Interestingly, the stronger (negative) correlation from the use of the mapping function

is clearly apparent in the simulation results as shown Figure 25.
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Figure 25: Probabilistic results for the inclusion of productivity losses in the
cost-effectiveness analysis presented on the Cost-effectiveness plane

QALY=quality-adjusted life year

The direct and indirect approaches to productivity estimation led to different estimates
of productivity losses. This may be due to a number of reasons. First, only employed
people completed the WPAI, whereas all clinical trial participants were invited to
complete the SDS®. The results from the WPAI are more reflective of the loss of
productivity at work, while the SDS® results are generalisable to all types of activities
(i.e., school or work or normal daily activities). Second, the WPAI asks respondents to
report in number of hours and the SDS® in number of days. The former is thought to
be more precise. In addition, the WPAI collects the number of hours worked, so that
absenteeism and presenteeism are calibrated on individual work routine. Third, the
WPAI assumes that the level of impairment due to the disease is the same every day.
For the SDS®, the number of unproductive days is estimated and then multiplied by
the level of underproductivity. Overall, the absolute estimates of WPAI and SDS® are
likely not comparable but rather explaining different components of the loss of
productivity: the WPAI focuses on work productivity with high precision and the SDS®

measures overall loss of productivity.

It is noteworthy that the methodology of mapping to ISI® only uses the independent
effect of ISI® on productivity as the estimated treatment effect such that despite the

large differences in the absolute measures of productivity, the incremental productivity
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gains associated with treatment are of the same general magnitude (il in
productivity gains for SDS® when adjusted for persistence versus | for the

comparable productivity gains from the WPAI mapping).

Lifetime cost-effectiveness model

As mentioned earlier, there are several reasons for presenting a short-term model as
the base case of this submission. One of them was the lack of any claimed mortality
benefit for daridorexant. Certainly, there is no evidence of a mortality effect in the short-
term clinical trial programme. However, it is plausible that improved sleep could have
long-term health benefits and there are some epidemiological associations that could
form the basis for modelling (12). Since the long-term benefits of daridorexant are
highly uncertain we chose to present a lifetime analysis only as a possible scenario.
The lifetime model requires additional assumptions, many of which are highly

uncertain, including:
e Relationship between improved sleep and long-term health outcomes

e That improved sleep through pharmacological treatment will achieve improved

health outcomes as if they are naturally occurring
e Treatment persistence rates going far into the future.

The evidence of an association of long-term health outcome and sleep was reviewed
in B.1.3.2 Epidemiology. Here we focus on one of the few epidemiological studies that
estimated a relationship between duration of sleep and mortality risk. Yin and
colleagues conducted a meta-analysis of studies and reported the relative risk of low
sleep duration (<6hrs per night) and 6-7hrs sleep duration on mortality risk as 1.04
and 1.01 respectively compared to a reference sleep duration of 7hrs or above (12).
This can be combined with the estimated improvement in sleep duration reported in
study 301 (Table 14) to estimate the possible mortality benefits of daridorexant based
on the average of 24 minutes increased sleep duration in study 301 (categorised to

correspond to the definitions presented in Yin et al).

These epidemiological parameters and distributions across sleep duration categories
are additional parameters for the lifetime model listed in Table 63. Other parameters

required include the annual discontinuation rate and discount rates for both costs and
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outcomes (QALYs). Not shown in Table 63, are the standard lifetables for the UK
sourced from the Office of National Statistics (ONS), that form the basis of the

background mortality rates in the lifetime model.

Table 63: List of additional parameters to extend the short term-model to a
lifetime model with names, values, description and the distribution used for
the probabilistic analysis

Name Value | Distribution Description

doRate 5% beta Annual Rate of dropout

btw67 1.01 lognormal Szljslve risk of mortality for those getting less than 6hrs
blw6hrs 1.04 lognormal Relative risk of mortality for those getting 6-7hrs sleep
NT7plus 20% Dirichlet Proportion with sleep time of 7hrs plus without treatment
NT67 35% Dirichlet Proportion with sleep time 6-7hrs without treatment
NTblw6 46% Dirichlet Proportion with sleep time below 6hrs without treatment
D7plus 32% Dirichlet Proportion with sleep time of 7hrs plus on treatment
D67 33% Dirichlet Proportion with sleep time 6-7hrs on treatment

Dblw6 35% Dirichlet Proportion with sleep time below 6hrs on treatment
mnAge 50 NA Average age at model entry

cDR 3.50% NA Annual discount rate for costs

oDR 3.50% NA Annual discount rate for QALY's

hr=hour; QALY=quality-adjusted life year; NA=not applicable

The lifetime model takes the short-term model presented as the base case analysis
for the first year. In subsequent years, patients are assumed to experience the ‘long-
term’ cost-effectiveness of daridorexant providing they persist with treatment. This is
the cost-effectiveness that is apparent at the end of the first year for those remaining
on treatment. While the average cost-effectiveness over the first year in the base case
model was just below I o< QALY, the cost-effectiveness for those completing
one-year of treatment was [l 1t is this latter figure that is utilised for subsequent
years for those remaining on treatment, but with an additional benefit obtained each

year by avoiding mortality. The results of the lifetime model are presented in Table 64.

Table 64: Lifetime cost-effectiveness results

Technology Cost QALY
Increment* e 0.327
ICER* (95% interval) ]
NHB (20k)* (95% interval) ]
NHB (30k)* (95% interval) ]
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*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

The point estimate of the ICER from the lifetime model did not differ substantially from
the base case (Table 64) — this is because the lifetime model tends toward the ‘long-
term’ results from the short-term 12-month model, while the inclusion of a mortality
benefit has little impact on the point estimate. Furthermore, the meta-analysis
informing the mortality benefits is rather weak evidence because it is not treated
insomnia and shows a U-shape across sleep duration with longer than average sleep
duration also predicting higher mortality (12). This is likely due to the direction of
causation — with those ilinesses associated with reduced mortality also associated with
greater sleep duration. In addition, the lifetime model also results in greater uncertainty

as illustrated by the cost-effectiveness plane (Figure 26).

Figure 26: Probabilistic results for the lifetime cost-effectiveness analysis
presented on the Cost-effectiveness plane

QALY=quality-adjusted life year

B.3.12 Subgroup analysis

Recognising the role of the ISI® in recruiting patients to the daridorexant clinical trial
programme, we provide a subgroup analysis based on categorisation of the data into
two groups: one with severe insomnia (ISI® >21) and the other with moderate insomnia
at screening (ISI® 15-21). This categorisation was achieved by including main effects

of treatment and subgroup, together with their interaction in the seemingly unrelated
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regression analysis reported in B.2.9 Additional analysis of ISI®, Table 49. When
combined with the stratification of study 303 by severity, the profile of ISI® modelled in

the cost-effectiveness analysis is presented in Figure 27.

Figure 27: ISI® trajectories based on sub-groups of starting ISI®: severe (22-28)
and moderate (15-21) at screening

No treatment (severe)
=O=Daridorexant (severe)
No treatment (non-severe)

20
-o-Daridorexant 50mg (non-severe)

15

3

Insomina Severity Index (ISI) Total Score

Months

ISI=Insomnia Severity Index

Although we report the subgroup analyses here, it is important to note that in neither
of the regressions were the interaction terms in the regressions statistically significant
(B.2.9 Additional analysis of ISI®, Table 49). Based on a traditional interpretation, the
two groups would not be considered significantly different based on the observed data
in study 301. Furthermore, the stratification of study 303 results in considerable
uncertainty as can be seen from Figure 27 where the trajectories into the later period
of the year that are informed by study 303 showed some volatility. In estimating these
subgroup effects, we propagate the uncertainty reflected in all the parameters so that
the insignificance of the interaction term and the volatility in study 303 stratification

appear as uncertainty in the cost-effectiveness results.

The cost-effectiveness for the moderate and severe subgroups are presented in Table
65 and Table 66 respectively. The point estimate of the ICER favour the severe

subgroup which has a higher baseline ISI® and a larger treatment effect. However,
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the wide confidence intervals reflect the lack of significance of the interaction in study
301 and the volatility of the stratification in study 303.

Table 65: Cost-effectiveness results for the 12-month model: moderate (15-21)
at screening subgroup

Technology Cost QALY
No Treatment £607 0.711
Daridorexant e 0.737
Increment [ | 0.025
ICER ]

Increment* [ | 0.018
ICER* (95% interval) I
NHB (20k)" (95% interval) I
NHB (30k)* (95% interval) I

*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

Table 66: Cost-effectiveness results for the 12-month model: severe (22-28) at
screening subgroup

Technology Cost QALY
No Treatment £635 0.676
Daridorexant 0.709
Increment 0.033
ICER e

Increment* [ 0.025
ICER* (95% interval) I
NHB (20k)* (95% interval) I
NHB (30k)* (95% interval) ]

*Adjusted for persistence
QALY=quality-adjusted life year; ICER=incremental cost-effectiveness ratio; NHB=net health benefit

The level of uncertainty is further illustrated on the cost-effectiveness plane (Figure
28). The extent of overlap between the groups is substantial despite the severe group

being positioned in the slightly more cost-effective direction.
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Figure 28: Severe (gold) and non-severe (blue) subgroup simulations on the
cost-effectiveness plane

QALY=quality-adjusted life year

B.3.13 Benefits not captured in the QALY calculation

We acknowledge that EQ-5D is the preferred instrument for generating the QALYs
required for cost-effectiveness analysis in the NICE reference case. In the absence
of directly observed EQ-5D in the daridorexant clinical trial programme, we have
presented a de novo mapping of ISI® to EQ-5D. This mapping has shown that
insomnia disorder as measured by I1SI® does correlate with EQ-5D and was used to

estimate the QALY's presented in this submission.

Nevertheless, it is plausible that EQ-5D may not fully capture the impact of insomnia
disorder on HRQoL. It has long been understood that EQ-5D may miss important
dimension of HRQoL for some conditions — past research have explored the potential
use of ‘bolt-on’ dimensions to capture missing dimensions. One of the most popular
candidates for a bolt-on is fatigue, as fatigue is a feature of many health conditions
including insomnia disorder (114). Perneger and Courvoisier examined possible
missing dimensions from EQ-5D and identified separately fatigue/ energy and sleep
as two dimensions that are poorly represented (115). Therefore, we believe it is
reasonable to consider that the QALY estimates presented in this submission are an

underestimate of the benefits of daridorexant on HRQoL.
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B.3.14 Validation

Validation of the cost-effectiveness model occurred at several levels. Face validity was
done through presentation of the underlying concept of the analysis with several
clinical experts, health technology assessment experts and NICE through the decision
problem meeting. This was especially important given that this submission focused on

using a short-term model.

A formal advisory board brought together clinical experts and health economics

experts to review the in-progress model (98).

Technical validation was undertaken by Avalon Health Economics. Following
completion of the model the programming was tested and the results replicated by

individuals not involved in the initial programming of the model.

B.3.15 Interpretation and conclusions of economic evidence

A de novo cost-effectiveness model for the economic evaluation of daridorexant for
insomnia disorder was developed for this submission in close alignment with the NICE
scope. Model inputs were primarily derived from confirmatory study 301 and extension
study 303, including inputs for baseline characteristics, clinical outcomes, productivity
gains and treatment discontinuation rates. Additional model inputs for unit costs and
resource use were identified from NHS National Reference Costs. Health utilities were
derived by mapping ISI® scores to EQ-5D based on an algorithm developed from
NHWS — a nationally representative annual cross-sectional survey. The model was
able to reproduce the results of study 301 and 303 over a period of 12 months. In
absence of clinical trial evidence, further extrapolation was not undertaken for the base

case analysis, but a lifetime model was presented in a scenario analysis.

In the base case analysis, over the 12-month time horizon, patients treated with
daridorexant experienced improved insomnia disorder symptoms as reflected by the
reduction in I1SI® score leading to a higher QALY gain compared to those with no
treatment (0.725 QALY vs. 0.691 QALY). Incremental costs were largely attributable
to treatment acquisition cost of daridorexant, which was partially mitigated by the
reduced HCRU. The base case analysis estimated a deterministic ICER of ||l
per QALY and a probabilistic ICER of ||l per QALY, with both | N,
suggesting that daridorexant offers a good use of NHS resources and should be
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preferred over no treatment based on usual threshold values. The base case analysis
presents an average for all patients initiating treatment over the first 12 months.
However, it is important to note that, due to selective attrition, patients remaining on
treatment at the end of 12 months enjoy a much better than average cost-effectiveness
ratio of [l per QALY representing the value of long-term treatment with

daridorexant.

Scenario and sensitivity analyses showed that the cost-effectiveness model was most
sensitive to the inclusion of productivity benefits, extent of placebo adjustment and
ISI® scores. The uncertainty around ISI® score was expected, as this is the main

clinical outcome representing treatment effect in the cost-effectiveness model.

One of the major impacts of insomnia disorder is daytime functioning impairment.
Although excluded from the NICE reference case, current NICE guidance allows the
presentation of productivity adjusted cost-effectiveness “if such costs may be a critical
component of the value of the technology” (116). We argue that for insomnia disorder,
the productivity benefits of treatment are a critical component of value because
productivity is a major part of patients’ daytime functioning. Productivity, as measured
by the SDS®, was included in daridorexant’s clinical trial programme. Furthermore, it
was possible to map I1SI® to WPAI using NHWS. Both methods of including productivity
gave similar results and both methods showed that inclusion of productivity benefits
of daridorexant completely offset the acquisition costs of treatment in the first year.
For those remaining on treatment at 12 months, inclusion of productivity benefits

shows cost-savings to society from daridorexant treatment.

As discussed in B.3.3.2 Base case plus best/ worst case scenarios of I1SI® trajectory
were based on the extent of placebo correction of ISI® scores. Although the base case
argued for placebo adjustment for study 301 only, the reality is that withdrawal of
treatment results in a return to baseline ISI© for all subjects — both active treatment
and placebo. The true impact of daridorexant on insomnia disorder compared to no
treatment is therefore represented by the best-case scenario comparing daridorexant
to baseline ISI®. This resulted in an average 12-month cost-effectiveness of |||l
per QALY falling to B per QALY gained for those remaining on treatment at 12-

months.
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While the reasons for a short-term model in the base case have been extensively
discussed in B.3.2.1 Model structure, a lifetime horizon model was presented as a
scenario analysis. There is some epidemiological evidence that normal range sleep
duration has all-cause mortality benefit (e.g., reduction of cardiovascular stress, fewer
falls, errors and accidents at work and in public places) but the impact is small and
does not affect the ICER substantially. However, the lifetime model does improve the
ICER towards the long-term cost-effectiveness of those remaining on treatment as the
relatively higher first year ICER is offset by the improved long-term cost-effectiveness

for those remaining on treatment.

In conclusion, the reference case cost-effectiveness analysis presented in this
submission demonstrates that daridorexant represents a cost-effective use of NHS
resources for the treatment of insomnia disorder in primary care. But this result is not
revealing the true value to the NHS. Recognising that cost-effectiveness is improved
for those remaining on treatment, that productivity losses are an important component
of value for those with insomnia disorder and that lack of treatment means no placebo
effect, means that the introduction of daridorexant as a treatment for insomnia disorder
in England can result in substantial improvements to health and cost-savings at the

societal level.
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Section A: Clarification on effectiveness data

Literature searches

A1l

Please provide the full strategies used for the searches of ClinicalTrials.gov,
World Health Organization (WHO) International Clinical Trials Registry

Platform (ICTRP) and all conference proceedings.

Response: Hand searches were conducted for ClinicalTrials.gov, World Health
Organization (WHO) International Clinical Trials Registry Platform (ICTRP) and
all conference proceedings on the ftrial registry platform/conference websites
using the keyword ‘insomnia’. Additionally, the trial registry citations (WHO
ICTRP and clinicaltrials.gov) were searched in the Cochrane CENTRAL
database (Please see Table 4 of Appendix D for the Cochrane CENTRAL

database search strategy; search conducted on 1st March 2022).

Table 1: Electronic data sources and their corresponding time limits for search

clinicaltrials.gov https://clinicaltrials.gov/ None
WHO ICTRP http://apps.who.int/trialsearch/Default.aspx | None
Last two

British Sleep Society https://www.sleepsociety.org.uk/

conferences

European Sleep

Research Society, httos-//esrs.eu/ Last two
ps: .

European Sleep conferences
Research Society

Last two
Sleep and Breathing, : . conferences
Europe https://sleepandbreathing.org/ (Could not be

accessed)
Société Francgaise de Last two
Recherche et conferences

https://www.sfrms-sommeil.org/

Médecine du Sommeil (Could not be
(SFRMS) accessed)

International Society
for
Pharmacoeconomics https://www.ispor.org/
and Outcomes
Research (ISPOR)

Last two
conferences
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A2.

A3.

A4.

Last two

ISPOR Europe (EU) https://www.ispor.org/ conferences

Please provide the date ranges for all databases searched (including start and

end date for each resource used).

Response: Date ranges of all databases searched are provided below:

Table 2: Date ranges for all databases

Embase No date limit: All hits up to Search
Medline No date limit: All hits up to Search
Cochrane Library No date limit: All hits up to Search
Psyclinfo No date limit: All hits up to Search

Please confirm whether the Sleep and Breathing, Europe and the Société
Francaise de Recherche et Médecine du Sommeil (SFRMS) conferences were
searched. They are listed in the tables of included resources, however it is
subsequently stated that “Sleep and Breathing, Europe and the SFRMS

required memberships for access and could therefore not be searched”.

Response: We were not able to search the conference proceedings for Sleep
and Breathing, Europe and the Société Frangaise de Recherche et Médecine

du Sommeil (SFRMS) due to lack of access.

Please explain why conference proceedings were excluded from the Embase
clinical effectiveness searches (Appendix D of the company submission (CS),
Table 2). Although recent named conferences were searched, might a broader
range of conferences with no date limit have provided additional useful

information?

Response: The database search for Embase was designed broad to include

any citations reporting on insomnia (without narrowing down to chronic

Clarification questions Page 3 of 101



AS5.

insomnia). Conference proceedings were excluded from the Embase clinical
effectiveness searches due to a high volume of yield resulting from any
conference proceedings reporting on ‘insomnia’, introducing a high number of
irrelevant publications to screen. Hence, a targeted approach was followed by
specifically hand searching conferences of interest in the past two years. It is
standard practice to search for conference proceedings of preceding two years,
as any study results published before would be reported in a peer review
publication, which can be captured through database search. In instances
where only one conference was conducted in the past two years, the search
was extended to include last two meetings (E.g. European Sleep Research
Society Conference conducted in 2018 and 2020).

Please explain why search terms for cognitive behavioural therapy (CBT) were
included in the cost-effectiveness searches (Appendices G-l), but not in the

clinical effectiveness searches (Appendix D).

Response: For the clinical effectiveness SLR search, CBTi was not searched
because the primary positioning of the drug is post-CBTI, and hence a
comparison with CBTi would not be relevant in the line of management. This is
in line with the British Association for Psychopharmacology (BAP) guidelines,
“In case of treatment failure, unavailability of CBTi, or inability to engage with

CBTi, pharmacological treatment with an evidence base should be offered”(1).

Further, it was known that there is no direct trial comparing daridorexant to
CBTi. From previously published NMA/ITCs, there was an indication that there
is huge heterogeneity amongst the RCTs of pharmaceutical interventions,
making any form of indirect comparison difficult to interpret. Comparison of
pharmaceutical intervention with non-pharmaceutical intervention would further
add heterogeneity. Moreover, the delivery of CBTI intervention itself is likely to
be highly variable between trials, and hence preclude the possibility of indirect
comparison. Adding CBTi and related terms to the search strategy introduced
a lot of noise in the search, a number of hits were not relevant to the research
question. Restricting the search strategy to pharmaceutical interventions might

have led to omission of a few RCTs on CBTi compared to other interventions
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however, we believe none those would be able to establish comparative
efficacy between CBTi and daridorexant directly or indirectly due to above

mentioned heterogeneity issue.

The search terms for cost-effectiveness analysis included CBTi because it was
anticipated that there would be very limited CEAs in this disease area hence,

scope was not restricted to pharmaceutical interventions alone.

Decision problem

A6.

Priority question. The population in the decision problem is insomnia
disorder, but the indication for daridorexant is adult patients with
insomnia characterised by symptoms present for at least 3 months and
considerable impact on daytime functioning. Section B.1.3 of the CS
states that ‘“chronic insomnia, also known as insomnia disorder, is
defined as symptoms occurring for 23 nights per week for 23 months
together with daytime impairment”. The inclusion criteria for study 301

include an Insomnia Severity Index (ISI) score of 215.

a) Please confirm the precise definition of the population and provide a

reference for that definition, if available.

b) Please define what those symptoms are and what is meant by daytime
impairment in a way that such patients could be identified in clinical

practice.

c) If the population in the decision problem is broader than that included

in study 301 then please discuss the implications for the applicability
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of study 301 to the National Institute for Health and Care

Excellence (NICE) final scope as well as for clinical practice.

a) Response: The population specified in the decision problem is adults with
insomnia disorder. This is based on the definition provided by Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5®), which
defines insomnia disorder as “dissatisfaction with sleep quantity or quality,
associated with difficulty initiating or maintaining sleep, or early morning
awakening. Furthermore, the sleep disturbance is associated with
significant social or functional distress or impairment. Sleep difficulty occurs
at least 3 nights per week and is present for at least 3 months, and occurs
despite adequate opportunity for sleep”(2). Additionally, the DSM-5® criteria
of insomnia disorder is largely consistent with the patient population
indicated in the Summary of Product Characteristics (SmPC) for
daridorexant, and the same DSM-5® criteria has been used to enrol patients

in the pivotal trials of daridorexant (studies 301 and 302).

b) Response: The symptoms of chronic insomnia include problems of sleep
initiation or maintenance despite adequate opportunities or circumstances

of sleep which impacts daytime functioning (3).

For diagnosis of insomnia disorder, current diagnostic classifications, viz.
DSM-5® and International Classification of Sleep Disorders, Third Edition
(ICSD-3) not only include symptoms of sleep difficulties, but also complaints
of significant distress, or daytime impairment (3). Since insomnia disorder is
a subjective condition, its diagnosis solely depends on patients’ experience
of sleep difficulties and daytime impairment. The common symptoms of
distress due to daytime consequences include somnolence, fatigue,
daytime sleepiness, cognitive deficit, mood disturbance, reduced
motivation, proneness for accidents, and impaired work or relationship
functioning (4). These symptoms may serve as primary indicators of daytime

functioning impairment in clinical practice.

Further, various patient-reported outcome instruments validated in clinical

practice are available to assess patients’ sleep habits and daytime
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functioning impairment. This includes: Daytime Insomnia Symptom Scale
(DISS), (5) the Daytime Consequences of Sleep Questionnaire (DCSQ), (6)
the Functional Outcomes of Sleep Questionnaire (FOSQ), (7) the Pittsburgh
Insomnia Rating Scale (PIRS), (8) the Profile of Mood States (POMS), (9)
the Sleep Functional Impact Scale (SFIS), the Insomnia Severity Index (ISI)
(10), the Insomnia Daytime Symptoms and Impacts Questionnaire (IDSIQ)
(11) and the Epworth Sleepiness Scale (ESS) (12). As noted in our
submission clinical guidelines do not recommend the use of any specific

PRO instrument to assess insomnia symptoms in clinical practice.

Response: The population in the decision problem (i.e., adults with
insomnia disorder as per the DSM-5® criteria) is not expected to be broader
than that of study 301. The use of ISI® score 215 as an inclusion criterion in
study 301 is unlikely to impact the generalisability of the findings to the
population in the decision problem since ISI® <15 represents subthreshold

insomnia (13).

Priority question. Table 2 of the CS states that some participants may be

treated with 25 mg, but the CS seems to focus on those participants

treated with 50 mg, e.g. the cost effectiveness analysis only includes the

50 mg dose. Table 2 also states that “the treatment duration should be as

short as possible. The appropriateness of continued treatment should be

assessed within 3 months and periodically thereafter”.

a) Please clarify that the decision problem populations should exclude

patients for whom only the 25 mg dose is applicable. If not, please
provide details on the criteria the dose was decided on, how many
participants were treated with 25mg as well as the baseline
characteristics and results for participants treated with 25 mg and

50 mg, respectively.
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b) Please clarify the expected treatment duration in clinical practice and
whether this could be longer than the study 303 duration as well as the

model time horizon of 12 months.

c) Please provide the stopping rules, i.e. precisely how it should be
determined that a patients should stop treatment, either due to
success or failure, and discuss the impact on relative effectiveness, if
any.

a) Response: The decision problem population excluded patients treated with
25 mg once daily dosage of daridorexant as this dosage is only indicated
for patients with moderate hepatic impairment or where there is co-

administration of moderate CYP3A4 inhibitors.

b) Response: The currently recommended drug classes for insomnia disorder
are indicated for only a short duration (<4 weeks for hypnotics, <13 weeks
for melatonin). However, in clinical practice these drug classes are
commonly used beyond their recommended duration. A UK insomnia
market landscape analysis showed that, on average patients were on
prescription drugs for | days in 2021 (14). Specifically, the average
duration of therapy was [} days for zopiclone, | days for melatonin and
[ days for amitriptyline (15). Given the chronicity of insomnia disorder, the
treatment duration of daridorexant will likely be similar to or longer than
these prescription drugs. Thus, the cost-effectiveness model estimates
ICER for the full population over the first 12 months and those remaining on

treatment after 12 months (lifetime scenario).

c) Response: With daridorexant, no formal stopping rules have been
contrived. Per the SmPC the appropriateness of continued treatment should
be assessed within 3 months of starting daridorexant and periodically
thereafter. Primary care clinicians can monitor patient response and
evaluate the need to continue treatment using established tools and

approaches. Daridorexant’s characteristic feature of quick onset and short

Clarification questions Page 8 of 101



A8.

half-life allows treatment benefit to occur rapidly while on the medication;
however, treatment effect stops when treatment stops, as demonstrated by
the placebo run-out phase in-between study 301 and 303. Patients who

remain on treatment are likely to accrue the greatest treatment benefit.

Priority question. The comparator is stated to be “established clinical
management (including sleep hygiene advice) without daridorexant” and
the NICE clinical knowledge summary (CKS) notes to “offer cognitive
behavioural therapy for insomnia (CBT-I) as the first-line treatment for
chronic insomnia in adults of any age” where chronic insomnia is defined
as insomnia of >3 months. However, the cost effectiveness analysis only
has no treatment as comparator and CBT-l was not a comparator in the
clinical effectiveness evidence (placebo is the comparator in the main

analyses).

a) Please elaborate why CBT-l was not included as a comparator.

b) If CBT-l is not a comparator, given that it is first line treatment then
should the population in the decision problem be modified to 2" line,

i.e. after CBT-I?

c) If CBT-l is not a comparator, was it or should be used as concomitant
therapy? If so, please compare the rate of use of CBT-l between the
arms in study 301 between study 301 and clinical practice in the
National Health Service (NHS) of England & Wales as well as discuss

the implications of any discrepancy.

d) Please include CBT-l as a comparator in the clinical effectiveness and

cost effectiveness analyses.
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a) Response: In study 301, CBTi was not a feasible comparator considering
the study’s randomised double-blinded design. This design was necessary
to minimise the impact of confounders and effect modifiers when assessing
the efficacy and safety of daridorexant. However, CBTi was allowed as a
previous or concomitant therapy. As a concomitant therapy, CBTi was
allowed only if it was initiated at least one month prior to Visit 3, wherein the

subject agreed to continue CBTi throughout the study (16).

In clinical practice and in line with available guidelines, CBTi is
recommended and should be offered as a first-line treatment for patients
with insomnia disorder. However, in cases where digital or face-to-face CBTi
is inaccessible, or where a patient is unable to follow CBTi steps, or refuses
CBTi, daridorexant may be considered as an alternative pharmacological
treatment. Pharmacological therapy should be started after CBTi has been
offered and therefore CBTi was not considered as a comparator of
daridorexant. This was discussed in detail during scoping, with feedback
from clinical experts and patient groups, resulting in the removal of CBTi as
a comparator from the final scope. This was reconfirmed in the Decision

Problem Meeting.

b) Response: According to the positioning of daridorexant specified in B.1.3.6,
CBTi is the first-line treatment for insomnia disorder, and in these patients,
daridorexant will serve as a second-line option if patients fail to respond to
digital or face-to-face CBTi. CBTi should always be recommended as first-
line treatment for insomnia disorder. However, considering issues with
access or inability of patients to follow CBTi steps or if patients refuse CBTi,
daridorexant may be administered as an alternative pharmacological

treatment.

c) Response: In study 301, CBTi was allowed as a concomitant therapy. Only
three randomised subjects (0.3%; 1 subject in each treatment group) were
treated with CBTi at screening. Of the 927 subjects (99.7%) not using CBTi
at screening, 25 subjects (2.7%; 11, 7, and 7 subjects [daridorexant 25 mg,
50 mg, and placebo, respectively]) reported previous treatment failure with
CBTi, 10 subjects (1.1%; 1, 5, and 4 subjects [daridorexant 25 mg, 50 mg,
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and placebo, respectively]) reported no access/no therapist where subject
lives, and 59 subjects (6.4%; 15, 24, and 20 subjects [daridorexant 25 mg,
50 mg, and placebo, respectively]) reported no reimbursement for CBTi
(16). This highlights that study 301 has insufficient data to support the use
of daridorexant as a concomitant therapy to CBTi, since only 0.1% of
subjects were on concomitant CBTi. This was reflected in the company’s

proposed positioning of daridorexant (Section B.1.3.6).

d) Response: CBTi was not specified as a comparator in the final scope of the
decision problem, and this was discussed and agreed at the Decision
Problem Meeting. Therefore, CBTi is not included as a comparator in the

CS as per the positioning of daridorexant stated in A8 (a) and A8 (b).

Priority question. In Table 1 of the CS, it is stated that “while digital or
face-to-face CBTi is recommended as the first-line treatment for insomnia
disorder, it may not be suitable for or accessible to all patients.
Daridorexant may thus be suitable for this group of patients as an

alternative first-line treatment”.

However, on reviewing the populations in studies 301 and 302 (a feeder
trial of study 303), it is apparent that the populations have had minimal
exposure to CBT, e.g. in study 301 0.3% of participants were receiving
CBT at screening, 2.7% reported a previous failed CBT, and 87.9% of
patients did not know CBT existed or were never offered CBT as a
treatment option. The percentage of participants who had no access,

interest or who refused CBT was 9.8% for all reasons combined.

a) Please comment on the appropriateness of using a largely CBT naive

population to justify the use of a pharmacological intervention as an
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alternative to CBT when it is apparent that most participants have

never had the opportunity to receive or reject CBT.

b) Is the population in the decision problem patients for whom CBT-l are

not suitable or not accessible?

a) Response: While CBTiis the recommended first-line treatment for insomnia
disorder, it is associated with certain limitations that bottlenecks its

utilisation.

e Poor access and availability of face-to-face CBTi has been a

longstanding problem (17).

e CBTiis resource intensive, and depending on the patient’s need the

number of sessions may vary from 6-8 (18).

e Adherence to CBTi is often poor as patients have to invest personal
time and discipline to practise CBTi measures during and after the

sessions (19).

e Inconsistent results arise from lack of standardised accredited

training for resources administering CBTi (19).

These limitations lead to high refusal and failure rates with CBTi, which may
be reflective of the population in study 301. In such cases, clinicians resort
to alternative pharmacotherapies (benzodiazepines, Z-drugs, and
melatonin) for immediate relief of insomnia symptoms. As described in the
CS, hypnotics can effectively treat night-time symptoms of insomnia
disorder such as sleep onset and/or sleep maintenance, but psychological
dependence often leads to its prescription longer than their recommended
duration as no long-term alternates exist in clinical practice (20). NICE’s
recommendation for Sleepio® (a digital self-help CBTi for the treatment of
insomnia disorder) may significantly improve the limitations of access and
cost with CBTi, but as highlighted by NICE there is limited clinical evidence

to show the effectiveness of Sleepio® compared with face-to-face CBTi (17).
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b) Response: In the decision problem, the population for daridorexant
treatment includes patients for whom CBTi is inaccessible, unavailable or
unsuitable i.e. as an alternative treatment. In addition, daridorexant may be
used as second-line treatment, maintenance treatment, or for rapid

symptom relief:

¢ For treatment-naive patients who fail to respond to digital or face-to-
face CBTi, daridorexant may be administered as a second-line

treatment.

e For treatment experienced patients who have already completed
standard of care including pharmacotherapy, daridorexant can be an

alternative option.

¢ When longer-term management of insomnia symptoms (i.e., beyond
4 weeks) is required, daridorexant may be administered as

maintenance treatment.

e When a patient is awaiting access to CBTi or a sleep specialist,

daridorexant may be administered to provide rapid symptom relief.

A10. Inthe CSitis stated that || ]l of patients refuse CBTi, or cannot access
it, when recommended by their general practitioners (GPs). Among those who
receive either face-to-face or digital CBT-I, ||l fail to achieve the

desired results, leading to an overall CBT-I success rate of only | |GGz

Please provide the characteristics of these patients along with information to

explain these values.

Response: The CBTi refusal and failure rates were obtained from a recent
survey conducted among 1,002 GPs in the UK. Respondents were asked up to
12 questions regarding insomnia; this included the number of insomnia patients
seen in the last 3 months, standard insomnia treatment algorithms for patients
with insomnia disorder, availability and funding of CBTi, its refusal and failure

proportions and referral to secondary care. No patient characteristics were
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collected as part of the survey. Moreover, the NICE’s assessment of Sleepio®
highlighted the high dropout and failure rates with digital or face-to-face CBTI,
which mentioned that the dropout rate was as high as 61.6% (21). This
translates to a maximum success rate of 38.4%, which is close to the
I <ported in the GP survey presented in the CS.

On page 25 of the CS, it is stated that “multiple psychiatric and medical
conditions are frequently associated with insomnia and may have a reciprocal
relationship”. It is further stated that “approximately 50% of patients with
insomnia also have mood (e.g., major depressive disorder) or anxiety
disorders (e.g., PTSD)”. The NICE final scope also states that “insomnia is
associated with comorbid conditions such as chronic obstructive pulmonary
disease, heart failure, chronic pain, and psychiatric conditions (depression,

anxiety, substance abuse, and post-traumatic stress disorder)”.

However, studies 301 and 302 (a feeder into study 303) both exclude patients
“with acute or unstable psychiatric conditions, suicidal ideation with intent,
alcohol or drug abuse...” and study 303 excluded those with “ECG findings”

meaning those with cardiac issues may have been excluded.

To what extent do these selection criteria restrict the generalisability of the trial
populations to the chronic insomniac population at large, and in England and

Wales specifically?

Response: The strict inclusion/exclusion criteria allowed the selection of a
well-characterised insomnia population, in need of pharmacological
intervention, thus being representative of insomnia disorder population. The
company acknowledges that many patients in clinical practice are likely to have
comorbidities, including neuropsychiatric disorders resulting in the use of
various concomitant CNS-active medications; however, the need to exclude

subjects with some comorbid conditions was driven by the importance of
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A13.

limiting factors that could interfere with the optimal evaluation of the efficacy
and safety of daridorexant. Since the underlying mechanisms of insomnia are
thought to be the same in subjects with and without psychiatric disorders,
including depression, the exclusion of these subjects does not affect the
generalisability of the study results to insomnia disorder population at large, as

well as to the population in England and Wales.

The NICE final scope recommends that “sleep hygiene advice” should be
attempted before continuing along the treatment pathway. Please provide
details on the sleep hygiene measures that had been previously tried in the trial

populations.

Response: The median time since insomnia diagnosis of all subjects in study
301 was 7.1 years. Therefore, it can be assumed that most subjects have
attempted sleep hygiene advice prior to study enrolment. Information regarding
sleep hygiene advice was not collected for the trial population of study 301, as
it would be prone to recall bias given that sleep hygiene advice is usually
attempted shortly after diagnosing insomnia disorder before continuing along

the treatment pathway.

Table 3 of the CS provides an “assessment of commonly prescribed insomnia
treatment in the UK based on characteristics of an ideal treatment for insomnia

disorder”.

Please provide a revised version of that Table in which daridorexant has been

added.

Response: This table is now revised with daridorexant included and presented

below.
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Table 3: Assessment of commonly prescribed insomnia treatment in the UK
based on characteristics of an ideal treatment for insomnia disorder

Characteristics (1, ":::az:ep:an; Zopiclone Melatonin Daridorexant
3, 22) (23-26) (23, 25-27) (28, 29) (16, 30, 31)
Induces sleep rapidly v v v v
Maintains sleep
throughout the night / 7 A /
Preserves sleep B B v v
architecture
Improves daytime

v
functioning . . .
Indicated for long B B » v
term use
No next-day residual B B 2 v
effects
No risk of
dependence/ X X v v
tolerance
No rebound insomnia
/ withdrawal upon X X v v
discontinuation
Appropriate for adults B B 2 v
and elderly
!\/Ilnlmal. important B 2 v v
interactions

UK = United Kingdom.
Note: Fulfilment of each characteristic is based on non-comparative evidence; therefore a direct comparison should

not be made between the drugs.

Systematic literature review (SLR)

A14. Priority question. Study 303 appears to be absent from the SLR, e.g.
Table 8 of Appendix D of the CS, even though it is in the CS. Please

explain this omission.

Response: Study 303 did not meet the SLR requirements due to the study
design issues. In this extension study, subjects who had completed the study
treatment and run-out period for studies 301 and 302 were re-randomised to
receive either placebo or 25mg daridorexant in a 1:1 ratio. Including re-
randomised patients would bias the results due to double counting same

patients hence, this study was excluded from the SLR.
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A15. Priority question. The PICO (population, intervention, comparator(s),

A16.

A17.

outcome(s)) criteria used in the identification of evidence lists “placebo”
and “other active agent” as comparators. However, the NICE final scope
defines the appropriate comparators as “established clinical
management (including sleep hygiene advice) without daridorexant” thus
the criteria used in the identification of evidence would exclude relevant
studies with appropriate and current non-pharmacological clinical

therapies (this question is linked to question A8).

Please provide justification for this choice of comparator.

Response: As per our response to question A8, daridorexant is a
pharmacological treatment positioned in second-line after interventions such as
sleep hygiene and CBTi. Hence, the comparators of interest for this SLR were

placebo or active agent.

In Appendix D, it is stated that “one researcher extracted data from the included
papers into the DET, which was then validated by a second, senior

investigator”.

Please provide further information on how disagreements and discrepancies in

the data extraction process were resolved.

Response: Once the extractions were validated, these were sent back to the
researcher who had performed the original extractions to make required
changes. Any disagreements between the extractor and validator were brought
forward and were resolved by a third, more senior investigator who reviewed

the disagreement and provided a final decision.

On page 15 of Appendix D, it is stated that “Evidera conducted a high-level
comparability assessment”. This process appears to have been conducted to

identify and prioritise trials for potentially conducting a network meta-
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analysis (NMA). It further states that “these trial characteristics did not lead to
exclusion from the SLR” but then later on it states “upon determination of the
trials that were most likely to be suitable for NMA, a subset of trials underwent

full extraction”.

a) Please confirm that no trials were excluded from the results of the Evidera

comparability assessment.

b) Please verify that all trials, which met the PICO criteria and were included

at full screening stage, did undergo data extraction.

c) Please provide full details on the methods and processes that were utilised

to include/exclude trials.

a) Response: We confirm that no trials were excluded from the results of the

Evidera comparability assessment.

b) Response: A top-level extraction was performed for all included studies.
This top-level extraction — 2 step extraction — provided sufficient information
and data to determine comparability assessment - information on trial,
patient, treatment characteristics, and outcome availability (i.e., tagging for
the presence of relevant outcomes) were recorded. Studies (as listed in
Table 7, Appendix D) were then de-prioritised if they did not include a
treatment arm using a licensed dose of a treatment of interest, if they did
not report comparable data, or they did not report data in populations of

most interest.

c) Response: Search results were uploaded to Distiller Systematic Review
(DSR) software, an internet-based program that facilitates collaboration
among reviewers during the study selection process. Screening followed a

two-stage process:

Level 1: Titles and abstracts of studies identified by the search strategies

were reviewed independently by two researchers to determine eligibility
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according to the inclusion and exclusion criteria. Disagreements between

the reviewers were resolved by a third reviewer, as needed.

Level 2: Articles deemed eligible during level 1 screening were reviewed
independently by two researchers as full texts to determine eligibility

according to the selection criteria.

As reported in section D.1.2.2 of Appendix D, disagreements between the
reviewers were resolved by a third reviewer, as needed. After identifying the
articles recommended for inclusion (in accordance with the PICOS criteria),
a list of accepted studies and articles excluded at the full-text screening level
were gathered, organized by reasons for exclusion, and the flow of studies

was documented in a PRISMA diagram
Clinical effectiveness evidence

A18. Priority question. Please provide full details of the anticipated marketing

authorisation for daridorexant.

Response: Currently, marketing authorisation approval of daridorexant is still
pending for MHRA. In March 2021, marketing authorisation application for
daridorexant was submitted to the EMA. A positive CHMP opinion was issued
in February 2022, and marketing authorisation was approved on 29t April 2022
by EMA for “the treatment of adult patients with insomnia characterised by
symptoms present for at least 3 months and considerable impact on daytime
functioning (32).” The marketing authorisation by MHRA is anticipated to be
consistent with that of EMA.

A19. Priority question. NCT02839200 (Dauvilliers et al. 2020) is included in the
SLR, e.g. Table 8 of Appendix D of the CS, but not in the CS, even though it

appears to be relevant, as it compares 50 mg daridorexant to placebo.

Please explain why this reference is not included in the CS and provide an

addendum to the CS, if appropriate.
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Response: As elaborated in Table 4 of CS, the clinical trial programme of
daridorexant included two phase |l studies, one of which was NCT02839200.
The study was a 6-arm randomised trial, that included 4 dosages of
daridorexant, zolpidem and placebo. Primarily, this trial assessed dose
response relationship between 5, 10, 25 and 50 mg dose of daridorexant and
thus, was not designed to evaluate efficacy and safety of daridorexant
compared with placebo due to the small sample size utilised in the study.

Therefore, this study was not found to be relevant for the appraisal.
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A20. Priority question. A large number of outcomes are presented in the clinical
evidence. Each outcome in the NICE final scope is therefore populated by
increases the

several outcomes that evaluate similar parameters. This

probability of observing significant findings.

a) Please provide an overview with definitions of all outcomes used
in the CS and explain how these relate to the outcomes listed in the

NICE final scope.

b) Please provide a prioritisation of the outcomes within each

category of NICE final scope outcome, with a clear rationale.

a) Response: The table below defines all outcomes used in the CS and their

relationship with those listed in the NICE final scope.

Table 4: Definitions of outcomes used in CS and NICE final scope

Outcomes used in the
CS

Definitions of outcomes
used in the CS

Outcomes listed in NICE

final scope

Improvement of night-
time symptoms of

insomnia

WASO (sleep maintenance),
LPS (sleep onset),

subjective TST (sleep time)

Resolution of symptoms

Changes in sleep
architecture and sleep

efficiency

Time to fall asleep, number
of awakenings during the
night and duration of TST by
sleep stage/quarter of the

night, depth of sleep

Changes in sleep patterns

and architecture

Changes in quality of
sleep, depth of sleep,
daytime alertness and

daily ability to function

Quality of sleep, daytime
alertness and ability to
function as assessed by

visual analogue scale

Sleep quality

Daytime functioning as

measured by IDSIQ total

Daytime impact of insomnia

on three dimensions:

Daytime alertness
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score, sleepiness, physical (sleepiness
alert/cognition and mood | domain), cognitive
domain score (alert/cognition domain), and

affective (mood domain)

Recurrence of insomnia was | Recurrence of insomnia

not assessed

Adverse effects of Withdrawal symptoms, Adverse effects of treatment
treatment (next-day Rebound insomnia, Next- (including residual daytime
residual treatment effects | morning residual effect and | sedation and memory

and memory impairment) | daytime sleepiness impairment)

Indirectly by mapping ISI® | No specific questionnaire for | HRQoL
to EQ-5D HRQoL.

Combination of the patient-
reported assessments of
sleep quality (using a Visual
Analogue Scale), daytime
functioning (the IDSIQ
questionnaire), and
insomnia severity (the 1SI

questionnaire)

b) Response: The ISI® should be prioritised among all the outcomes presented
in the CS as it is the key effectiveness parameter of the economic model.
Given the complexity of assessing treatment outcomes in insomnia disorder,
it is challenging to prioritise all other outcomes within each category of the
NICE final scope since all outcomes within a category should be considered
in totality and therefore carry equal importance when evaluating the clinical
benefit of daridorexant. This is supported by a number needed to treat (NNT)
analysis of the key endpoints of study 301 (i.e., WASO, LPS, sTST, IDSIQ
and ISI®). The results of the NNT analysis show that all key endpoints have
comparable NNTs at month 3, as indicated by the overlapping confidence
intervals (Table 5) (33).
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Table 5: Number needed to treat values for the responder analysis based on
STST, LPS, WASQO, ISl and IDSIQ at Month 1 and Month 3 for daridorexant
compared with placebo (33)

Threshold response 1 month 3 months

auable definition Daridorexant 50mg | Daridorexant 50mg
NNT, mean (95% Cl) | NNT, mean (95% Cl)
Change from baseline of
STST | 555 min
LPS LPS < 20 min at

WASO WASO < 30 min at
Change from baseline of
ISI < -7 points

Total score < 7 points

Change from baseline in
sleepiness domain score
of < -8 points

Change from baseline in
sleepiness domain score
of < -4 points

Change from baseline in
alert/cognition domain
score of < -12 points
Change from baseline in
IDSIQ alert/cognition domain
score of < -9 points
Change from baseline in
mood domain score of <
-7 points

Change from baseline in
mood domain score of <
-4 points

Change from baseline in
total score of < -25
points

Change from baseline in
total score of <-17
points

UL
|||||II|H|HI

No outcome data appear to be provided for the outcomes of recurrence of
insomnia (NICE final scope), rebound insomnia (company list of outcomes),
health related quality of life (except IDSIQ), quality of sleep (company list of
outcomes), depth of sleep (company list of outcomes), daytime
alertness (company list of outcomes) and daily ability to function (company list

of outcomes).
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If these are present in the current results in the CS or Appendix M, please

identify the exact locations of these data, or add these data if necessary.

Response: Results for all the listed outcomes in the NICE scope and the
company list of outcomes are provided in the CS, Appendix F or Appendix M.

The table below indicates the exact locations of the data in question.

Please note:

¢ Recurrence of insomnia (NICE final scope) was not directly assessed in
the trial subjects who experienced a treatment effect but those who

subsequently discontinued treatment.

e In the clinical trials presented in the CS, HRQoL was assessed via
IDSIQ, and no other instruments were utilised. HRQoL for the CEM was
derived indirectly using ISI® scores collected from the trials mapped to
EQ-5D, as described.

Table 6: Company list of outcomes and their corresponding location in the
CS/Appendix M/Appendix F

Company list of outcomes Page number and Table number of results (as reported
in CS/Appendix M/Appendix F)

Rebound insomnia Study 301: Appendix F, Section F.1.1.4, Table 6
Study 303: Appendix F, Section F.1.2.4, Table 12

Quality of sleep Study 301: Appendix M, Section M.1.3, Table 1
Study 303: Appendix M, Section M.1.4, Figure 3

Depth of sleep Study 301: Appendix M, Section M.1.3, Table 1
Study 303: Appendix M, Section M.1.4, Figure 3

Daytime alertness Study 301: Appendix M, Section M.1.3, Table 1
Study 303: Appendix M, Section M.1.4, Figure 3

Daily ability to function Study 301: Appendix M, Section M.1.3, Table 1
Study 303: Appendix M, Section M.1.4, Figure 3

A22. Neither study included participants from the UK, as Canada, Denmark,
Germany, Poland, Spain, Switzerland, and the United States of America

enrolled and randomised participants. The baseline characteristics tables
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showed that participants in study 301 were approximately 1% Asian, 9.5%
Black and 89.5% White, and that participants in study 303 were approximately
1% Asian, 8.5% Black and 89.5% White. This is different to the UK population
as measured in the 2011 census [Population of England and Wales - GOV.UK
Ethnicity facts and figures (ethnicity-facts-figures.service.gov.uk)], where 7.5%
of the population are Asian, 3.3% of the population are Black and 86% of the
population are White (the analogous information from the 2021 census is not
currently available). This population difference could potentially therefore have
an impact on applicability. There is no evidence from the sub-group analyses
for study 303 that ethnicity is an outcome modifier, but ethnicity was only
evaluated as a sub-grouping variable for subjective total sleep time (sTST) and
IDSIQ in that study and was not evaluated as a sub-grouping variable for any

outcome in study 301.

a) In the light of this, please comment on the generalisability of the trial

population characteristics to the patient population in England and Wales.

b) Please provide data sub-grouped for ethnicity for all primary and secondary

outcomes in both study 301 and 303.

a) Response: The company acknowledges the difference in ethnic distribution
between the trial population and the patient population in England and
Wales. However, as highlighted by the EAG, there is no evidence from the
subgroup analyses for study 303 that ethnicity is an outcome modifier.
Although this was only evaluated for sTST and IDSIQ, the company expects

this to be applicable to all other primary and secondary endpoints.

b) Response: The small sample size of the Asian and Black subgroups
precluded meaningful comparison of all primary and secondary outcomes

across ethnic subgroups. As mentioned in the response to A22 (a), based

Clarification questions Page 25 of 101



on the subgroup analysis for study 303, there is no evidence that ethnicity
is an outcome modifier for sTST and IDSIQ and the company expects this

to be applicable to all other primary and secondary endpoints.

A23. Given that insomnia disorder is associated with various comorbid conditions
such as chronic obstructive pulmonary disease, heart failure, chronic pain, and
psychiatric conditions (depression, anxiety, substance abuse, and post-
traumatic stress disorder), please provide details on the clinical characteristics

of any other pathologies present in the trial populations.

Response: In study 301, previous psychiatric disorders were reported for 54
subjects (5.8%), of which the most common was depression (24 subjects,
2.6%); additionally, major depression was reported for 7 subjects (0.8%) and
anxiety for 4 subjects (0.4%). Previous nervous system disorders were reported
for 29 subjects (3.1%), of which the most common was migraine (6 subjects,
0.6%).

Study concomitant medical conditions (excluding conditions and symptoms
related to insomnia) were reported for 646 subjects (69.5%) and were balanced
across the treatment groups. Table 7 illustrates the study concomitant medical
conditions by primary system organ class and preferred term in the overall

population of study 301 (16).

Table 7: Study concomitant medical conditions by primary system organ class
and preferred term (16)

System Organ Class Total N=930
Preferred Term n (%)
Psychiatric disorders 43 (4.6%)
Tobacco abuse 15 (1.6%)
Anxiety 8 (0.9%)
Depression 4 (0.4%)
Nervous system disorders 121 (13.0%)
Headache 52 (5.6%)
Migraine 22 (2.4%)
Somnolence 12 (1.3%)
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Metabolism and nutrition disorders 234 (25.2%)
Hypercholesterolaemia 74 (8.0%)
Obesity 70 (7.5%)
Type 2 diabetes mellitus 43 (4.6%)

Vascular disorders 223 (24.0%)
Hypertension 207 (22.3%)

musculoskeletal and connective tissue disorders 198 (21.3%)
osteoarthritis 73 (7.8%)
back pain 38 (4.1%)

Endocrine disorders 87 (9.4%)
hypothyroidism 72 (7.7%)

A24. No comparison was made across study arms for the number of participants

using allowed treatment options, e.g. CBT-l. These had potential to be

confounders if they differed between arms.

Please provide data on the numbers using allowed treatment options, e.g.

CBT-l.

Response: CBT for any indication was only allowed if the treatment started at
least one month prior to Visit 3 and the subject agreed to continue CBT
throughout the study. In study 301, only three randomised subjects (0.3%; 1
subject in each treatment group) were treated with CBTi during the study. Thus,

CBTi was not expected to be a confounder in the analyses (16).

Other therapies considered necessary for a subject’'s well-being was allowed
during the study 301; however, the use of these therapies at baseline (study
301) and at start of double-blind treatment (study 303) was balanced across the
treatment groups and were not expected to contribute as confounding factors

in the efficacy and safety analyses (16).

The study design of daridorexant clinical trial excluded patients with acute or
critical pathologies to prohibit the use of non-sedating antihistamines,
opioids/narcotics, centrally acting muscle relaxants with psychotropic effects,

pseudoephedrine, and inhaled or nasal corticosteroids. Further, randomization
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A26.

of trial population ensured demographic and clinical characteristics of patients

balanced confounding factors across the treatment arms (16).

It is unclear why some validated and commonly used measurement tools were

not used e.g. the Pittsburgh Sleep Quality Index.

a)

b)

b)

Why was sleep duration was not objectively measured with e.g. wearable

devices/actigraphy?

Why was total sleep time was only measured subjectively?

Why was sleep onset latency was not measured?

Response: The BAP guidelines recommend comprehensive assessment of
subjective symptoms of insomnia disorder; objective measures, such as
wearable devices/actigraphy or polysomnography (PSG) are indicated if
sleep disorders such as sleep apnoea or narcolepsy are suspected (1).
While wearables/actigraphy makes it convenient for trial subjects to
measure sleep measures objectively, it tends to be less accurate than PSG
and may not be sufficiently sensitive to detect changes in sleep parameters
over time. In addition, as actigraphy assesses sleep based on movement, it
is less accurate when evaluating fragmented sleep, reduced sleep time
and/or restless sleep commonly seen in patients with insomnia disorder (34,
35).

Response: Total sleep time (TST) was assessed both subjectively and
objectively. But the objective assessment of TST was an exploratory
efficacy endpoint of study 301 (16). TST was defined as the time scored as
non-awake from lights off to lights on, as determined by PSG. The results

of the objective measure are presented in Section B.2.4.4, Table 15.

Response: Sleep onset latency was measured as objective subjective
endpoints in study 301. Objectively it was assessed as a primary endpoint,

latency to persistent sleep (LPS) and subjectively as an exploratory
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AZ28.

endpoint, latency to sleep onset (LSO) in studies 301 (16) (Section B.2.4.1
and B.2.4.4).

LPS was the time from start of recording to the beginning of the first
continuous 20 epochs (i.e., 10 min) scored as non-awake. Subjective LSO
was the time reported by the subject in answer to the sleep diary

questionnaire “How long did it take you to fall asleep?” (16)

A27. As per table 10 of the CS, “900 subjects provided at least 90%
power to detect an effect size of 0.37 for testing nine independent null

hypotheses” — however 0.37 corresponds to a small to medium effect size.

Please justify any clear clinical benefit for patients presenting with insomnia,

e.g. by providing relevant references.

Response: There is a lack of evidence to support the use of a particular
measure or combination of measures to demonstrate a clear clinical benefit for
patients presenting with insomnia. Instead, an extensive list of outcomes was
presented in the CS to provide a holistic assessment of the efficacy and safety
of daridorexant. The company has established a meaningful threshold of 55
minutes for sTST compared to baseline using the dose response curve from a
phase 2 study (36). It is challenging to establish a meaningful threshold

compared to placebo since placebo effects are often large in insomnia studies.

Please define the intention-to-treat analyses used, and for which outcomes.

Response: Intention-to-treat population was defined as all participants who
were randomly assigned to a double-blind study treatment. In order to adhere

to the intention-to-treat principle as much as possible:

e Subjects were evaluated according to the treatment and strata they were

assigned to, which may differ from the treatment they received;

e All available data were included.
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A29.

A30.

A31.

Intention-to-treat population was analysed in study 301 for the primary and
secondary endpoints which included, objective assessments of WASO and

LPS, and subjective assessments of TST and IDSIQ sleepiness domain.

Page 20 of the CS lists Insomnia Severity Index® as a tool to measure the global
assessment of insomnia severity. However, page 111 of the CS states that that
same tool was used to quantify health related quality of life (HRQoL) in both
studies 301 and 303. Please provide HRQoL results using validated tools such

as EuroQol-5D (EQ-5D).

Response: In studies 301 and 303, HRQoL was not assessed directly with
HRQoL instruments such as EQ-5D; instead the ISI® was used to assess and
monitor insomnia severity at baseline and at various timepoints after
administration of study treatment. The Cerner Enviza NHWS was utilised to
develop a mapping algorithm (Section B.2.9, CS). As EQ-5D was not included
in the clinical study, utility was captured indirectly through mapping from ISI®

using the mapping algorithm.

As per the final scope by NICE, “availability and cost of biosimilar and generic

products should be considered”.

Please provide a rationale for not including/performing subgroup analyses on

these variables.

Response: Pharmacotherapy is not recommended for long-term management
of insomnia disorder. Most of the recommended short-term drugs for insomnia
disorder are available as generic products. These are not considered as
comparators of daridorexant, per the scoping and DPM discussions.

Consequently, these analyses were not included in the CS.

Please confirm that the latest data cut-off was 22 July 2020 and provide newer

data, if available, in an addendum.
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Response: The company confirms that the latest data cut-off was 22 July
2020 (31).

Section B: Clarification on cost-effectiveness data

Model structure

B1. Priority question. The model type is not explicitly stated (e.g. decision
tree, state-transition model) nor is a detailed description provided

regarding the model implementation and the related assumptions.

a) Please explicitly state and justify the model type that was used.

b) Please provide a detailed description regarding the model

implementation and the related assumptions regarding:

1) Interpolation and combination of costs and effects estimated for
the different time points, i.e. months listed in '‘Model | 1 Year'

row 11

2) Calculation and implementation of the ISI score, separately per

treatment, including the difference between ISI and mnlSI

3) Calculation and implementation of the utility score, separately per

treatment, including the difference between EQ-5D and mnEQ-5D

4) Calculation and implementation of GP, emergency room and

inpatient resource use, separately per treatment

5) Calculation of number of daridorexant 50 mg administrations,

average per specified time unit

Clarification questions Page 31 of 101



6) Calculation and implementation of drop out adjustment (in

‘Model | 1 Year’!C61:J71)

7) Justification for the drop out adjustment(in ‘Model |

1 Year’!C61:J71)

8) Calculation of the total quality-adjusted life years (QALYs),
separately per treatment, including a justification for not using the
values in the following cells ‘Model | 1 Year'!D48:H49 for

estimating the incremental cost effectiveness ratio (ICER)

9) Calculation of the total costs, separately per treatment

10) Calculation of the ICER (in 'Model | 1 Year' rows 74:87)

c) Please provide a detailed description of specific model

characteristics, e.g. half cycle correction, cycle time.

d) Please provide a similar level of detail (including justifications)
regarding the estimation of input parameters (CS Table 63), model
type, model implementation, model assumptions and model
characteristics for the “Lifetime cost-effectiveness model”. This
should include detailed explanations of the calculations and

assumptions in the “Model | Lifetime” worksheet columns E:Q.

a) Response: This model does not confirm to the standard ‘decision analytic’
type models mentioned. It is not a tree, nor does it have ‘states’. In section
B.3.2.1 where the model structure is described we call it a ‘Pathway’ model
and present Figure 1 (reproduced below for your convenience) to illustrate

the pathways.
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Figure 1. Pathway from treatment to value via ISI®, EQ-5D and cost
(reproduced from Figure 14 of CS)

Tx Cost
Tx ISI EQSD Cost/QALY
HCRU

Productivity

Side Effects EQ5D

HCRU

Blue solid lines show main analysis (reference case). Gold solid lines show typical reference case pathway
excluded from this evaluation due to lack of any serious safety concerns apparent in the data. Blue dotted lines
show two potential routes to estimating productivity (non-reference case) either directly from the trial (SDS®) or
mapped from I1SI° (NHWS).

Tx=treatment; ISI=Insomnia Severity Index; HCRU=healthcare resource utilisation; QALY=quality-adjusted life
year

We might also describe the model as a ‘mediated’ analysis. Arrows in the
figure represent directly observed impacts. Treatment effect on ISI® was
measured in the clinical trial programme (studies 301 and 303). ISI® impact
on EQ-5D and HCRU was measured in an observational dataset (NHWS)
and were estimated via ‘mapping functions’ and so the treatment effect on
EQ-5D and HCRU was ‘mediated’ through ISI®. This type of model, although
not common, does have precedent in the literature. Kuntz et al (37) describe
this as a ‘novel approach’ in their 2002 paper looking at the relationship
between FEV1 (the mediator) and symptom status in asthma trials. Briggs
and colleagues (38) use a series of equations to estimate cost-effectiveness
from the asthma ‘GOAL’ study which did not collect EQ-5D data. Another
example from Briggs and colleagues (39) further developed the approach in
a cost-effectiveness disease model for chronic obstructive pulmonary
disease (COPD) (the ‘GALAXY’ model) where they described the modelling
as a ‘linked-equations cohort model’. We are not aware that any formal
terminology has entered the lexicon, which was why we did not state the
model form. However, the features of the model are described in full (it is a

very simple model after all) and we are happy to elaborate below.

b) Response: We elaborate on the each of the ten-points raised below.
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1. Time points relate to the following

Table 8: Timepoints of the study

Time-point in model Description

(months)

0 Baseline of study 301

1 Week 4 of study 301

3 Week 12 (end of follow-up) study 301

6 Week 14 (first post-baseline timepoint) study 303
9 Week 27 study 303

12 Week 40 study 303

2. Since ISI® scores reflect a single observed value at the timepoints
specific (coming from study 301 and 303 extension study) the mnlISI
calculation gives the average of the point at the beginning of the time
window and the end of the time window as the average for that time
period. If you consider the calculation of the area of a trapezoid then it
should be clear that this is equivalent to an assumption of linear
interpolation between the observed ISI® points. The observed ISI® at the
given timepoints is presented in Figure 2 of the submission document
(reproduced for your convenience below) as the dots in the figure with
linear interpolation shown as the solid lines. Note the observed placebo
group ISI® in the 303 study is the pessimistic scenario in the figure — the
base case assumes no placebo correction as described in the CS and

as elaborated in the response to the B9 priority question below.
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Figure 2: Modelled trajectory of ISI® from phase Il study 301 and 303 extension
study showing base case, optimistic and pessimistic scenarios regarding
placebo adjustment (reproduced from Figure 15 of CS)
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3. For EQ-5D, the ISI® is first converted to an EQ-5D score using the
mapping function to give EQ-5D at the given time point. Then mnEQ-5D
is calculated as the average EQ-5D between time points — as before this
is equivalent to an assumption of linear interpolation between timepoints.
The conversion of the ISI® trajectories that comprise the model in Figure
3 of the submission were converted to EQ-5D scores and presented as
a QALY profile in Figure 3 of the submission (reproduced for your

convenience below).
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Figure 3: Health Related Quality of Life utility profile of EQ-5D mapped from
ISI® (reproduced from Figure 18 of CS)

¢

Health Related Quality of Life (QALY)

EQ-5D=EuroQol-5D

4. GP visits, ER visits and IP stays were available from the same NHWS
cross-sectional dataset that provided the mapping function between ISI®
and EQ-5D. Three separate mapping functions were developed to
describe the relationship between each of these available resource
categories and ISI® score. Further details on these mapping functions
were provided in the submission and are elaborated on in the responses

to non-priority questions B15 and B16 below.

5. Number of administrations of 50mg of daridorexant per time period is
assumed to be equal to all those remaining on treatment at the end of
the previous time period. That is, we assume that the full cost of
daridorexant is incurred for the full period, whereas the benefit in terms
of improved health outcomes and reduced health care and productivity
costs is dependent on those actively taking the medication. An implicit
assumption is that if patients stop taking the drug, they do not return in

the next period to fill a prescription.
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6. The level of persistence (dropout) is given in row 71 of the <Model | 1
Year> worksheet. These persistence levels are equal to one minus the
dropout rate from the beginning of the relevant time period. That is, these
are ‘further persistence/dropout rates’ conditional on having persisted to
the end of the previous period. These values are taken from the phase
[11 301 study and 303 extension study. These persistence/dropout values
are implemented for active treatment only who are assumed to have
values for the no treatment arm once they have dropped out from active
treatment. The model uses the placebo arms as a proxy for no treatment
— so persistence with ‘no-treatment’ is assumed to be 100% in the model.
In terms of implementation: for health outcome, health care resource use
and productivity losses, the model assumes a linear interpolation of drop
outs between the rates observed at each time point. As described above,
treatment cost is assumed to be 100% for the whole period regardless
of dropout in order to mimic the potential waste that occurs when patients

fulfil their prescription but do not complete the course of treatment.

7. The justification for adjusting for persistence/dropout is to make the
model more ‘realistic’ recognising that not all patients will continue
treatment. Assuming the full cost of treatment for patients starting the
period but adjusting health outcomes and cost savings for persistence
means that the net impact of including adjustment for
persistence/dropout is to increase the ICER. So for example, the ICER
unadjusted for persistence dropout is |l per QALY. After the
adjustment for persistence/dropout is made the ICER becomes |||l
(the presented base case). Non-priority question B10 (d) makes the very
reasonable observation that we argued that dropout in 303 is likely more
representative of real-world persistence than the experimental phase llI
301 study and requests a scenario where modelled dropout rates are
based on 303. Dropout in 303 is || at 14 weeks, with | further dropout
by week 27, and a further | by week 40. Using these figures to
assume a dropout of [} in month 1 (one third of the [l rate), a further
I over the next two months (so that dropout at month 3 is [JJlij), and

then assuming the subsequent dropout rates at 6, 9 and 12 months are
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Il (the average of weeks 27 and 40 in study 303) yields an estimated
ICER of |l demonstrating that the model is relatively insensitive to
small changes in persistence/dropout. Note that the ICER for those
continuing on treatment at the end of 12 months remains at [l

whatever the underlying rate of dropout in the first year.

8. The cells in D48-159 on the <Model | 1 Year> worksheet refer to the
incremental results assuming that everyone stays on treatment for the
full time period. However, we wanted to adjust for persistence in the
model which is what is done in D62 to 171 of the model. This is easily
confirmed by changing the persistence figures in row 71 of the model to
all read 100% so that both sections match exactly, and the cost-
effectiveness improves to |l for the base case. However, due to
the selective attrition argument (see further elaboration in non-priority
question B11 below) — we don’t think this is a valid result which is why
we did not use D48-159.

9. Total costs are calculated as the sum of treatment costs, GP costs, ER
costs, IP costs and (for non-reference case analysis only) productivity
costs. For no treatment cost arm of the model, there are no treatment
costs, but all the other cost categories are included. Since GP, ER, IP
and productivity costs are a function of ISI® and ISI® scores are higher
(worse) for the non-treated arm, the model does estimate cost savings
attributable to daridorexant treatment. For health care resource costs
(GP, ER and IP costs) these cost savings are estimated to be modest at
just £20 per year (persistence adjusted) compared to the yearly cost of
daridorexant of [} (also persistence adjusted). However, the
productivity cost savings are estimated to be substantial due to the
substantial impact of insomnia on daytime functioning. When
productivity costs are estimated from the SDS® collected in the trial, the
cost savings are estimated to be || per year (persistence adjusted)
which almost completely offsets the treatment cost. When the mapping
function from the NHWS dataset is used based on the WPAI measure of

productivity mapped to ISI, the persistence adjusted productivity cost
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savings are estimated as ] per year — more than offsetting the

acquisition cost of treatment.

10. The model takes the opportunity to present many ICER values and we
welcome the opportunity to explain these calculations in more detail. For
each of three scenarios, labelled ‘Evolving Cost-Effectiveness’, ‘First
year cost-effectiveness’ and ‘Subsequent years cost-effectiveness’,
there are three types of ICER presented. Within each category, the
estimated QALY is the same, only the costs differ. The first is an ICER
based only on treatment cost. The second shows the ICER when health
care resource use cost savings are netted off the treatment cost. The
third ICER is when the total costs are presented net of health care
resource use savings and gains in productivity. This last category of
ICER is not a reference case analysis but is presented due to the
important impacts of insomnia on daytime function which includes

productivity.

The evolving cost category (rows 75-77) presents the ICERs as they are
calculated over time in the first year of the model — at each time point
(see response to b(1) above). At the end of the year the outcomes are
aggregated to give the average cost and average QALY over the first
year of the model (persistence adjusted) and these are the figures
presented in cells E80:82 (with E81 representing the base case ICER).
Note how these values are the same as the yearly totals in J75:77. For
those remaining on treatment at the end of the first year we can calculate
an ICER in cells E85:88 based on the QALY and cost achieved at the
last time point of the 12 month model (cells 162:71). The assumption here
is one of 12 months costs and 12 months QALY's — though it should be
clear that this is simply an ‘on treatment’ ICER and the time period is
simply a scaling factor. This is the cost-effectiveness for remaining on

treatment — however long that duration is.
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c) Response: This question asks about the specific model characteristics —
and mentions cycle time and half-cycle corrections as examples. As detailed
in our response to (a) above, this is not a state-transition model. Subjects in
the model do not reside in particular health states and they do not transition
between those states. So half-cycle corrections and cycle times are not
relevant. The first 12 months of the model is split into five time periods,
however, as is described in the response to (b)(1) above and which relate
directly to the observation time points in the phase I|ll 301 study and the 303
extension study. The corresponding time periods are also clear from the
Table in response to (b)(1) above. The first is one month, the second is two
months and the final three are all three-month time periods adding up to 12-

months in total.

d) Response: This question asks for more detail on the ‘lifetime’ cost-
effectiveness model including estimation of parameters presented in Table

9 (reproduced below for convenience).

As described in the submission — the first year of the model is the short-term

12-month model that is presented as base case (which gave an ICER of

B QALY).

In subsequent years, the lifetime model takes the incremental costs of
treatment and health benefit that comes from the subsequent year ICERs

but only for those remaining on treatment.

The model could be described as a simple lifetable model. Only the
incremental costs and benefits of being on treatment are modelled. Once a
subject ceases treatment, either because they stop taking treatment or if
they die then they cease to incur the incremental benefits of treatment as
well as the incremental costs. The starting point is the 12-month base case
model and the subsequent years cost-effectiveness with life table death
rates applied to mimic the population survival but with an adjustment for the
possible relationship between insomnia and survival. We assume that the

application of lifetables is non-controversial and standard so we focus the
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explanation here on how we adjusted for the possible effect of insomnia on

survival.

Table 9: List of additional parameters to extend the short term-model to a
lifetime model with names, values, description and the distribution used for
the probabilistic analysis (reproduced from Table 63 of CS)

Name Value Distribution | Description

doRate 5% beta Annual Rate of dropout

btw67 1.01 lognormal Relative risk of mortality for those getting less
than 6hrs sleep

biw6hrs 1.04 lognormal Relative risk of mortality for those getting 6-
7hrs sleep

NT7plus 20% Dirichlet Proportion with sleep time of 7hrs plus without
treatment

NT67 35% Dirichlet Proportion with sleep time 6-7hrs without
treatment

NTbIw6 46% Dirichlet Proportion with sleep time below 6hrs without
treatment

D7plus 329, Dirichlet Proportion with sleep time of 7hrs plus on
treatment

D67 33% Dirichlet Proportion with sleep time 6-7hrs on treatment

Dbiw6 35% Dirichlet Proportion with sleep time below 6hrs on
treatment

mnAge 50 NA Average age at model entry

cDR 3.50% NA Annual discount rate for costs

oDR 3.50% NA Annual discount rate for QALYs

hr=hour; QALY=quality-adjusted life year; NA=not applicable

As stated in the CS: the evidence of an association of long-term health
outcome and sleep was reviewed in B.1.3.2 Epidemiology. One of the few
epidemiological studies that estimated a relationship between duration of
sleep and mortality risk: Yin and colleagues conducted a meta-analysis of
studies and reported the relative risk of low sleep duration (<6hrs per night)
and 6-7hrs sleep duration on mortality risk as 1.04 and 1.01 respectively
compared to a reference sleep duration of 7hrs or above (40). These are
the relative risks that are given as parameters in Table 63 above. These can
be combined with the estimated improvement in subjective total sleep
(sTST) duration reported in study 301 (Table 14) to estimate the possible
mortality benefits of daridorexant based on the average of 24 minutes
increased sleep duration in study 301 (categorised to correspond to the
definitions presented in Yin et al). The formal analysis showing that

categorisation was not included in the CS but we have provided a Table
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below (Table 10) to show how the data are categorised. Note that the
parameters of the model are the percentages in each category but these
are informed by the counts from study 301 which are also the parameters

of the Dirichlet distribution used on the probabilistic sensitivity analysis.

We note that the mnAge parameter was listed as 50 in the CEM v2.23 with
the initial submission but that the mean age at entry to the phase Ill 301
study was in fact 55. We have therefore updated the mean age parameter
to be 55 in CEM v2.3.

Table 10: Subjective total sleep time by category and by-arm for study 301
end of follow-up

Numbers Percentage
?,:f:)p time |5 A D50mg PLA D50mg
7+ 61 29 20% 32%
6-7 107 103 35% 33%
<6 142 108 46% 35%
Total 310 310 100% 100%

Having clarified the general structure of the model and the calculation of the
additional parameters, we now describe a step-by-step walk through of the

calculations presented in each column of the lifetime model.

Column B is the year of the model and adding the starting age (now 55)

gives the age in the model in column C.

Columns D and E show the incremental costs and incremental QALYs
respectively drawn from the 12-month model as described above. The first
year of the model (row 8 of the worksheet) refers exactly to the 12-month
model. Therefore, the calculations described for each column below relate

to year 2 onwards in the lifetime model (row 9 onwards in the worksheet).

Column G is the key calculation for the lifetime model as it provides an
estimate of the additional QALYs that could occur through an improvement
in sleep duration. We start by creating a weighted incremental relative risk

of mortality between no treatment and treated cohorts based on the
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estimated distributions across length of sleep categories reported in the

table above.

For the Placebo arm this calculation is:
1x20% + 1.01 x 35% + 1.04 * 46% = 1.022
And for the daridorexant arm the calculation is:
1x20% + 1.01 x 35% + 1.04 * 46% = 1.017

These numbers represent the increased risk of mortality due to insomnia.
Multiplying these numbers by the risk of death (which is looked up from
standard ONS life tables given on the <Ref | ONS Lifetable> worksheet
based on the current age in column C) and calculating the difference gives
the incremental risk of death avoided from daridorexant treatment as a

function of age.

To turn this into a life expectancy benefit, we mutiply this incremental risk of
death by the life expectancy that would be lost if a death were to occur at

that age which is agan looked up from the <Ref | ONS Lifetable> worksheet.

The final step is to quality adjust this life expectancy — we do this by applying
the on-treatment estimate health related quality of life from the short-term
model of 0.746 (cell 132).

As is apparent from column G, this possible additional mortality benefit of
treatment is small relative to the estimated morbidity benefit estimated for
the clinical studies. At age 55, the mortality benefit is less than 1% of the
morbidity benefit rising to a possible 5% at older ages.

Column | estimate persistence with treatment over time. The starting point
is the 55% persistence at the end of year one (though note this is not applied
to the year one results as these are already persistence adjusted). Rather it
is the starting point for persistence to which a further annual rate of
persistence is applied (arbitrarily set to 5% per year in the model since we

have no long-term data).

Clarification questions Page 43 of 101



ERRATUM. In preparing the response to this question we spotted an
error in our implementation of version 2.23 of the model which failed
to adjust for death in the lifetime model as an added risk to
discontinuation on top of the annual dropout rate. This risk of death
is the same as is employed in column G and is looked up from the ONS

Lifetable in the same way

Column J estimates the mean persistence in year 2 and onwards and could

be considered to be similar to a half-cycle correction.

Columns M & N calculate the incremental costs and QALYs weighting by
the persistence in column J and discounting based on the time in model
(column B). Note that in column N the total QALY gain is estimated as the
sum of the morbidity QALY from the short-term model (column E) and the
mortality QALY (column G).

Columns O & P accumulate the persistence adjusted and discounted costs
and QALYs from M & N respectively. The final column presents the
evolution of the ICER from the base case estimate of [l in the first
year to the lifetime estimate of | .

ERRATUM. The lifetime ICER figure quoted above is that produced by
the corrected CEM v2.30. The original model and CS suggested a
lifetime cost-effectiveness of il So while we acknowledge there
was an error in the submitted lifetime model, it turns out that it was not
an important error for the interpretation of the results. The intuition for
this is that it was only the death risk contribution to the persistence
that was omitted — and this is a very small value in early years of the
model. In later years when the death risk is much higher the model
has already predicted that most subjects will have discontinued

treatment.
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B2.

Priority question. Given the limited time horizon of the economic

analyses, extrapolation of the trial data obtained from study 301 and 303

is not required.

a)

b)

Please justify the current model-based approach rather than a trial-

based economic evaluation.

Please perform a trial-based economic evaluation (consistent with
The Professional Society for Health Economics and Outcomes
Research (ISPOR) Good Research Practices, see Ramsey et

al. 2015 https://doi.orq/10.1016/j.jval.2015.02.001) and provide both

a detailed description of the methodology used (with justifications

where appropriate) as well as the calculated results.

Response: We are pleased that the EAG recognises an extrapolation beyond

12-months of clinical data was not required (though we elaborate further in

response to non-priority question B3 below). Given that the model is based on

the three-month phase IIl 301 trial and the 40-week 303 extension study, then

it may seem initially that a fully trial-based analysis should be possible.

a)

b)

Response: Neither the 301 study nor the 303 study collected health
economic endpoints. Therefore, we do not believe a trial-based analysis
is possible. We do, however, recognise that the model is something of a
hybrid — being driven by the trial results through the mediating trial

outcome ISI°.

Response: Given the lack of health economic outcomes, we contend
the referenced ISPOR Task Force paper does not apply to the case
presented here. It is clear from the abstract that the Task Force paper
relates to studies that collect “ ...clinical outcome measures, ... health
resource use and health state utilities directly from study subjects.” Later

in the abstract the Task Force notes that “collection of economic data

Clarification questions Page 45 of 101



should be fully integrated into the study.” This was not the case for the
301 (and 303) studies which only collected clinical information. This is
the reason we contend that this is a pathway model (or perhaps a hybrid
trial-model). Nevertheless, we do a fair amount of trial-based analysis,
particularly the seemingly unrelated regression of 301 which is covered
in detail in the report and further elaborated on in response to priority
question B8 below; as well as the Sheehan Disability Scale (SDS), a 301
and 303 trial questionnaire measuring directly the productivity losses,

explained in detail in answer to question B17 (a).1.

B3. The CS base case analyses adopted a 12-month time horizon. The company
stated that daridorexant has a quick onset and a short half-life. Therefore, the
treatment benefit occurs when taking the drug and that treatment effect stops
when treatment stops. The company expect this 12-month time horizon to
capture relevant patient outcomes. Moreover, it is stated by the company that
daridorexant has demonstrated safety for up to one year. Therefore,
extrapolating beyond 12 months generates substantial uncertainty in the

model.

a) Please clarify what proportion of patients is anticipated to be on

daridorexant treatment 12 months after starting daridorexant treatment.

b) Please clarify what the cost implications are of daridorexant treatment

after 12 months.

c) Please provide a detailed description of the inputs and assumptions
used for the scenario analysis described in the CS, assuming that

patients remain on treatment beyond 12 months (estimated ICER of

B o< QALY gained).
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d) Please provide a scenario analysis, considering the population, input
parameters and assumptions consistent with the CS base case, but only

adding the estimated costs of daridorexant treatment after 12 months.

e) Please, given the above, provide further justifications for the 12-month
time horizon, the implications and the uncertainty related to this

assumption.

Response: We are happy to elaborate on these details.

a) Response: Row 62 of the <Model | 1 Year> worksheet shows the
cumulative persistance with treatment over the timepoints. By the end of the

year, cell 163 shows that ] of patients remain on treatment.

b) Response: The incremental cost implications of treatment (accounting for
persistence) are shown in column J rows 64 to 71 of the <Model | 1 Year>
worksheet. Over the 12 months the incremental cost of daridorexant is
estimated to be ] (cell J64). There are estimated cost savings of £20
(cell J68) in health care resource costs and [} (cell J71) of productivity

costs. This leaves a net cost of treatment over 12 months (not shown in the

model) of just |l - £20 - I =R

c) Response: At the end of 12 months, cells 149 and 152 show the incremental
utility as 0.048 and 3-month cost of daridorexant as [l respectively. Cell
168 shows the estimated direct health care cost savings over the same 3-
month period of £10. The ICER for those remaining on treatment at the end
of the 12-months is therefore estimated as: 0.048 / (Jll -£10)*4 = I

This calculation is performed in cell E86.

d) Response: The requested scenario is already calculated in cell E85 of the
model. The cost of daridorexant over 12 months is: [l x 365 = | EGIN
and the estimated QALY gain over 12 months for those remaining on
treatment is the same 0.048 as given in (c) above. The ICER is therefore
I =s presented in cell ES5.
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e)

Response: The rapid onset and short half-life of daridorexant means that
the fundamental assumption of the model is that treatment benefit is
obtained only for the days that subjects take the medication. For this reason
we believe that the short-term model presented here, which covers the 12-
month period of the clinical trial data, is sufficient to “...reflect all important
differences in costs or outcomes between the technologies being
compared.” (NICE MPG36, 2022, paragraph 4.2.22). Further paragraph
4.2.25 of the same guidance states “A time horizon shorter than a patient’s
lifetime could be justified if there is no differential mortality effect between
technologies and the differences in costs and clinical outcomes relate to a
relatively short period.” Since we are not modelling a mortality difference in
the base case, and because of the quick onset and short half-life, we believe
that focusing on the 12-months of the observed data for the model overs the
most precise estimates of cost-effectiveness, since extrapolating beyond

the observed data necessarily increases uncertainty.

Population

B4.

Priority question. Currently, the CS is missing a description of the

population that is included in the cost-effectiveness model.

a)

b)

Please provide a detailed description of the modelled population.

Please elaborate on how the modelled population matches with the
NICE final scope, clinical practice in England and Wales as well as

the trials used to inform the model.

The trials excluded "subjects with acute or unstable psychiatric
conditions, suicidal ideation with intent, alcohol or drug abuse, or
with history or clinical evidence of any disease, medical condition
or treatment that could affect the subject’s safety or interfere with

the study assessments”.
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Depending on the interpretation of these exclusion criteria, the trial
may have excluded patients with a wide array of mental health
problems. Considering that insomnia is frequently comorbid with
other mental disorders, the exclusion criteria may have therefore
excluded a significant percentage of patients that could usually be
found in UK clinical practice for insomnia. Elaborate on the
implications of the exclusion of those patients on the cost-

effectiveness model and its generalizability to clinical practice.

a) Response: The modelled population is the same as the population enrolled
into studies 301 (i.e., adults with insomnia disorder as per the DSM-5®
criteria and with ISI® score 215). This is consistent with the population in the

decision problem.

b) Response: As mentioned in the response to question A6 (c), the modelled
population of adults with insomnia disorder as per the DSM-5® criteria is
aligned with the NICE final scope. While the modelled population has a
baseline I1SI® score 215 (an inclusion criteria of study 301), this is not
expected to result in a narrower population than that of the NICE final scope

since I1SI® <15 represents subthreshold insomnia (13).

c) Response: The company does not expect the exclusion of subjects "with
acute or unstable psychiatric conditions, suicidal ideation with intent, alcohol
or drug abuse, or with history or clinical evidence of any disease, medical
condition or treatment that could affect the subject’s safety or interfere with
the study assessments" to impact the cost-effectiveness model and its
generalisability to clinical practice. As mentioned in the response to question
A11, the company acknowledges that a significant proportion of patients in
clinical practice are likely to have comorbidities, including neuropsychiatric
disorders. However, the underlying mechanisms of insomnia are thought to
be the same in subjects with and without neuropsychiatric disorders,

including depression.
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Intervention and comparator

BS.

Priority question. Study 301 includes dosages of 25 mg and 50 mg,

Study 303 adds a dosage of 10 mg. According to CS section B.3.2.2 the

economic model only includes the 50 mg dosage.

a)

b)

a)

b)

Please clarify factors that could determine the need for different

dosages.

If authorization is only sought for the 50 mg dosage, see
question A18, please reflect on the plausibility that all patients
would receive the 50 mg dose in clinical practice in England and

Wales.

Please provide an updated model and scenario analyses for
patients receiving the 10 mg dosage and the 25 mg adjusting for

both cost and effects of the different dosages.

Response: A lower dosage of daridorexant (25 mg once daily) is needed
for patients with moderate hepatic impairment or where there is co-
administration of moderate CYP3A4 inhibitors (see response to question
A7(c)).

Response: MHRA authorisation will be sought for both 25 mg and 50 mg
dosages of daridorexant. This is consistent with the approved marketing
authorisation by EMA (32). It is anticipated that most patients will receive
the 50 mg dose in clinical practice in England and Wales, except for a those

mentioned in the response to question B5 (a).

Response: The 10 mg dosage of daridorexant will not be approved for use
in England and Wales, assuming MHRA's label indication is consistent with
that of EMA. As the 25 mg dosage is used only by patients with moderate
hepatic impairment and those on concurrent moderate CYP3A4 inhibitors,
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B6.

the costs and effects are anticipated to be the same as the population that
would receive the 50 mg dosage, as both groups of patients are expected
to achieve similar serum concentrations of daridorexant based on its
pharmacokinetic profile. Therefore, it is not necessary to include scenario

analyses with 10 mg and 25 mg dosages of daridorexant.

Priority question. The NICE final scope specifies that established clinical
management should be the comparator. The NICE CKS for insomnia
mentions sleep hygiene, CBT-l, non-benzodiazepine hypnotic medication,
zolpidem, zopiclone, benzodiazepines and melatonin. Figure 6 of the CS
also highlights some of the comparators, including CBT-l, hypnotic

drugs, Z drugs, and melatonin.

CS section B.3.2.2 argues that daridorexant is the first insomnia treatment
with longer term data and that therefore no treatment is the appropriate
comparator. However, data availability should not be a driving criterion
when deciding upon the relevant comparators. Further, throughout the
CS (for example Figure1 of document A), the company presumably
assumes that daridorexant will be given instead of other treatments (not

in combination with other treatments).

a) Please provide an updated model with scenario analyses with fully
incremental analyses including all relevant comparators (including
sleep hygiene advice, CBT-l, melatonin, Z drugs, hypnotic drugs,
benzodiazepines) in the model, including treatment specific costs
and effects and provide the updated model (allowing the Evidence

Assessment Group (EAG) to reproduce these analyses).
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b) Please elaborate on the implications of assuming that daridorexant
will be given instead of other treatments (not in combination with
other treatments) and provide an updated model with scenario

analyses where applicable to assess the impact of this assumption.

a) Response: The pharmacological treatment options for insomnia mentioned
in the NICE CKS are neither recommended nor approved for long-term use
and are therefore not considered as comparators for daridorexant in the CS.
In addition, existing guidelines do not make specific recommendations for
longer term treatment, and this was highlighted as an unmet need in the CS
(B.1.3.6). This was discussed in detail during scoping, with feedback from
clinical experts and patient groups, resulting in the removal of all
comparators from the final scope and reconfirmed in the Decision Problem
Meeting. The comments from clinical expert during the scoping meeting are

reproduced here for reference: “...At the workshop, attendees also
discussed pharmacological treatments for insomnia. They explained that
none of the currently approved pharmacological treatments are
recommended for long-term use. Daridorexant is expected to be used to
treat insomnia disorder, where symptoms last for more than 3 months per
clinical trials. Therefore, the attendees agreed that none of the comparators
listed in the draft scope are relevant. The scope has been updated to
remove the comparators (41).” Therefore, the company did not pursue a
model including all relevant comparators since this is not relevant to the

NICE final scope.

b) Response: The company does not anticipate daridorexant to be given in
combination with other pharmacological treatments for insomnia according
to its proposed positioning presented in B.1.3.6. In addition, subjects
enrolled in studies 301 and 303 were not permitted to receive other
treatments for insomnia other than CBTi. Therefore, there is insufficient
evidence to support its use in combination with other pharmacological

treatments for insomnia.
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Effectiveness

B7. Priority question. The company mapped ISI scores, an exploratory trial

outcome, to EQ-5D utility values and ISI score is thus the main driver of

effectiveness estimated in the economic model.

a)

b)

a)

b)

How do other clinical endpoints included in the trials (wake after
sleep onset (WASO), latency to persistent sleep (LPS), sTST, IDSIQ
scores) compare to the ISl (for daridorexant compared with the

placebo arm)?

Please provide further justification, per outcome, why the other
clinical endpoints are not considered for mapping (in scenario

analyses).

Response: We have compared these endpoints via an NNT analysis and
presented the results in the response to question A20 (Table 5). The NNT
analysis demonstrates that other clinical endpoints included in the trials
(WASO, LPS, sTST, IDSIQ scores) are equivalent compared to the ISI (for
daridorexant compared with the placebo arm). The mean (95% CI) NNT for
an ISI responder (defined as a change from baseline of < -7 points) at
month-3 in daridorexant 50 mg is [, compared to [l for a sTST
responder (defined as a change from baseline of = 55 min), |l for a
LPS responder (defined as a LPS < 20 min at month-3), |l for a
WASO responder (defined as a LPS < 20 min at month-3).

Response: To the best of our knowledge, there is no dataset to map one of
the other clinical outcomes (LPS, WASO via polysomnography; sTST via
sleep diary) to the EQ-5D, alone or in conjunction with, the healthcare
resource consumption (i.e., GP visit, ER visit, hospitalizations) and the
work/daily activities productivity. The NHWS is a unique dataset as it allows
mapping of the ISI® to these medico-economic outcomes. A single mapping

avoids uncertainty associated with the mapping of different cohorts (e.g.,
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mapping of one clinical outcome to EQ-5D based on a cohort, mapping of

this same outcome to HCRU based on another cohort).

There is precedence in the use of similar mapping functions in sleep
disorder (obstructive sleep apnoea). In August 2021 (NICE guideline
NG202, "Obstructive sleep apnoea/hypopnoea syndrome and obesity
hypoventilation syndrome in over 16s." Methods (2021) (42)), NICE
released an economic guideline comparing the different types of continuous
positive airway pressure machines (CPAP). The treatment effect of CPAP
was measured on the Epworth Sleepiness Scale and mapped to the EQ-5D
(43).

B8. Priority question. CS section B.2.9 explains how the company used
seemingly unrelated regression for the cost effectiveness analysis.
Section B.2.9.1 only describes the methods used for the analysis of the
study period for study 301. Section B.2.9.2 describes what happens when

patients discontinue or re-initiate treatment and does not illustrate the

methods used for the study period of study 303.

In addition, to ascertain the quality of the application of this regression
model, answer & report all questions asked by Kearns et al. guidelines for
the use of regression models in health economic

models (https://pubmed.ncbi.nlm.nih.qgov/23807751/).

a) Please detail the methods and the rationale behind the methods
used to obtain the seemingly unrelated regression model for the

whole model period of 12 months.

b) Please justify the methods used (i.e. the seemingly unrelated

regression model described in the previous sub question).
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a) Response: In responding to this question we restate the rationale for using
seemingly unrelated regression as part of the presented model (answer to
part (b) of the question first). We are unable to present a regression of the
whole 12-month period (part A) of the question above because the
modelling team had access to patient-level data for study 301 only and the
two studies, while having overlap, are not performed in exactly the same
subjects. The 303 study results are taken from the aggregate data reported
in the company clinical study report for the base case analysis with
additional stratification for the subgroup analysis reported. Following the
answer to question (b) we then provide a response to the 27-item checklist

developed by Kearns et al and cited above.

b) Response: Seemingly unrelated regression (SUR) describes a series of
linear equations that appear to be unrelated but are in fact related through
the error term. In STATA SUR is implemented using the sureg command.
When the regressions are ‘unbalanced’ (meaning they do not have the same
explanatory variables) then it can be shown that there are efficiencies in
estimation compared to running unrelated regressions of the same form.
When the equations are ‘balanced’ (so the explanatory variables are the
same) then there is no efficiency gain, but SUR does provide cross-equation

correlations through a single covariance matrix.

The rationale for employing SUR for the estimation of the observed data in

study 301 is as follows:

e SUR allows both the time points (month 1 and month 3) in study 301 to be
modelled together in such a way that the regression equation exactly
reproduces the observed values while capturing the correlation (through the

error terms) between the two equations.

e This allows the appropriate sub-group analysis to be performed at each time
point by including an interaction term between the sub-group variable (ISl
severity of moderate or severe insomnia at the screening visit) and the

treatment arm.

Clarification questions Page 55 of 101



e Because SUR provides a cross-equation covariance matrix then the
appropriate propagation of uncertainty can be performed in the probabilistic
sensitivity analysis using the standard technique of Cholesky

decomposition.

The use of SUR for cost-effectiveness data has been described in detail by
Willan & colleagues (44). It is useful to note before going on to apply the Kearns
check list, that SUR provided a framework for representing the trial results in a
regression framework in a form that directly reproduces the observed values
while allowing appropriate sub-group analysis with the relevant correlations
matrices to allow propagation of uncertainty as described above. This is all
described in the Willan & colleagues article cited above. The SUR is not used
to develop a parsimonious statistical model and therefore much of the Kearns

checklist is not directly relevant.

Application of the Kearn’s checklist to the reported SUR of the 301 study.

1. Have the objectives of the analysis been stated?

The objective was to analyse the 301 study with a framework that would
reproduce the observed outcomes while providing a framework for appropriate

subgroup analysis and propagation of uncertainty.
2. Has the need for a de novo regression analysis been justified?

The regression presented is consistent with a standard by-arm analysis of the
clinical trial data. The explanatory variables are the trial arm and the baseline
ISI such that the base model reproduces exactly the estimated treatment effect

in the trial.

3. Has the source of the data used been stated? This would include synopses
of key study features such as socio-demographic/clinical characteristics and

the data collection method.
Yes. Study 301 characteristics are extensively reported in the submission.

4. Has the total sample size available been reported?
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Yes. A total of 557 subjects (out of 620 in the full analysis set) had ISI data at

baseline, 1 month and 3 months.
5. Are sufficient explanations of all variables used provided?

Yes. The explanatory variables are the trial arm and the baseline ISI such that
the base model reproduces exactly the estimated treatment effect in the trial.

An indicator for severe insomnia at screening is used for the subgroup analysis.
6. Are sufficient numerical and/or graphical summaries provided?
Yes. Reported in the submission AND in the Excel model.

7. Has the quality of data (missing values, outliers, possible bias, etc.) been
described?

Yes. A total of 557 subjects (out of 620 in the full analysis set) had ISI data at

baseline, 1 month and 3 months. 10% of subjects had missing data.

8. Has the type/method of regression model(s) considered been
stated/justified?

Yes. Seemingly unrelated regression (SUR).
9. Have any modelling assumptions been stated?

Yes. There are very few modelling assumptions as this is a standard OLS
regression using simple treatment arm comparisons which means the
regression itself is equivalent to undertaking a simple comparison of means in

a by-arm comparison (for which one would not usually state assumptions).
10. Is a convincing rationale given for the inclusion of explanatory variables?

Yes. The explanatory variables are the trial arm and the baseline ISI such that
the base model provides the estimated treatment effect in the trial. An indicator

for severe insomnia at screening is used for the subgroup analysis.

11. Are sufficient details about the computational methods used provided?
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The SUR was estimated using the sureg procedure in the statistical package
STATA.

12. If more than one model was considered, has justification been given for
why the preferred model has been selected?

Model selection was not attempted. The modelling form and the explanatory
variables were chosen to replicate the trial analysis and provide a framework

for appropriate subgroup analysis and propagation of uncertainty.
13. Has the choice of covariates been justified?

Yes. The explanatory variables are the trial arm and the baseline ISI such that
the base model reproduces exactly the estimated treatment effect in the trial.

An indicator for severe insomnia at screening is used for the subgroup analysis.
14. Is the sample size reported for every model presented?

Yes.

15. Has the handling of missing values (if any) been described?

Yes. Complete case analysis was performed. No imputation was considered
necessary as the missing values were a small proportion of the total sample
size (10%). Table 47 summarizes the demographic characteristics of subjects
included in the analysis. Despite the missing information the characteristics

remain similar to the full analysis set (Table 11).

16. Are the coefficient estimates provided?

Yes. See Table 48.

17. Are appropriate measures of uncertainty and significance provided?
Yes. See Table 48.

18. Are summary measures of goodness of fit presented?
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No. Goodness of fit is not an issue. This is not an exercise in finding a
parsimonious predictive model that provides a good fit to the data, rather the
aim was simply to replicate the reported trial results within a framework that

allowed the appropriate analysis of subgroups and associate uncertainty.
19. Are details of the results of a residual analysis provided?

No. Not necessary/appropriate as the regression model mimics the standard

by-arm analysis of the trial data.
20. Has the model been validated on external (or quasiexternal) data?

No. Not necessary/appropriate as the regression model mimics the standard

by-arm analysis of the trial data.

21. Is the plausibility of the modelled predictions and/or coefficients

discussed?

No. Not necessary/appropriate as the regression model mimics the standard

by-arm analysis of the trial data.
22. Are the results compared to the literature and/or other data?

No. Not necessary/appropriate as the regression model mimics the standard

by-arm analysis of the trial data.
23. Has the method for handling parameter uncertainty been reported?

Yes. Cross-equation covariance matrices are used to propagate uncertainty in

the probabilistic analysis of the decision model.

24. |s sufficient detail given for how parameter uncertainty was handled (e.qg. if

a variance—covariance matrix is used, is this available in some form?)

Yes. The covariance matrix is included in the Excel model and is used to

calculate the Cholesky decomposition matrix to propagate the uncertainty.

25. Is parameter uncertainty appropriately reflected in the DAM?
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B9.

Yes, the regression model is used to get the appropriate statistical quantities to

propagate parameter uncertainty.
26. Has any structural (model) uncertainty been explored (in the DAM)?

No. Not necessary/appropriate as the regression model mimics the standard

by-arm analysis of the trial data.
27. Have the model’s limitations been discussed (and explored if possible)?

No. Not necessary/appropriate as the regression model mimics the standard

by-arm analysis of the trial data.

Priority question. In the base-case the company applies a placebo

adjustment to adjust for the modelled patients receiving no treatment.

This adjustment relies on the assumption that the improvement in ISI
scores is attributable to a placebo effect. It is unclear to the EAG whether
the improvement in ISI scores is attributable to a placebo effect or
whether patients with insomnia may also experience an improvement of
their symptoms without treatment and that some of the observed
improvements may stem from this ‘natural improvement’ (or regression

to the mean).

a) Please clarify whether an improvement of symptoms over time may
have been observed because of a natural improvement and not

because of the placebo effect.

b) Please explain in detail how the placebo adjustment was implemented.

c) Please clarify per time-point what was done in the optimistic and

pessimistic scenario analysis for the treatment and comparator arm.
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d) Please conduct a scenario analysis without the placebo adjustment,

i.e. without removing the placebo effect.

Response: It is reasonable to suppose that regression to the mean might be
responsible for the observed placebo effect in the clinical studies reported.
However, there are two main reasons why we consider that regression to the

mean is not responsible for the observed placebo effect.

(i) The design of the study (reported in Figure 4 of the submission and
reproduced here for convenience) shows that there was a screening phase.
Visit 1 of the study recruited patients who scored 215 on the ISI® scale
indicating they had at least moderate insomnia. However, randomisation
occurred at Visit 4 some 20-31 days later. Regression to the mean does explain

why the baseline ISI measure at randomisation is lower than I1SI® at screening.

Figure 4: Design of study 301 (16) (Reproduced from Figure 7 of CS)

Screening Treatment Period Safety Follow up
(20-31 days) (84 days) (30 days)

No treatment Placebo, Either Placebo, 25 or 50 mg ACT-541468 Placebo, No treatment [
Mo blinding Single blind Double blind Single blind No blinding

Randomization V4

1 Month 2" Month 3" Month EOT EOS
V1 V2 v3 V5 V6 v (EODBT, V8) V9 Vio vil
k 4 k v 25 mg ACT-541468 vV v j
H L__|
Run-n Run-out
- o 50 mg ACT-541468 e
Placebo ‘

V5 and V11 were telephone calls: all other visits were at the site.

= = polysomnography nights; EODBT = end-of-double-blind-treatment; EOS = End-of-Study; EOT = End-of-
Treatment; V = Visit.

(i) Of course, regression to the mean could still explain the placebo effect post

randomisation, however, the observed rebound effect between studies 301 and

303 suggests this is not the case. Although Figure 5 of the submission hints at

this rebound effect, it is not quite apparent because the data are presented as

change from baseline. An alternative presentation of these data is shown in
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b)

absolute terms in the figure below for ISI® scores of patients in 301 who

continued on in the 303 study.

Figure 5: Change in ISI® scores from baseline to the end of extension study
303, all subjects included (reproduced from Figure 13 of CS)

=O=D50mg - 301 PLA-301 =-@=D50mg-303 PLA - 303
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5
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The figure clearly shows that following withdrawal of treatment during the ‘run-
out’ week after the 301 study, those patients who continued into the 303
extension study had returned to the baseline values they were experiencing
prior to the 301 study commencing. If regression to the mean were responsible
for even some of the treatment effect, we would expect the rebound to return

to something less than the original baseline.

Response: The placebo adjustment is simply the difference between the
treated arm of the studies and the placebo arm of the study i.e., the placebo
adjustment used in the model is the standard ITT estimate from the phase lli
301 study.

Response: Figure 6, reproduced from the submission presented, for each time
point the assumptions concerning the ISI® trajectories for the base case
analysis and the optimistic and pessimistic (best/ worst case) scenario

analyses. The figure is reproduced below for convenience. Recall that the first
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d)

3 months of the trajectory comes from the 301 data and the subsequent 9

months comes from the 303 study.

Figure 6: Modelled trajectory of 1SI® from phase Il study 301 and 303 extension

study showing base case, optimistic and pessimistic scenarios regarding

placebo adjustment (reproduced from Figure 15 of CS)

20

]

10 Placebo correction 301 (base case)

MNo placebo correction (optimistic)

Placebo correction 301 & 303 (pessimistic)

Insomina Severity Index (ISI) Total Score

- Daridorexant 50mg

0 3 6 9 12
Months

As Figure 6 shows, the base case assumes a placebo adjustment from the 301
study but caps the placebo adjustment at that 3-month point. By contrast the
dashed line shows the best-case scenario where all the improvement from
baseline is attributed to treatment (that is no placebo adjustment) - this
generates an estimated ICER of [l (see Table 60 of CS). The worst case
scenario assumes that there is a continued placebo adjustment into the period
of the 303 extension study ignoring the evidence that the continued
improvement in ISI® is due to selective attrition (see response to non-priority
question B11 below) - this generates an estimate ICER of ||l (see Table
59 of CS).

Response: We are confused by this part of the question and assume that there
is a typo since the questions asks us to present a scenario without the placebo
adjustment but clarifies that to be without removing the placebo effect.

Nevertheless, we trust that our response to (c) above makes it clear that the
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best and worst case scenarios already presented in the submission cover both

no placebo adjustment and full placebo adjustment.

B10. The CS states that treatment discontinuation was modelled based on observed

discontinuation rates with reference to CS Figure 16. It is unclear to the EAG how

discontinuation rates were estimated and incorporated in the (input parameters of the)

model.

a)

b)

d)

Please detail when and how many patients were modelled to discontinue

treatment.

Please detail how the discontinuation rate was estimated and

incorporated in the (input parameters of the) model.

The CS states that study 303 likely reflects clinical practice more
accurately. However, according to the EAG’s understanding of
Figure 16, discontinuation rates from study 301 and study 303 are
applied in the model. Please justify applying discontinuation rates from
study 301 when these discontinuation rates are less likely to reflect

clinical practice.

Please conduct a scenario analysis applying discontinuation rates from

study 303 throughout the whole model.

We are happy to clarify how the data in Figure 16 were calculated.

a) Response: In the Table 11 we show the numbers of patients continuing

treatment for each time point along with a reminder of which study is being

used.

b) Response: The table also shows the conditional probabilities of dropout

which formed the basis of Figure 16 of the CS.
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Table 11: Conditional dropout rates in study 301 and 303

Numbers in study Conditional dropout
Study week | Model month | D50mg PLA D50mg PLA
301 baseline 0 310 310 0% 0%
301 week 4 1 299 297 4% 4%
301 week 12 3 283 281 5% 5%
303 baseline B ] - -
303 week 14 6 | ] ] ||
303 week 27 9 || || [ | [ |
303 week 40 12 H || | N

c) Response: Our justification for using study 301 discontinuation rates is
simply that we chose to use observed discontinuation rates throughout.
However, we agree that 303 discontinuation is likely to represent real life
since 303 was an open label extension study not a phase Ill explanatory

trial.

d) Response: We have conducted the requested scenario analysis using drop
out rates based on 303 (note this scenario is also described in the response
to B1 (7) above). Drop out in 303 is ] at 14 weeks, with ] further dropout
by week 27, and a further ] by week 40. Using these figures to assume a
dropout of ] in month 1 (one third of the [ rate), a further | over the
next two months (so that dropout at month 3 is Jl}), and then assuming the
subsequent dropout rates at 6, 9 and 12 months are ] (the average of
weeks 27 and 40 in study 303) yields an estimated ICER of ||l
demonstrating that the model is relatively insensitive to small changes in
persistence/dropout. Note that the ICER for those continuing on treatment
at the end of 12 months remains at [l whatever the underlying rate of

dropout in the first year.

B11. An assumption is made for the modelling of the period of study 303: The
improvements in ISI were not due to an increasing effect of treatment but due
to selective attrition. For the no treatment group, a placebo adjustment was
modelled arguing that study 303 presented evidence of selective attrition. Given

the nature of study 303 as a long-term extension study, selective attrition could
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also happen in the treatment arm, where only patients who do not experience
a treatment effect drop out. It is unclear to the EAG how Figure 13 in the CS
shows that selective attrition happened in the placebo arm but not in the

treatment arm.

Please explain why the effect of selective attrition was only assumed for the

placebo arm but not for the treatment arm.

Response: We think there is some confusion here. We use Figure 13 to justify
that there is selective attrition in both the placebo and treated groups of 303.
This is apparent in the lower change in ISI® from baseline from those that drop

out from either arm than for those that continue in either arm.

When we take the data into the model, we use the selective attrition argument
for the treatment arm only (not as stated above for the placebo arm only). The
reason is that the placebo arm is a proxy for no treatment, but it makes no
logical sense within the model for patients to be dropping out from no treatment.

We hope this clarifies the assumptions in the model.

Adverse events (AEs)

B12.

According to the CS, during the double-blind study period in study 301 and
study 303, 37.7% and 38% of the subjects reported at least one treatment-
emergent AE in the daridorexant 50 mg arm respectively, while 1% and 5.1%
of the participants experienced at least one treatment-emergent serious AE.
However, the AEs reported in both studies were of mild or moderate intensity
and expected to not have a significant impact on the HRQoL and patient costs,

and therefore, it was not included in the model.
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Please provide an updated cost-effectiveness model and scenario analyses
incorporating all AEs from study 301 and study 303 as well as the impact on

estimated costs and effects.

Response: We stand by our assertion that daridorexant has excellent safety
data. Indeed, the label indicates that the regulator agrees that side effects are
minor and not substantially different from placebo. While the EAG is correct that
Table 18 shows that 37.7% of the treatment group reported at least one adverse
event, it is also apparent that 34% of the placebo group also reported at least
one adverse event. Although it could be argued that there is a numerical
increase of 3.7% in the treatment group it should also be clear to the EAG that
the listed adverse events are minor such that they are unlikely to have any
HRQoL or resource use consequences. Regulatory studies require a cautious

and broad reporting of possible adverse events.

We believe that it is much more common, within the context of a health
economic model for NICE submission, that quantitative inclusion of adverse
event data be limited to serious adverse events (SAEs) that are much more
likely to have HRQoL and HCRU consequences. Table 19 of the CS shows
potentially treatment related serious adverse events of any type are fewer
numerically in the treatment arm (1%) of the 301 trial than in the placebo group
(2.3%) and are of very low overall frequency (<2%). After adjudication for
adverse events of special interest the overall frequency falls to below 0.5% as

shown in Table 20 of the submission.

The inclusion of all AEs in the model will not have a substantial impact on the
ICER. This is illustrated in the following scenario. The mild nature of the
reported adverse events means that a utility decrement of 0.2 would be a large
decrement, suppose that the duration of the event is 5 days (which is surely an
overestimate) and that the AE is treated by a simple trip to the pharmacy for an
over-the-counter remedy that costs £5. The QALY loss would be 0.2 x 5/ 365
= 0.0038 per event multiplied by the 3.7% additional events in the treated group
giving a net QALY loss of 0.00014. Subtracting this from the base case results
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and adding £5 x 3.7% = 18.5p to the incremental costs moves the reported

base case ICER from | N to .

Quality of life

B13. A generalised linear model was used to create a mapping function from the

cross-sectional National Health and Wellness Survey (NHWS) survey to derive

EQ-5D utilities from 1SI® scores reported in studies 301 and 303. However,

limited information is provided for the EAG to consider the (development of the)

mapping function.

a)

b)

d)

The population used for developing the mapping algorithm (from the
NHWS survey) was broader than the trial population with regards to
psychological problems. Please elaborate on the differences between
the trial population and the population that was used for the development
of the mapping algorithm and the potential implications these differences

may have on the estimated utility values used in the economic model.

Please elaborate on the conceptual overlap between the ISI and EQ-5D

instruments.

Please provide statistics regarding the correlation between the elements

of the ISI and EQ-5D instruments.

Please justify, considering the responses to the preceding sub
questions, that it is appropriate to map the EQ-5D utilities from 1SI®

scores.

Please provide further justification why other outcomes measured in the

pivotal trials are not suitable for mapping to the EQ-5D.

Clarification questions Page 68 of 101



f)

9)

h)

Please consider the ISPOR Good Practices for mapping studies (Wailoo

et al. 2017 https://doi.org/10.1016/j.jval.2016.11.006) and provide

detailed responses to all aspects/considerations mentioned in Tables 1,

2 and 3 of this paper.

Please provide an updated economic model and scenario analyses,
incorporating an updated mapping function considering the ISPOR Good

Practices for mapping studies.

Please provide an updated economic model and scenario analyses,
incorporating published mapping functions between IS| and the EQ-5D
(including the mapping function reported by Gu et al. 2011

https://doi.org/10.1186/1477-7525-9-119).

Please provide an updated economic model and scenario analyses,
incorporated a re-estimated mapping function, including relevant
covariates (including at least age and gender), providing detailed
responses to the ISPOR Good Practices for mapping studies, while
using the following model types (mentioned in Gray et al. 2018

https://doi.org/10.1016/j.jval.2017.09.017):

1) Adjusted Limited Dependent Variable Mixture Model (ALDVMM)

2) Censored Least Absolute Deviations (CLAD)

Please report the root mean squared errors (RMSE) and the mean

absolute errors (MAE) for all mapping functions.

We welcome the opportunity to elaborate on the mapping model.
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The Table 12 below is taken from the submitted Excel model <Ref | NHWS
utility> and shows the fitted model coefficients as well as their baseline values
in the NHWS data set.

Table 12: Fitted model coefficients as well as their baseline values from the
NHWS dataset

Coefficients Standard errors NHWS means
const -1.339 0.023
female -0.053 0.011 0.673
pain 0.250 0.011 0.417
degree 4years -0.059 0.011 0.441
married -0.028 0.010 0.552
employed -0.117 0.013 0.590
retired -0.044 0.017 0.172
current smoker 0.118 0.013 0.242
former smoker 0.049 0.012 0.265
low_moderate_d
rinker -0.080 0.012 0.612
heavy drinker -0.042 0.018 0.126
Combined DP_
PTS AX 0.289 0.011 0.409
ISI Score 0.249 0.006 0
CClI 0.075 0.005 0
BMI R 0.068 0.005 0
treated 0.037 0.016 1
treated &
ISI Score -0.055 0.014 -0.055
Not_Country U
K -0.061 0.016 0

Example of calculation, if the utility score to predict is for an ISI summary total
score is equal to 11:

1 0.05349 (11992) 0.02758 (9850) 0.05933 (8095) 0.11709 (10534) 0.04402
=1- — * = * = e — o _
f) Nl e 17955) 17955) 17955) 17955)
(3142)+0118266 (4377)+0049383 (4782) 0.04209 (2273) 0.08037 (10989)
* | —— . * | —— 5 % ———] — 0. *|——] —0. * | ——
17955 17955 17955 17955 17955
+0.010669 (26'67 — 26'67) + 0.102955 (0'3 — 0'3)+0289408 (7380)+ 0.249725
4 * [ — b * [ ——— . * b
26.67 17955
7506\ | 0036965 « (2232 4 0.046741 * (11 — 12.12) — 0.01028 * [ o2 4 (11— 12.12
*(17955)+ : *(17955)+ : (60 ) S *\ 17055 * (11— 12.12)
0.06051 (17955 = 2128) 133939
— 0. % [———80——— | — 1.
17955

2432
=1-—exp (0.046741 * (11 — 12.12) — 0.01028 * <m * (11 — 12.12)) = 1.3309) = 0.7488

a) Response: There are not too many overlaps in terms of the characteristics of

patients from the trial and the subjects in the NHWS dataset. Age was not
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included in the model because it was insignificant, though the average age of
the NHWS sample was younger at 46 years compared to 55 years among those
recruited to the 301 study. The proportion of women was similar at 67% in
NHWS compared to 65% in the 301 study as was BMI at 26.7 in the NHWS
study compared to 26.3 in the 301 study. Probably the most important
difference was the ISI® score which had a mean of 12.6 (subclinical) in NHWS
compared to 19.2 (moderate) in the 301 study. We do not think that there is a
conceptual problem with developing the mapping function on a broader range
of severity than the clinical trial. Indeed, it could be argued that this is a positive
attribute since a broader range of ISI® and EQ5D values should result in a more

robust mapping algorithm.

b) Response: We did comment on the conceptual overlap between ISI® and EQ-
5D in Section B.3.13 of the submission. The mapping algorithm above has
demonstrated that insomnia disorder as measured by I1SI® does correlate with
EQ-5D and was suitable to estimate the QALY's presented in this submission.
Nevertheless, it is also very plausible that EQ-5D does not fully capture the
impact of insomnia disorder on HRQoL. It has long been understood that EQ-
5D may miss important dimension of HRQoL for some conditions — past
research has explored the potential use of ‘bolt-on’ dimensions to capture
missing dimensions. One of the most popular candidates for a bolt-on is fatigue,
as fatigue is a feature of many health conditions including insomnia disorder
(45). Perneger and Courvoisier examined possible missing dimensions from
EQ-5D and identified separately fatigue/ energy and sleep as two dimensions
that are poorly represented (46). Therefore, we believe it is reasonable to
consider that the QALY estimates presented in this submission are an

underestimate of the benefits of daridorexant on HRQoL.

c) Response: The model presented is a GLM and so strictly speaking an R2
statistic (where R2 is the square of the correlation) is not estimated. However,
in an OLS model the R2 statistic was 35% suggesting the correlation between
ISI® and EQ-5D after adjustment for covariates in the model is approximately

sqrt(0.35)=60%. We consider this a good correlation.
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Below, the non-adjusted GLM models summary statistics show that the ISI® 28-
item (7 questions with 4 levels, 0 being the reference level) model is
comparable to the ISI® total score (R2: 0.194 vs. 0.179, BIC: -11,567.3 vs. -
11,652.0, respectively; The BIC penalising more heavily for complex models).
As per their coefficients, levels of questions related to daytime functioning
symptoms (Q5 to Q7: interference with daily functioning, worry about sleep, and
sleep dissatisfaction) correlated better than night-time symptoms questions (Q1
to Q4: sleep onset and sleep maintenance difficulties (both nocturnal and early

morning awakenings), satisfaction with current sleep pattern).

ISI® Total Score versus ISI® Domains

Table 13: Numerical results for the GLM models based on the individual
guestions and the ISI total score.

MSE R2 Log- AlC BIC

likelihood
ISI® questions | 0.040865 0.194164 5925.7 -11793.3 -11567.3
ISI® total score | 0.041620 0.179260 5835.8 -11667.6 -11652.0

Table 14: Coefficients and p-values of the GLM model based on the individual
ISI questions.

con | Q1 Q1 Q1 Q1_ |Q2_ |1Q2_ |Q2_ (Q2_ (Q3_ (Q3_ | Q3
st. 1 2 3 4 1 2 3 4 1 2 3

coe | - 0.00 (0.05 | 0.13 | 0.19 | 0.06 |[0.13 |[0.20 | 0.27 |- -
ff. 1.83 | 84 63 09 17 71 43 55 73 0.01 [ 0.00 | 65

p- 0.00 | 0.64 | 0.00 | 0.00 | 0.00 | 0.00 [0.00 [0.00 |0.00 |0.32 | 0.89 | 0.39
val |0 4 2 0 0 0 0 0 0 0 5 0

ue
Q3_ (Q4_ |Q4_ |Q4_ |Q4_ |Q5_ |Q5_ |Q5_ |Q5_ |Q6_ |Q6_ | Q6_
4 1 2 3 4 1 2 3 4 1 2 3
coe 0.20 (0.31 [ 0.43 | 0.54 | 0.10 | 0.15 [ 0.25

p- 0.83 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 (0.00 [0.00 |0.00 |0.00 |0.00 |0.00
val |1 7 3 2 6 0 0 0 0 0 0 0
ue
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Q6 4 [Q7.1|Q7.2 |Q@7.3 |[Q7 4

coeff. | 0.2349 | 0.057 | 0.1117 | 0.1644 | 0.2153

p- 0.000 | 0.001 | 0.000 | 0.000 | 0.000
value

Table 15: Coefficients and p-values of the GLM model based on the ISI total

Score.
constant ISI® score
coefficient -1.2951 0.0579
p-value 0.000 0.000

d) Response: We have conducted a mapping exercise, consistent with good
practice guidance on mapping studies, to show that ISI® can be mapped to
EQ5D. We consider the fit to be good, but nevertheless an underestimate since
there is some evidence that EQ-5D does not cover all relevant domains for
insomnia-related HRQoL due to known deficiencies of EQ-5D in capturing
fatigue — we therefore suggest that the QALY estimation presented in the model

is likely an underestimate of the true health benefits of treating insomnia.

e) Response: It is not that we consider other measures unsuitable for mapping to

EQ-5D, simply that there are no available data sources to use to estimate a

mapping.

f) Response: We have reviewed the ISPOR Good Practices Guide cited, with
particular reference to the items presented in Table 1 (pre-modelling
considerations), Table 2 (modelling and data analysis) and Table 3 (reporting).
We believe that the development of the mapping function is in alignment with
this Good Practices guide, although we acknowledge within the CS we did not
fully report on a number of aspects that were recommended. In particular,
although we included Figure 7 on the distribution of the EQ-5D (reproduced
below for convenience), we did not link that to the reason for the model choice

clearly enough. Also, it was recommended to include a figure on the fitted
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versus observed estimates across a severity range. We now elaborate on these

points below.

Figure 7: Distribution of the EQ-5D tariff scores in the NHWS dataset
(reproduced from Figure 17 of CS)

noo ¢ Ll £t = &

200 1

The distribution clearly shows that EQSD values have a left skew distribution.
The Task Force report recommends that model selection is based on "...the
most straightforward statistical model type whose assumptions are compatible
with the target utility instrument” and that analysts should use ”...a plot of the
distribution of the utility data to help inform that choice.” Based on Figure 17 of
the CS we chose to model disutility =1 - utility as described in the submission
as it is a simple transformation that renders the data right skew instead of left
skew with a Gamma-Log GLM to handle the skewness in the data. This is a
simple model, consistent with the data distribution and consistent with previous
mapping studies including the Gu et al paper referred to in part (h).

“

The Task Force Report also recommends to provide “...information on fit
conditional on disease severity as measured by the clinical outcome

measure(s). A plot of mean predicted versus mean observed utility conditional
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on the clinical variable(s) should be included”. We are pleased to provide this
additional figure below showing an excellent fit of the model. On average the
model does not show any bias in the extreme values of ISI® (as the Gray et al
citation suggests is a common problem with ‘standard’ methods) — though of
course the very extreme parts of the estimated figure are more noisy due to

fewer observations.

Figure 8: The GLM model average predictions on the dataset (solid line) and
true average values (crosses).
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g) Response: Since we consider that the mapping exercise conforms to the
ISPOR best practice we have not updated our preferred model and so the base

case mapping function remains.

h) Response: Since the Gu et al mapping function is the only other mapping
function between ISI® and EQ-5D that we are aware of, this is the only change
we have made to the model (47). We do not consider Gu et al to represent an
appropriate base case because their mapping function was conducted in a US
sample of subjects using an out-of-date and US-specific tariff. Nevertheless,
we have added the functionality to v2.3 to switch to the Gu et al algorithm as
an alternative to our NHWS algorithm. Using the Gu et al algorithm results in
an ICER of |l compared to our preferred base case of |
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nevertheless the results are relatively insensitive to the choice of mapping

algorithm.

i) Response: Unfortunately, as the data set on which the mapping was
conducted is held by a third part vendor, there simply is not time, within the two-
weeks of responding to these queries, to re-estimate the mapping function.
Furthermore, having reviewed the NICE guidance, the ISPOR Task Force
Report, and the cited article, we respectfully suggest that request to re-estimate
the mapping function is unnecessary. Nowhere does the Task Force report
suggest that ALDVMM and CLAD models are gold standard methods that have
to be considered. Indeed the Task Force Report specifically calls for simple
methods to be employed where possible. The cited Gray et al paper is a cutting-
edge methodological piece, and it is common that cutting-edge methodology is
not the basis of guidance which tends to focus on more standard methods. But
even as a cutting-edge piece they only compared the ALDVMM model to the
standard linear model not to the GLM on disutility which given the typical shape
of utility data is the preferred approach. The referenced article Kaambwa et al
within the Gray et al paper suggests GLM outperforms standard OLS models.
Neither does the Gray et al paper employ a CLAD model — the reference to
CLAD models is through there reference to the Kaambwa et al paper. We have
a theoretical objection to the use of CLAD estimators since they favour median
estimates over the preference in health economic evaluations for expected
(mean) values. These is clearly apparent in Table 3 of Gray et al (who
reproduce Kaambwa et al’s results) where the RMSE of the CLAD estimator is
worse than either the OLS or GLM models but the MAE is better. Since RMSE
is consistent with mean estimation, performance on RMSE is preferred to

performance on MAE.

j) Response: Since we did not report any new mapping functions we did not
report RMSE or MAE for the new models. Although we acknowledge that RMSE
and MEA are often reported together (Gray et al and Kaambwa et al being prime
examples) we question the need for MAE. RMSE is clearly preferred for two
reasons: first it favours models that correctly predict expected values whereas

MAE favours median estimators; second, (R)MSE combines both bias and
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variance, so it is possible to compare biased and non-based estimators. There
is also a practical challenge to presenting both together — since they are both
reported on the same scale then the untrained reader might be tempted to
compare the magnitude of RMSE and MAE - but they are not strictly
comparable since by definition MAE will always have a smaller value than
RMSE.

The RMSE for our preferred algorithm was 0.188 which is marginally higher
than a model that included age and whether subjects had self-reported that they
had received an insomnia diagnosis from a clinician. However, these two
covariates were insignificant, and we chose our favoured model based on the
AIC which was lower for the more parsimonious model. This is another factor
to keep in mind when comparing RMSE - that there is no adjustment for the

number of parameters included in the model.

B14. In the CS, the company mentioned previous evaluations by NICE, including
technology appraisal (TA) 77 and MTG70, that focussed on technologies indicated for

short-term management of insomnia symptoms.

Please provide an updated model and scenario analyses using utilities derived
from other relevant TAs and provide a justification of how these compare to the

utility values currently used.

Response: TA77 summarised guidance on short-term use of so-called ‘Z-
drugs’ to treat insomnia (48). However, the report noted that “No comparative
data on the health related quality of life associated with Z-drugs and
benzodiazepines using generic health status measures were identified, and
there was no evidence to link the clinical endpoints from the trials with quality

of life.”

Similarly in MTG70 (21), which looked at the Sleepio® app as a form of app-
based CBTi the company only submitted a cost-model claiming equivalent

outcomes to face-to-face CBTi. No utility data was used to inform the guidance.
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Costs and resource use

B15. Table 53 of the CS provides the treatment cost for daridorexant (50 mg) and a
discontinuation adjustment for the annual treatment cost. No costs are reported

for the no treatment comparator.

a) Please provide a step-by-step explanation as to how the overall
treatment costs were calculated. Also include this level of detail for all

comparators requested in question B6.

b) Please provide details regarding the discontinuation-adjustment
calculation for daridorexant costs and include discontinuation-

adjustment for all comparators requested in question B6.

c) The model includes costs for the no treatment group. Please justify why
no costs are assumed for the no treatment group in Table 53 of the CS
and provide details regarding the costs used for the no treatment group

in the model, and how these were derived.

We reproduce Table 53 below for convenience.

Table 16: Intervention and comparator costs (reproduced from Table 53 of CS)

Drug Cost per day Annual cost
Daridorexant 50mg - -7
Daridorexant 50mg* NA -7
No Treatment £0 £0

*Discontinuation-adjusted 12-month cost
NA=not applicable

a) Response: Treatment with daridorexant costs - per day x 365 days per
year giving an annual treatment cost of | Jll. \n our response to B6 we justify
why the only appropriate comparator for daridorexant is no treatment which has

an intervention cost of £0.
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b) Response: Discontinuation adjustments are clarified in detail in our response

B16.

to non-priority question B10 above, in particular the added table in part (b).

Response: In common with standard modelling practice, background disease-
related costs are included in the no treatment arm of the model. Since these
are disease-related and not intervention-related, these were not included in
Table 16 which was a NICE template table asking specifically for ‘intervention’
costs. The calculation of these disease-related costs is covered in our response

to non-priority question B16 below.

CS section B.3.5.2 "Health state unit costs and resource use" does not provide
the health states that were considered within the economic model. This section
also provides unit costs for healthcare resource use for 2021 (CS Table 54) but
does not provide details regarding healthcare resource utilisation or price

inflation adjustments.

a) Please specify the different health states that were considered and

details regarding the costs within each of these health states.

b) Unit costs for 2021 for emergency room and inpatient care are derived
from NHS England 2019/20 costs. Please provide detail as to how these

costs were adjusted for inflation.

c) CS Figure 3 is referred to for the predicted direct healthcare cost of each
category of resource use. Please provide detail regarding how resource

utilisation within each given category was estimated.

d) Please provide justification for the three given resource categories (CS
Table 54) being the only costs (in addition to drug acquisition costs)

relevant to the NHS and Personal Social Services perspective.
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a) Response: As described in our response to priority question B1 above, the
model presented does not have ‘health states’. Instead, there is a direct
mapping function between ISI® total score and health care resource use / cost
and the cost for health resource use category is represented in Figure 3
(reproduced below for convenience).

Figure 9: Total predicted direct healthcare costs by ISI® score (49) (shown as
the value of a one-point reduction to that score; reproduced from Figure 3 of
CS)
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ER = Emergency room; GP = General practitioners; IP = Inpatient; ISI = Insomnia Severity Index.

b) Response: Costs were inflated using the CPI index 06: Health (50).

c) Response: Our apologies — this was not adequately described in the
submission — although all of the calculations are provided within the model on
worksheet <Ref | NHWS HCRU>. Resource use information was estimated in
the same way for each of the three categories of resource use. Resource use
in terms of number of visits was the explanatory variable, with IS total score as
an explanatory variable and a range of other covariates included in the model
as potential confounders in order to estimate the independent effect of ISI on
resource use. The model was a GLM with negative binomial distribution family
(commonly employed for count data with overdispersion) and a log link (which

is the canonical link for the distribution). The estimated coefficients of the
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models are presented in column C with the corresponding standard errors in
column D. The covariance matrices and the Cholesky decomposition matrix for
the models are presented alongside the coefficient estimates on the same
worksheet.

At the top of the worksheet, in columns H, | and J you find the simplified models
of resource use where the linear predictor is collapsed using the average values
of all the potential confounding variables to give a ‘new intercept’ variable along
with the independent coefficient for the impact of ISI total score on the resource
use category. These are used to calculate the figures, by ISI® score to populate
figure 3 above, but these are also passed to the <Model | Parameters>

worksheet to drive the disease cost estimation in the model.

d) Response: These are the only cost categories that were available in the NHWS
data. While other costs (e.g. concomitant medication use) are relevant to the
NHS and PSS perspective, these costs were not available in the NHWS data
set. However, since the disease costs are background costs that improved ISI®
will offset, all missing cost categories reflect a conservative assumption that

acts against treatment.

B17. The CS includes a scenario analysis which incorporates costs associated with
productivity losses into the economic model. Productivity losses from chronic

insomnia disorder were estimated in two alternative ways.

a) Please provide a step-by-step explanation as to how the productivity

losses were calculated.

b) For the estimation derived directly from the Sheehan Disability
Scale (SDS) included in the clinical programme, please provide
justification for the assumption of 4.9 working days per week applied to

the level of absenteeism.
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c) Table 55 of the CS contains productivity losses estimated from the SDS.
Please provide justification for the baseline productivity losses being

higher for the treatment group, compared with the placebo group.

d) Please provide an additional scenario analysis using a more

conservative estimate of the average for working days per week.

Section B.3.5.4 of the submission details the two ways in which the productivity
losses are calculated in the model. We welcome the opportunity to provide more

detail on their calculation.
a) Response: (1) Sheehan Disability Scale (SDS)

A five-item index that asks three questions about how work/school life has
been affected, how social time has been affected and how family time has
been affected and then asks two questions about the number of days lost and
the number of days underproductive. Days lost is labelled absenteeism. The
work/school life level of underproductivity multiplied by the number of days
underproductive is labelled presenteeism. Together they combine to give a total
number of days lost. The timescale is for the week prior to administration of the

instrument.

For the SDS® results, please note that Tables 25 and 26 of the CS, the number
of lost days, the number of underproductive days and the level of
underproductivity at work/school reported in the previous week for the phase Il
301 study. For the 303 extension study, the equivalent tables for SDS are tables
45 and 46 of the CS. Tables 24 and 44 of the CS show the productivity score.

These three items are used to calculate the productivity losses.

These results are combined on worksheet <Ref | SDS> in the model with the
observed responses for each of the three items that are used to calculate
productivity losses at each time point in each arm of the model and the

differences between the two arms.
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The first step is to combine the days underproductive with the level of
underproductivity to create a whole time equivalent (WTE) number of
productive days lost. The ten-point underproductivity scale (0 completely
underproductive, 10 completely productive) is divided by 10 and multiplied by
the days underproductive to give the WTE losses due to presenteeism.

The second step is to add the days of absenteeism to give total days lost due

to both absenteeism and presenteeism in the previous week.

The third step is to apply a unit cost to translate these days into productivity
losses measured in GBP. To do this we assume that there are 255 working
days in the year, and we divide this by 52 weeks to get 4.9 working days per
week. We divide the working days per week by 7 to get the proportion of the
week spent working and multiply this by first the number of weeks in the time
period and then the days lost to get the working days lost in the time period.
We then multiply the working days lost by the estimated 7.5 hours in a
working day and apply the hourly wage rate to get the productivity losses in
the time period. We do this separately by treatment arm and for
absenteeism and presenteeism before calculating the total cost per time
period and summing up over time period to get the productivity losses over

the year.

b) Response: (2) Work Productivity and Activity Impairment (WPAI)
questionnaire. Productivity losses data from the NHWS were collected using
the Work Productivity and Activity Impairment (WPAI) questionnaire. The
WPAI-GH consists of six questions: 1 = currently employed; 2 = hours missed
due to health problems; 3 = hours missed for other reasons; 4 = hours actually
worked; 5 = degree health affected productivity while working (using a 0 to 10
Visual Analogue Scale (VAS)); 6 = degree health affected productivity in regular
unpaid activities (VAS). The recall period for the questions 2 to 6 is seven days.
Absenteeism and presenteeism outcomes were generated from the WPAI-GH
and expressed in percentages by multiplying the following scores by 100, using
the following respective equations: 1) percent work time missed due to health

(absenteeism) = Q2/(Q2 + Q4) for those who were currently employed; 2)
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percent impairment while working due to health (presenteeism) = Q5/10 for

those who were currently employed and actually worked in the past seven days.
Lost productivity costs were calculated using the following equations:

Cost of absenteeism = hourly wage * hours missed work in past 7 days in

NHWS * work weeks per year

Cost of presenteeism = hourly wage * (lost productivity while at work in

NHWS/10) * hours worked in past 7 days in NHWS * work weeks per year
Total indirect cost = sum of cost of absenteeism and cost of presenteeism

c) Response: The median annual wage for 2021 is £25,971. Like for the SDS,
given 255 working days per year in the UK and 7.5 hours per working day in
the UK, the median hourly earnings in 2021 for all employees is £13.58 per

hour.

d) Response: With 255 working days in the year and 52 weeks in the year we

get 4.9 working days per week.

As with other variables measured at baseline there can be slight imbalances.
Overall, the difference is small and non-significant and amounts to just £4.41 of

difference between the two arms at baseline.

We presume the EAG is objecting to the 255 working days per year assumption.
Perhaps because some of those working days can be taken by employees as
vacation. So assuming 30 days of vacation time per year we could assume 225
/ 52 = 4.3 working days per week. However, to get the hourly wage rate we
divide the median UK annual salary by 255 working days and assume 7.5 hours
per day. (See cell D86 on the <Model | Parameters> worksheet.). Since any
change to the assumed working days per year would change in both places our

estimates of productivity loss do not change.
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Scenario and sensitivity analyses

B18. To address uncertainty surrounding the cost effectiveness results the company
performed deterministic and probabilistic sensitivity analyses, as well as
scenario analyses. However, for the deterministic sensitivity analysis and
scenario analyses, it is unclear which input parameters and/or assumptions

were changed/varied and which values were used.

Please provide an overview of the specific parameters (and structural

assumptions) that were changed/varied and their corresponding values.

Response: We agree that the deterministic sensitivity analysis could be
confusing because of the type of model so we welcome the opportunity to
clarify. Please note that Table 56 of the CS gives the full parameter list and we
assume it is clear that all parameters assigned a distribution in Table 56 were
included in the probabilistic analysis. The deterministic sensitivity analysis is
presented as a Tornado Diagram in Figure 20 of the CS. We are pleased to
confirm that the label ‘ISI values 301’ relates to letting all of the baseline, month
1 and month 3 ISI parameters that are listed in Table 56 and which are
estimated from the phase Ill 301 study vary simultaneously in a probabilistic
analysis while holding all other parameter values constant at their point
estimates. Similarly, the label ‘ISI values 303’ in Figure 20 relates to letting all
of the ISI parameters that are listed in Table 56 and which are estimated from
the 303 extension study vary simultaneously in a probabilistic analysis while
holding all other parameter vales constant at their point estimates. We do
realise, as we state in the CS, that this is not a usual deterministic analysis. The
principle is that we are letting all of the parameters that are jointly estimated/
related vary together while holding all other parameters constant. We hope that
this clarifies the situation. We are not varying the structural assumptions of the
model though in Figure 20. Structural changes to the model are presented as
scenarios. Although the full parameter listing for scenarios is not listed in Table

56, it should be very clear from the model itself. For example, the sub-group
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analysis uses the interacted SUR model that is presented in full (with Cholesky

decomposition matrix) in worksheet <Ref | ISI analysis (severity)>.

Validation and transparency

B19. Several regression models are used as key structures in the model. Relatively

little detail is provided about their conduct and the adherence to good practice

guidelines.

a)

b)

Please list all regression models described in the CS.

Please complete the Checklist for Statistical Regression Analyses
proposed by Kearns et al. 2013 (Appendix in

https://doi.org/10.1007/s40273-013-0069-y) for each regression model

listed in the preceding question.

Please elaborate on any shortcomings in the reporting of the regression
analyses that were identified by the Checklist and provide additional

clarifications and/or justification when applicable.

Response: The following table lists all regression models employed in
the CS

Table 17: Lists of regression models employed in the CS

No. Description N

1. Seemingly unrelated regression of study 301 557
2. Mapping algorithm from ISI to EQS5D utility 17,955
3. Mapping function from ISI to GP visits 2,306
4. Mapping function from ISI to ER visits 2,306
5. Mapping function from ISI to IP visits 2,306
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6. Mapping function from ISI to WPAI (absenteeism) 1,106

7. Mapping function from ISI to WPAI (presenteeism) 1,106

b) Response: The Kearns checklist has already been reported for the first
equation in the response to question B8 above. The remaining
regression models were all estimated by a third-party vendor using a
common approach to the modelling. The Kearns checklist is completed
below to the best of our ability (as end user of the provided models) and

applies to all of regression models 2 through 6.

Application of the Kearn’s checklist to regression models used in the
NHWS data set.

1. Have the objectives of the analysis been stated?

Yes. The objective was to provide a mapping between ISI and the
dependent variable of interest while adjusting for all possible observed

potential confounders.
2. Has the need for a de novo regression analysis been justified?

Yes. The regressions were necessary because HRQoL utility and HCRU
was not measured in the clinical trial programme. The possible exception
in regression 6 as SDS productivity was measured in the trial — however,
there was an opportunity to examine a further approach to estimating

productivity by mapping through to WPAI.

3. Has the source of the data used been stated? This would include
synopses of key study features such as socio-demographic/clinical

characteristics and the data collection method.

Yes. The NHWS data set is described in the CS.

4. Has the total sample size available been reported?
Yes. See summary table in (a) above.
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5. Are sufficient explanations of all variables used provided?

Yes. The key explanatory variable is ISI — other explanatory variables
available in the data were treated as potential confounders and used to
ensure the mapping between ISI total score and the dependent variable

of interest was independent of observed confounders.
6. Are sufficient numerical and/or graphical summaries provided?

Yes. Detailed numerical reporting in the Excel model (including covariate
matrices and Cholesky decomposition matrices) with graphical

summaries in the CS.

7. Has the quality of data (missing values, outliers, possible bias, etc.)

been described?

Yes, it has been described in the NHWS report. The NHWS is the largest
international self-reported patient database in the healthcare industry,
with annual survey responses dating back to 1998 in the US, 2000 in
Europe and 2008 in Asia (51). The protocol and questionnaire for the
NHWS have been reviewed and have been granted exemption status by
Pearl Institutional Review Board (IRB; Indianapolis, IN, USA; 19-KANT-
204).

NHWS does not include “true” missing values, as values are missing due
to survey skip logic. For example, respondents who reported not taking
prescription medication to treat insomnia would not have response data
for questions regarding prescription medication use. Participant
responses were collected via computerized interface, which eliminated
the likelihood of missing data because an item must be answered before
the next one is displayed. Based on the programming of the survey, out-
of-range or implausible responses are not possible. Prior to initiating the
survey, appropriate edit programming was conducted to assure the final
dataset requires minimal cleaning of invalid responses. The
questionnaire was designed so that instructions are as easy to

understand and clear as possible to avoid missing data. These
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programming procedures for the web-based survey data entry tool
included response ranges, consistency checks, skip patterns, and other
special edit procedures where applicable. At each step of data
processing, results or data manipulations were cross checked by Cerner
Enviza team members who independently replicated the results and/or
verified that the data have been handled appropriately and accurately.
Any inconsistencies identified during this process were corrected before

any further analysis was completed.

Complete data were available for all items except those allowing “don’t
know” or “refuse to answer” responses (e.g., sensitive questions), if
applicable. In such cases, if those variables were included as outcome
measures in bivariate analyses or as covariates in multivariable models,
missing values were included as a separate, defined category, or
assimilated into another category, or omitted altogether (depending on
whether either approach was necessary, e.g., due to problems with
model convergence). If those variables were analysed as outcomes,
respondents with missing data were excluded from analysis (and the
subsample for analysis were reported). No methods to impute missing

values were applied.

8. Has the type/method of regression model(s) considered been

stated/justified?

Yes. Generalised linear models with appropriate distribution families and

canonical link functions.
9. Have any modelling assumptions been stated?
Yes. Functional form of the model and choice of covariates.

10. Is a convincing rationale given for the inclusion of explanatory

variables?

Yes. The key explanatory variable is ISI — other explanatory variables

available in the data were treated as potential confounders and used to
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ensure the mapping between ISI total score and the dependent variable

of interest was independent of observed

11. Are sufficient details about the computational methods used

provided?
Yes, models were estimated in SAS using the genmod procedure.

12. If more than one model was considered, has justification been

given for why the preferred model has been selected?
N/A as only one model per regression was considered.
13. Has the choice of covariates been justified?

Yes. The key explanatory variable is ISI — other explanatory variables
available in the data were treated as potential confounders and used to
ensure the mapping between ISI total score and the dependent variable

of interest was independent of observed confounders. analysis.
14. Is the sample size reported for every model presented?
Yes.

15. Has the handling of missing values (if any) been described?

As mentioned above in answer 7., no methods to impute missing values
were applied, because the NHWS does not include “true” missing
values, as values are missing due to survey skip logic. Complete data
were available for all items except those allowing “don’t know” or “refuse
to answer” responses (e.g., sensitive questions), if applicable. In such
cases, if those variables were included as outcome measures in
bivariate analyses or as covariates in multivariable models, missing
values were included as a separate, defined category, or assimilated into
another category, or omitted altogether (depending on whether either
approach was necessary, e.g., due to problems with model

convergence). If those variables were analysed as outcomes,
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respondents with missing data were excluded from analysis (and the

subsample for analysis were reported).
16. Are the coefficient estimates provided?
Yes. With full reproduction in the Excel model.

17. Are appropriate measures of uncertainty and significance
provided?

Yes.

18. Are summary measures of goodness of fit presented?

No. Goodness of fit not formally assessed.

19. Are details of the results of a residual analysis provided?

No.

20. Has the model been validated on external (or quasiexternal) data?
No. Not clear that any external data were available.

21. Is the plausibility of the modelled predictions and/or coefficients

discussed?

Yes. The estimates are fully utilised and presented and their plausibility
is the subject of the modelling and associated CS.

22. Are the results compared to the literature and/or other data?

To a limited extent. The utility mapping is not disimilar to the previously
reported Gu et al paper and the WPAI estimates are compared to the

observed SDS estimates from the trial and discussed.

23. Has the method for handling parameter uncertainty been reported?
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Yes. Covariance matrices / Cholesky decomposition matrices are used
to propagate uncertainty in the probabilistic analysis of the decision

model.

24. s sufficient detail given for how parameter uncertainty was handled
(e.g. if a variance—covariance matrix is used, is this available in some

form?)

Yes. The covariance matrices are included in the Excel model and are
used to calculate the Cholesky decomposition matrices to propagate the

uncertainty.
25. Is parameter uncertainty appropriately reflected in the DAM?

Yes, the regression model is used to get the appropriate statistical

quantities to propagate parameter uncertainty.
26. Has any structural (model) uncertainty been explored (in the DAM)?

No. Only single regression models were fit to the data. The exception to
this is the utility algorithm where there was more than one regression

model fit but only the preferred model utilised.

27. Have the model’'s limitations been discussed (and explored if
possible)?

Only to a very limited extent.

c) Response: When evaluated against the Kearns checklist there are
some minor shortcomings of the regression modelling identified. These
are principally that only a single functional form model was employed
(with the exception of the utility regression) and there could have been
more extensive reporting of the model fit statistics. Nevertheless, the
general conclusion should be that these regression equations are fit for
purpose. They describe the relationship between ISI® and the dependent
variable of interest based on a large cross-sectional survey and each

model has a functional form that is appropriate to the dependent variable
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B20.

and all available covariates in the dataset are used to protect from
confounding of the relationship between the key covariate of interest
(ISI® total score) and the dependent variable. Of course, as this is an
observational dataset the risk of unobserved confounding remains, but
the main risk of confounding by selection is not relevant to this aspect of

the modelling.

In section 3.14 of the CS, it is described that the face validity and technical

validity of the economic model was assessed.

a) Please provide a detailed description of the validity assessment

performed as well as the results.

b) Please complete the TECH-VER checklist (BlyUkkaramikli et al. 2019,

https://doi.org/10.1007/s40273-019-00844-y) and provide the results.

Response: The validation process followed and described in the CS did not
make direct reference to the TECH-VER guidance as described by
Bluyukkaramikli et al (52). However, we now restate the validation process

below with reference to the TECH-VER guidance in Table 1 of the paper.

Pre-analysis assessment of completeness and consistency was done first,
including checking for hidden sheets, ranges, and modules, links to external
programs, hardcoded values, and password protection. No changes were
made from this review. We then assessed calculation consistency between the
model and the description and values reported in or derived from the trial data

driving the model. Again, no inconsistency was found.

The model was then assessed for correctness of implementation. Black-box
testing was used to identify any suspicious values, and white-box testing was
used to further investigate formulas as necessary. Two errors were identified
and remedied at this stage (note these are listed on the version control section
of the title worksheet of the model — version 2.22 was the version checked and

the corrected version was 2.23):
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1. ICER net productivity values miscalculated: The ICER net productivity
values at each time point were calculated as 12-month values instead of

reflecting the time between each data measure.

2. Net health benefit miscalculated: The net health benefit calculations in
the model were calculating relative to a 3-month time period instead of

the appropriate 12- month time frame.

Next, event calculations were checked to ensure that the distribution of cohorts
among ISI® subgroups and severity subgroups reflected the clinical trial results,
and that the appropriate costs and QALYs were applied to relevant severity

subgroups. No errors were found.

The results calculations were then assessed. This confirmed that the
summation of costs, life years, and quality-adjusted life years were functioning
correctly and pulling in the correct data from the model, and that the ICER
calculations were correct. We also confirmed that cost and quality of life

discounting were appropriately addressed in the lifetime model scenario.

Finally, the model uncertainty analysis and scenario analyses were validated.
No errors were found in the functioning of the macro utilised to run the
probabilistic sensitivity analysis. All scenario analysis toggles and macros were

also found to be sufficiently functional, as was all interactive model functionality.

B21. Please provide cross validations, i.e. comparisons with other relevant NICE TAs
focussed on similar, potentially relevant, diseases, e.g. related NICE
recommendations and NICE Pathways listed in the final scope, and elaborate

on the identified differences regarding:

a) Model structure and assumptions, input parameters related to clinical

effectiveness, health state utility values, resource use and costs

b) And how these differences affect estimated outcomes per comparator /

interventions (life years, QALYSs, costs)
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B22.

Response: As described in our response to non-priority question B14 above,
the models presented in TA77 and MTG70 are not full cost-per-QALY models
for insomnia and therefore our results are not directly comparable to the

previous NICE guidance in this area.

Further external validation of modelled effectiveness would be desirable.

a) Please report on the face validity of the model structure, model
assumptions, model inputs, intermediate outcomes as well as final
outcomes in more detail (including what aspects were assessed and

what were the considerations as well as conclusions).

b) Please assess the external validity of model inputs, intermediate

outcomes as well as final outcomes using

1) Evidence used to develop the economic model.

2) Evidence not used to develop the economic model.

a) Response: As described in the CS, face validity was tested through an
Advisory Board including two expert clinicians and three experienced health
economics experts. Ultimately, the face validity of the model depends on two
factors: the validity of ISI® as a measure of insomnia severity (we believe it is
as it is perhaps the most widely used insomnia index having been translated
into over 50 languages); and the validity of the mapping function from ISI® to
EQ5D (again we believe we have a function that follows best practice guidance

and is consistent with the NICE methods guide).
b) Response:

(1) In terms of evidence used to develop the model: our short-term model uses
direct clinical trial evidence on the effect of treatment on I1SI from the phase llI
301 study and the 303 extension study. RCTs represent a high standard of

evidence and the design was accepted by the regulator. The mapping function
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was developed using a unique commercial data set that administered the ISI

instrument alongside the EQS5D instrument.

(2) In terms of evidence not used to develop the model we can point to the fact
that ISl is an accepted measure for insomnia severity. It has been used in many
clinical studies over many years and has undergone extensive validation over
that time. The only external evidence that we are aware of on the relationship
between ISI® and EQ5D is the Gu mapping function (47). At the EAG’s request
we have updated version 2.30 of the CEM to include the functionality to use the
Gu algorithm as an alternative to the NHWS algorithm we developed and

employed in the model. Using the Gu algorithm results in a very small increase

in the estimated ICER (from | to G

Severity

B23. In CS section B.3.6 Severity, it is stated “Not relevant to this submission”
a) Please justify this statement.

b) Please elaborate on the disease severity and estimate the absolute
QALY shortfall (AS) and proportional QALY shortfall (PS), providing

calculation details ensuring reproducibility of the AS and PS.

c) Please justify what severity modifier is appropriate.

Response: The QALY shortfall does not justify an additional severity weighting
and we therefore assume a QALY weight of 1 will apply.

Proportional Shortfall (PS)

EQ5D quality of life norms (Schneider et al, 2022 Table 1) for women and men
are 0.802 and 0.837 respectively at age 55 (mean age in the 301/303 studies).
This gives an approximate 0.819 Quality of life norm at age 55 averaged across

both sexes.
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In the model (based on the observed data for study 301 at end of follow-up) the

mean ISl in the placebo group is 13.9 corresponding to an EQ5D utility of 0.698.

PS =1 - 0.698/0.819 = 15% which is an order of magnitude below the 85%
threshold for qualifying for a PS multiplier. (Even if we used baseline I1S| of 19.2
corresponding to an EQ5D utility of 0.613 the shortfall is only 25%).

Absolute Shortfall (AS)

Table 2 of the Schneider et al paper gives the quality-adjusted and discounted
life expectancy for women and men at age 55 as 14.19 and 13.77 respectively
or 13.98 averaged across both sexes. Applying the 15% and 25% PS figures
to these absolutes gives the absolute shortfalls as 2.1 and 3.5 absolute QALY
shortfalls which are both far below the 12 QALY shortfall required for the
multiplier to apply.

Uncertainty

B24.

In CS section B.3.7 Uncertainty, it is stated “Not relevant to this submission”.

a) Please justify this statement.

b) Please elaborate on the uncertainty, both quantified and non-quantified

uncertainty, surrounding the cost effectiveness estimates.

c) Please elaborate on potential biases that could potentially increase the

estimated ICER.

Response: We had understood that this section was for new technologies
where there may be significant gaps in the evidence base (e.g. single arm trials)
such that the level of uncertainty merits entry into a managed access scheme.
This is not the case with daridorexant where there is strong clinical trial data
that shows a treatment impact on insomnia and a strong mapping mechanism
that suggests insomnia is associated with EQ-5D utility. We have discussed
uncertainty in each of the scenarios presented in the CS. As the base case is

a 12-month model, by design it mitigates against uncertainty. This was
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discussed in detail in the decision problem meeting - it was agreed that this was
a specific benefit of our approach and that previous appraisals highlighted the

uncertainty of long-term modelling in insomnia.
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Daridorexant for treating insomnia disorder [ID3774]

Patient Organisation Submission

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name Vicki Beevers
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NIC

National Institute for
Health and Care Excellence

2. Name of organisation

The Sleep Charity

3. Job title or position

CEO and Founder

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

The Sleep Charity is a national organisation registered with the Charity Commission. It does not have a
membership, its purpose is to empower the nation with sleep support. It is funded through various income
streams including; grants, contracts with CCGs, donations, trading.

We interact with individuals via our website and have a social media presence. We also run a national
helpline and are commissioned to provide sleep services for families.

4b. Has the organisation
received any funding from the
company bringing the
treatment to NICE for
evaluation or any of the
comparator treatment
companies in the last 12
months? [Relevant companies
are listed in the appraisal

stakeholder list.]

10/09/2021 - Takeda UK Ltd (Shire) - £125
17/06/2021 - Gilead Sciences Ltd - £540
01/04/2021 -Takeda UK Ltd (Shire) - £150

Funding has been received from the above pharmaceutical companies in return for the charity providing
information around behavioural sleep intervention, this is provided through written information and
presentations.
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If so, please state the name of
the company, amount, and

purpose of funding.

4c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

No

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

Through a variety of means. We have steering groups for various projects, we evaluate all of our one to
one support/training. Gather experiences is an integral part of our work, we have also worked with various
academic organisations to ensure the information that we gain is independently evaluated and methods
used appropriate.

Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

It is extremely isolating and impacts on every area of wellbeing; mental health, physical health, emotional
wellbeing. Chronic sleep deprivation can impact on a person’s ability to take part in everyday activities,
increasing risk of trips/falls/road traffic accidents. The immune system can also become compromised,
and it impacts on weight. There are close links with sleep issues and anxiety/depression. Quality of life
can be seriously compromised, some individuals have had to give up work, impacting on
income/housing/relationships.

Carers experience chronic sleep deprivation and fatigue when caring for someone with the condition.
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Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

They report that there is little in the way of specialist support or help. Sleeping tablets are often
prescribed but are viewed as more of a sticking plaster rather than a solution. They are often exhausted
as well and need one to one support to make changes

8. Is there an unmet need for

patients with this condition?

There is a huge unmet need in this area. People want to share their sleep issues with somebody who
empathises and has expertise in the field. This involves taking a thorough assessment which cannot
possibly take place in a standard GP appointment. Patients want to understand why they are having
issues and what strategies would be most effective in tackling the problem.

Some patients are offered sleeping tablets, others may be signposted onto an app such as Sleepstation
or Sleepio. The apps can be effective depending on the individual and the problem, there has to be
motivation to use it however which can be difficult when exhausted. This seems to be a postcode lottery
and not all GPs in the areas are aware of the apps when patients can access them.

The Sleep Charity provide a national sleep helpline that runs 5 times each week.

Others are asked to keep sleep diaries which is often reported as being unhelpful as no interpretation of
the data is made.

Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

Not aware of anyone using this currently.
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Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

Not aware of anyone using this currently.

Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

N/A

Equality

12. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?

N/A
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Other issues

13. Are there any other issues N/A
that you would like the

committee to consider?

Key messages

15. In up to 5 bullet points, please summarise the key messages of your submission:

¢ Insomnia is a significant health inequality that impacts widely
e Sleep deprivation impacts on wellbeing; mentally/physically/emotionally
e There is an enormous cost to society by not addressing insomnia, effective treatment will be hugely cost saving

e There is little specialist support available in the UK

o Patients are often prescribed sleeping tablets with may not be appropriate, Cognitive Behavioural Therapy for Insomnia should be
tried first.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.
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Your privacy
The information that you provide on this form will be used to contact you about the topic above.

[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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1. EXECUTIVE SUMMARY

This summary provides a brief overview of the key issues identified by the Evidence Assessment
Group (EAG) as being potentially important for decision making. If possible, it also includes the EAG’s
preferred assumptions and the resulting incremental cost effectiveness ratios (ICERs).

Section 1.1 provides an overview of the key issues, Section 1.2 presents the key model outcomes,
Section 1.3 discusses the decision problem, Section 1.4 discusses issues relating to the clinical
effectiveness, and Section 1.5 discusses issues relating to the cost effectiveness. A summary is
presented in Section 1.6.

Background information on the technology, evidence and information on key as well as non-key issues
are in the main EAG report. For more details, please see Sections 2 (decision problem), 3 (clinical
effectiveness) and 4 (cost effectiveness).

All issues identified represent the EAG’s view, not the opinion of the National Institute for Health and
Care Excellence (NICE).

1.1 Overview of the EAG’s key issues

Table 1.1: Summary of key issues

ID3774 | Summary of issue Report
Sections
1 It is possible that the population in the trials is narrower than the population | 2.1

in the decision problem. This has implications for the applicability.

2 Although daridorexant is designed as a replacement treatment for those 2.1
people that may be unsuitable for established care treatments such as CBT-I,
most of those in the trials have never had the opportunity to receive or reject
CBT-L

3 The comparator in the decision problem is established clinical management. | 2.3
However, the comparator in the clinical effectiveness evidence presented in
the CS is placebo with no mention of established clinical management and in
the cost effectiveness section it is referred to as no treatment. There is no
attempt by the company to perform an indirect treatment comparison to
rectify this situation. The CS therefore fails to present data relating to the
decision problem.

4 Numerous outcomes that measure the same construct are presented, 2.4
increasing the risk of type I errors

5 The clinical effectiveness evidence (albeit evidence that covers daridorexant | 3.2
versus placebo rather than daridorexant versus established clinical
management) omits a key paper

6 Ethnic make-up of the trials differs from the ethnic make-up of the UK 3.2.1
population. The trials have not been sub-grouped for ethnicity sufficiently
comprehensively across the two trials, making it difficult to exclude
ethnicity as an effect modifier. Therefore, applicability of the trial findings is

unclear.

7 Shorter term benefits of daridorexant over placebo do not appear to persist 3.2.5
into the longer term in all cases

8 Studies 301 and 303 which inform the health economic model excluded 423

patients with mental health problems. Because insomnia is frequently
comorbid with other mental health problems the exclusion of patients with

13
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ID3774

Summary of issue

Report
Sections

mental health problems may decrease the generalisability of the underlying
evidence to the decision problem

A variety of pharmaceuticals and therapies are available for the treatment of
insomnia. The company only included no-treatment as a comparator to
daridorexant in the health economic model.

424

10

The company did not include the 25 mg dosage of daridorexant in the cost
effectiveness model even though it is part of the anticipated market
authorisation.

424

11

As per the CS, the no-treatment arm was modelled to have no dropout, as
patients receiving could not dropout from receiving no treatment. However,
in the economic model provided by the company, the dropout rates observed
in studies 301 and 303 for the daridorexant arm were applied to both
daridorexant and no-treatment groups. This contradicts the statement made
by the company.

4.2.6

12

For the company base case placebo effect was only included for the first
three months in the no-treatment arm, but not for the remaining 40 weeks.
The EAG considers that the effect of selective attrition on the daridorexant
group and the possibility of regression to the mean on the no-treatment
group, were not sufficiently justified by the company, and these effects
could have biased the comparison in favour of the intervention.

4.2.7

13

The company excluded the AEs reported in studies 301 and 303 from their
cost effectiveness model, assuming that these are minor AEs and would not
be expected to have consequences on resource use or HRQoL.

4.2.7

14

There were several issues related to the mapping of ISI© scores to EQ-5D
utilities, including the generalisability of the mapping function to the target
sample, (lack of) conceptual overlap between ISI© and EQ-5D instruments,
(lack of) validation of the mapping function and (lack of) exploring other
model types.

4238

15

In addition to treatment acquisition costs, the CS only incorporated costs and
resource use for GP visits, emergency room visits and inpatient care. The
company justified the decision due to these being the only categories
captured in the NHWS dataset and stating that the approach was
conservative. Such a conclusion cannot be drawn in the absence of
supporting evidence.

429

AE = Adverse events; CBT-I = insomnia-related cognitive behavioural therapy; CS = company submission;
EAG = Evidence Assessment Group; EQ-5D = European Quality of Life-5 Dimensions; GP = General
Practitioner; HRQoL = Health-related quality of life; ISI = Insomnia Severity Index; NHWS = National Health
and Wellness Survey; UK = United Kingdom

1.2 Overview of key model outcomes
NICE technology appraisals compare how much a new technology improves length (overall survival)
and quality of life (QoL) in a quality-adjusted life year (QALY). An ICER is the ratio of the extra cost
per QALY gained.

Overall, the technology is modelled to affect QALY's by:

e The insomnia severity index (ISI®) scores of Study 301 and Study 303,
e The ISI® score to European Quality of Life-5 Dimensions (EQ-5D) mapping algorithm.

14
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Overall, the technology is modelled to affect costs by:

e Treatment costs
e Health care costs
e Productivity loss (in scenario analyses)

The parameters that have the greatest effect on the ICER (based on the company’s sensitivity analyses)
are:

e The ISI® scores of Study 301 and Study 303
e The parameters of the mapping algorithm of the ISI® scores to EQ-5D

Scenarios in the company submission (CS) that have the greatest impact on the ICER (not including
scenarios related to discount rates and time horizon) were:

e Inclusion of indirect costs (£.per QALY gained)
e Optimistic scenario (£.per QALY gained)
e Pessimistic scenario (£.per QALY gained)

1.3

The decision problem addressed in the CS is broadly in line with the final scope issued by NICE.
However, the population is unclearly defined (Tables 1.2 and 1.3), the comparator in the trials differs

The decision problem: summary of the EAG’s key issues

from the NICE scope (Table 1.4) and there is a multiplicity of outcomes covering the same

construct (Table 1.5).

Table 1.2: Key issue 1. Possibly inapplicable population

Report Section

2.1

Description of issue and
why the EAG has
identified it as important

It is possible that the population in the trials is narrower than the
population in the decision problem. This has implications for
applicability.

What alternative approach
has the EAG suggested?

The company has been asked to confirm the definition of the
population, to define the typical symptoms of insomnia and to
define daytime impairment. The company has also been asked to
discuss applicability implications if the population in the
decision problem turns out to be broader than that defined in
Study 301.

What is the expected effect
on the cost effectiveness
estimates?

Unknown

What additional evidence
or analyses might help to
resolve this key issue?

The company has been asked to confirm the definition of the
population, to define the typical symptoms of insomnia and to
define daytime impairment. The company has also been asked to
discuss applicability implications if the population in the
decision problem turns out to be broader than that defined in
Study 301.

EAG = Evidence Assessment Group

15
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Table 1.3: Key issue 2. Study population not unsuitable for ECM such as CBT-I

Report Section

2.1

Description of issue and
why the EAG has
identified it as important

Although daridorexant is designed as a replacement treatment for
those people that may be unsuitable for established care
treatments such as CBT-I, most of those in the trials had never
had the opportunity to receive or reject CBT-I.

What alternative approach
has the EAG suggested?

A sub-group analysis would be useful that splits the sample into
those using CBT-I and those that have not.

What is the expected effect
on the cost effectiveness
estimates?

This is currently uncertain.

What additional evidence
or analyses might help to
resolve this key issue?

A sub-group analysis would be useful that splits the sample into
those using CBT-I and those that have not.

established clinical management

CBT-I = insomnia-related cognitive behavioural therapy; EAG = Evidence Assessment Group; ECM =

Table 1.4: Key issue 3. Inappropriate comparator

Report Section

2.3

Description of issue and
why the EAG has
identified it as important

The comparator in the decision problem is ‘established clinical
management’. However, the comparator in the clinical
effectiveness evidence presented in the CS is placebo with no
mention of established clinical management.

It may be noted that concomitant treatments in the trials were
allowed alongside the randomised treatments. CBT-I was
allowed provided it had been started 4 or more weeks prior to
baseline and continued throughout the studies. Non-prohibited
drugs that were part of the patients’ normal care were also
permitted. There is little information provided on the
comparability between arms. However, it can be assumed that
because the studies were double-blinded any concomitant
treatments should have been comparable between arms; blinding
would ensure there could be no way in which preferential
provision could be administered. Therefore, any ECM used in
the studies would have been comparable between groups and so
it could be regarded as a comparison of daridorexant plus ECM
vs. ECM, which does not equate to daridorexant versus ECM
(the comparison apparently defined in the NICE scope). In fact,
the company argue in the cost-effectiveness section that the
placebo arm is equivalent to no treatment.

There is no attempt by the company to perform an indirect
treatment comparison to rectify this problem. The CS therefore
fails to present data relating to the decision problem. The first
line clinical management for insomnia disorder is CBT-I, and it
is unclear why this is not included in the decision problem as
‘established clinical management’.

What alternative approach
has the EAG suggested?

Unless the population precludes CBT-I, the company needs to
carry out an indirect treatment comparison, using RCTs looking

16
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Report Section

2.3

at CBT-I versus placebo plus no treatment or ECM excluding
CBT-I in a highly comparable population.

What is the expected effect
on the cost effectiveness
estimates?

The effects are currently uncertain.

What additional evidence
or analyses might help to
resolve this key issue?

Unless the population precludes CBT-I, the company needs to

carry out an indirect treatment comparison, ideally anchored to
RCTs looking at CBT-1 versus placebo in a highly comparable
population.

CBT-I = insomnia-related cognitive behavioural therapy; CS = company submission; EAG = Evidence
Assessment Group; RCT = randomised controlled trial

Table 1.5: Key issue 4. Multiple outcomes covering the same construct

Report Section

24

Description of issue and
why the EAG has
identified it as important

Numerous outcomes that measure the same construct are
presented, increasing the risk of type I errors.

What alternative approach
has the EAG suggested?

The company needs to select the most relevant of the multiple
outcomes per construct (based on a reasoned rationale, not effect
sizes)

What is the expected effect
on the cost effectiveness
estimates?

This is expected to reduce cost effectiveness estimates

What additional evidence
or analyses might help to
resolve this key issue?

The company needs to select the most relevant of the multiple
outcomes per construct (based on a reasoned rationale, not effect
sizes)

EAG = Evidence Assessment Group

14

The clinical effectiveness evidence: summary of the EAG’s key issues

The EAG identified three major concerns with the evidence presented on the clinical effectiveness,

namely the omission of a key paper (Table 1.6), ethnic differences between the trials and the United

Kingdom (UK) population (Table 1.7) and a possible lack of long-term benefit for some outcomes,
which was not highlighted by the company (Table 1.8).

Table 1.6: Key issue 5. Omission of key paper

Report Section

3.2

Description of issue and
why the EAG has
identified it as important

The clinical effectiveness evidence (albeit evidence that covers
daridorexant versus placebo rather than daridorexant versus
established clinical management) omits a key paper.
NCT02839200 (Dauvilliers et al. 2020) is included in the SLR,
[Table 8 of Appendix D of the CS], but not in the main analysis
of clinical efficacy evidence in the CS, even though it appears to
be relevant, as it compares 50 mg daridorexant to placebo.

What alternative approach
has the EAG suggested?

The key paper should be included and added to the evidence
presented in the CS.

What is the expected effect
on the cost effectiveness
estimates?

The effects are uncertain.

17
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Report Section

3.2

What additional evidence
or analyses might help to
resolve this key issue?

Inclusion of the key paper.

CS = company submission; EAG = Evidence Assessment Group; SLR = systematic literature review

Table 1.7: Key issue 6. Ethnic differences between trials and UK population

Report Section

3.2.1

Description of issue and
why the EAG has
identified it as important

Ethnic make-up of the trials differs from the ethnic make-up of
the UK population. The trials have not sub-grouped for ethnicity
sufficiently comprehensively across the two trials, making it
difficult to exclude ethnicity as an effect modifier. Therefore,
applicability of the trial findings is unclear.

What alternative approach
has the EAG suggested?

Comprehensive sub-grouping for ethnicity across both studies
and all outcomes.

What is the expected effect
on the cost effectiveness
estimates?

The effect is uncertain.

What additional evidence
or analyses might help to
resolve this key issue?

Comprehensive sub-grouping for ethnicity across both studies
and all outcomes.

EAG = Evidence Assessment Group; UK = United Kingdom

Table 1.8: Key issue 7. Possible lack of long-term benefits for some outcomes that was not

highlighted by the company

Report Section

Table 1.8, 3.2.5

Description of issue and
why the EAG has
identified it as important

Shorter term benefits of daridorexant over placebo do not appear
to persist into the longer term in some outcomes. This was
inadequately demonstrated in the CS. For example, the company
carried out between-arm analyses for most of the shorter-term
analyses (where significant effects were seen). However, for
most of the longer-term analyses (where non-significant effects
were subsequently demonstrated by between-arm analyses
conducted by the EAG) the company failed to carry out between-
arm analyses.

What alternative approach
has the EAG suggested?

Although the lack of longer-term benefit could be related to a
lack of statistical power in the longer-term analyses, this does not
mean that a true lack of long-term benefit is excluded. The EAG
has therefore stressed the importance of making the committee
aware of the possibility of a lack of long-term benefit.

What is the expected effect
on the cost effectiveness
estimates?

This will reduce the cost effectiveness estimates.

What additional evidence
or analyses might help to
resolve this key issue?

Further longer-term data with greater statistical power would be
very helpful.

CS = Company submission; EAG = Evidence Assessment Group
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The cost effectiveness evidence: summary of the EAG’s key issues

A full summary of the cost effectiveness evidence review conclusions can be found in Section 6.4 of

this report. The company’s cost effectiveness results are presented in Section 5, the EAG’s summary
and detailed critique in Section 4, and the EAG’s amendments to the company’s model and results are
presented in Section 6. The key issues in the cost effectiveness evidence are discussed in Table 1.9 to

Table 1.16 below.

Table 1.9: Key issue 8. Population: Study 301 and Study 303 excluded patients with mental

health problems

Report Section

4.2.3

Description of issue and
why the EAG has
identified it as important

Studies 301 and 303 which inform the health economic model
excluded patients with mental health problems. Because insomnia is
frequently comorbid with other mental health problems the exclusion
of patients with mental health problems may decrease the
generalisability of the underlying evidence to the decision problem.

effect on the cost
effectiveness estimates?

What alternative New evidence for patients with comorbid mental health problems
approach has the EAG receiving different treatments has to be collected.

suggested?

What is the expected Unclear.

What additional
evidence or analyses
might help to resolve this
key issue?

New evidence for patients with comorbid mental health problems
receiving different treatments has to be collected.

EAG = Evidence Assessment Group

Table 1.10: Key issue 9. Intervention and comparators: The company implemented only “no

treatment” as a comparator

Report Section

4.2.4

Description of issue and

A variety of pharmaceuticals and therapies are available for the

effect on the cost
effectiveness estimates?

why the EAG has treatment of insomnia. The company only included no-treatment as a

identified it as important | comparator to daridorexant in the health economic model.

What alternative The EAG suggested in the clarification request that the company

approach has the EAG include relevant comparators such as sleep hygiene advice, CBT-I,

suggested? non-benzodiazepine hypnotic medication, zolpidem, zopiclone,
benzodiazepines and melatonin. The company did not comply with
this request.

What is the expected Unclear, potentially small.

What additional
evidence or analyses
might help to resolve this
key issue?

The health economic model has to include all relevant comparators.

CBT-I = insomnia-related cognitive behavioural therapy; EAG = Evidence Assessment Group
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Table 1.11: Key issue 10. Intervention and comparators: The 25 mg dosage was not included in

the cost effectiveness model

Report Section

4.2.4

Description of issue and
why the EAG has
identified it as important

The company did not include the 25 mg dosage of daridorexant in the
cost effectiveness model even though it is part of the anticipated
market authorisation.

What alternative

As evidence for the subgroup for which the 25 mg dosage would be

effect on the cost
effectiveness estimates?

approach has the EAG used is missing, analyses are currently not possible.
suggested?
What is the expected Unclear.

What additional
evidence or analyses
might help to resolve this
key issue?

New evidence for the subgroup for which the 25 mg dosage of
daridorexant would be used has to be collected.
Meanwhile a scenario analysis using only data from patients who

received the 25 mg population in studies 301 and 303 would be of
interest.

EAG = Evidence Assessment Group

Table 1.12: Key issue 11. Treatment effectiveness and extrapolation: Dropout adjustment

Report Section

4.2.6

Description of issue and
why the EAG has
identified it as important

As per the CS, the no-treatment arm was modelled to have no
dropout, as patients receiving could not dropout from receiving no
treatment. However, in the economic model provided by the
company, the dropout rates observed in studies 301 and 303 for the
daridorexant arm were applied to both daridorexant and no-treatment
groups. This contradicts the statement made by the company.

What alternative

Applying no dropout rates for the no-treatment arm, and the dropout

effect on the cost
effectiveness estimates?

approach has the EAG rates from studies 301 and 303 to the daridorexant arm.
suggested?
What is the expected Daridorexant is dominated by no-treatment.

What additional
evidence or analyses
might help to resolve this
key issue?

N/A

CS = company submission; EAG = Evidence Assessment Group; N/A = not applicable

Table 1.13: Key issue 12. Treatment effectiveness and extrapolation: Assuming no improvement
in the no-treatment arm after the third month

Report Section

4.2.7

Description of issue and
why the EAG has
identified it as important

For the company base case placebo effect was only included for the

first three months in the no-treatment arm, but not for the remaining
40 weeks. The EAG considers that the effect of selective attrition on
the daridorexant group and the possibility of regression to the mean

on the no-treatment group, were not sufficiently justified by the
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Report Section

4.2.7

company, and these effects could have biased the comparison in
favour of the intervention.

What alternative

The EAG suggested selecting the pessimistic scenario from the CS

effect on the cost
effectiveness estimates?

approach has the EAG and applying the same placebo effect observed in both studies (301
suggested? and 303).
What is the expected The expected effect would be an increase in effectiveness on the

comparator arm (no-treatment) and hence an increase on the ICER

(from I to <)

What additional
evidence or analyses
might help to resolve this
key issue?

N/A

N/A = not applicable

CS = company submission; EAG = Evidence Assessment Group; ICER = incremental cost effectiveness ratio;

Table 1.14: Key issue 13. Adverse events exclusion from the cost effectiveness model

Report Section

4.2.7

Description of issue and
why the EAG has
identified it as important

The company excluded the AEs reported in studies 301 and 303 from
their cost effectiveness model, assuming that these are minor AEs and

would not be expected to have consequences on resource use or
HRQoL.

What alternative

An updated cost effectiveness model and scenario analyses

effect on the cost
effectiveness estimates?

approach has the EAG incorporating all AEs from studies 301 and 303.
suggested?
What is the expected Unclear.

What additional
evidence or analyses
might help to resolve this
key issue?

An updated cost effectiveness model and scenario analyses
incorporating all AEs from studies 301 and 303.

AEs = adverse events; EAG = Evidence Assessment Group; HRQoL = health-related quality of life

Table 1.15: Key issue 14. Health-related quality of life: mapping of ISI® scores to EQ-5D

utilities

Report Section

4.2.8

Description of issue and
why the EAG has
identified it as important

There were several issues related to the mapping of ISI® scores to EQ-
5D utilities, including the generalisability of the mapping function to
the target sample, (lack of) conceptual overlap between ISI® and EQ-
5D instruments, (lack of) validation of the mapping function and (lack
of) exploring other model types.

What alternative
approach has the EAG
suggested?

Scenario analysis incorporating a re-estimated mapping function in
line with ISPOR Good Practices for mapping studies and including
relevant covariates.

Scenario analyses exploring ALDVMM and CLAD models.

Detailed responses to all aspects/considerations mentioned in Tables
1, 2 and 3 of the ISPOR Good Practices for mapping studies.
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Report Section 4.2.8

What is the expected Unclear.
effect on the cost
effectiveness estimates?

What additional Scenario analyses exploring ALDVMM and CLAD models and
evidence or analyses validation of the mapping function.

might help to resolve this | Detailed responses to all (!) aspects/considerations mentioned in
key issue? Tables 1, 2 and 3 of the ISPOR Good Practices for mapping studies.

ALDVMM = Adjusted Limited Dependent Variable Mixture Model; CLAD = Censored Least Absolute
Deviations; EAG = Evidence Assessment Group; EQ-5D = European Quality of Life-5 Dimensions; ISI® =
insomnia severity index; ISPOR = The Professional Society for Health Economics and Outcomes Research

Table 1.16: Key issue 15. Resource use and costs: not all potentially relevant costs included in
the economic model

Report Section 4.2.9
Description of issue and | In addition to treatment acquisition costs, the CS only incorporated
why the EAG has costs and resource use for GP visits, emergency room visits and

identified it as important | inpatient care. The company justified the decision due to these being
the only categories captured in the NHWS dataset and stating that the
approach was conservative. Such a conclusion cannot be drawn in the
absence of supporting evidence.

What alternative The EAG would prefer all costs relevant to the NHS and PSS
approach has the EAG perspective were included. NHWS data could be supplemented with
suggested? alternative sources to inform costs that are currently not included.
What is the expected The EAG is unable to comment on the expected direction of impact
effect on the cost on the ICER of including additional cost categories. However, doing

effectiveness estimates? so would provide a more accurate representation of the costs
associated with the treatment and comparator in clinical practice.

What additional Identification and inclusion of all additional cost categories, relevant
evidence or analyses to the NHS/PSS perspective, into the economic model.

might help to resolve this

key issue?

CS = company submission; EAG= Evidence Assessment Group; GP = general practitioner; ICER =
incremental cost effectiveness ratio; NHS = National Health Service; NHWS = National Health and Wellness
Survey; PSS = Personal Social Services

1.6 Summary of the EAG’s view

The NICE scope and decision problem involved evaluation of daridorexant against established clinical
practice. However, the company only provided evidence for daridorexant against placebo, without any
attempt to compare daridorexant to established practice using indirect treatment comparisons. It is
therefore difficult to clinically evaluate daridorexant in the appropriate context of the decision problem.

The evidence submitted lacked a key paper and was therefore incomplete. The two included studies
suggest that daridorexant yields clinical benefits compared to placebo in the short term (3 months) but
that in the longer term these benefits may become less certain. The EAG accepts that the uncertainty
may be partly due to the lower statistical power of the longer-term study, but it cannot be assumed that
this is the sole cause. Adverse events (AEs) appeared to be generally non-serious, and therefore less
likely to have a significant negative impact on any benefits of daridorexant.
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In terms of applicability, questions remain about the relevance of the study findings to the UK
population. Although uncertain, there was a possible difference in the proportions of ethnicity groups
between the target UK population and the two included studies. There is additional uncertainty about
whether ethnicity is an important factor influencing outcomes: Study 301 did not sub-group for
ethnicity, and whilst Study 303 did not find evidence that ethnicity was an effect modifier, analyses
were only presented for two outcomes. Although there is no clear evidence that ethnicity is an effect
modifier, there is insufficient evidence to support the company’s claim that ethnicity is not an effect
modifier. In addition, the study populations were largely naive to the main alternative treatment
insomnia-related cognitive behavioural therapy (CBT-I). This creates a serious divergence from the
intended clinical population for daridorexant: people who have not responded to CBT-I.

The CS base case probabilistic and deterministic ICERs (with dropout adjustment) were ||l and
- per QALY gained, respectively. The EAG base case probabilistic and deterministic ICERs,
based on the EAG preferred assumptions highlighted in Section 6.1, were - and - per
QALY gained. The most influential adjustment was related to the company’s placebo correction for the
no treatment arm. The ICER increased by - in the scenario assuming alternative dropout rates.

Remaining uncertainty about the effectiveness and relative effectiveness of daridorexant can be at least
partly resolved by the company by conducting further analyses (as highlighted in Table 6.1) and
providing further justification regarding the appropriateness of the mapping function. Moreover, the
current assessment does not provide an appropriate estimation of the comparators listed in the scope.

Table 1.177: Probabilistic EAG base case

Technologies Total costs Total Incremental | Incremental ICER
QALYs costs QALYs (£/QALY)

CS base case (without dropout)”
Daridorexant - 0.724

No-treatment £637 0.691 N 0.034 ]

CS base case (with dropout)”

Daridorexant - 0.543

No-treatment £478 0.518 N 0.024 ]
EAG base case

Daridorexant - 0.720

No-treatment £622 0.703 N 0.017 ]

* These results are slightly different from the ones stated in the CS, due to:

e  The Excel model code
e The EAG has calculated the ICER from the total costs and QALY's from the PSA, not the incremental
results from those.
CS = company submission; EAG = Evidence Assessment Group; ICER = incremental cost effectiveness ratio;
PSA = probabilistic sensitivity analysis; QALY = quality-adjusted life year
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2. CRITIQUE OF COMPANY’S DEFINITION OF DECISION PROBLEM

Table 2.1: Statement of the decision problem (as presented by the company)

Final scope issued by NICE

Decision problem
addressed in the
company submission

Rationale if different from the
final NICE scope

EAG Comment

Population

Adults with insomnia disorder

Adults with insomnia
disorder

N/A

There may be a mismatch between
trial and UK patient populations.
This may have implications for
applicability.

Although daridorexant is designed
as a replacement treatment for
those people that may be
unsuitable for established care
treatments such as CBT-I, most of
those in the trials had never had
the opportunity to receive or reject
CBT-I. Again, this may have
implications for applicability.

Intervention

Daridorexant

Daridorexant

N/A

In the CS the only dose that is
considered is 50 mg, and analyses
in the evidence involving 25 mg
are not included. The company did
not include the 25 mg dosage of
daridorexant in the cost
effectiveness model even though it
is part of the anticipated market
authorisation. This does not tally
with the NICE scope that does not
specify 50 mg. This specification
is not justified. Furthermore, the
duration of treatment and stopping
rules are stated but not explained.
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Final scope issued by NICE

Decision problem

Rationale if different from the

EAG Comment

addressed in the final NICE scope
company submission
Comparator(s) Established clinical Established clinical N/A In the CS the comparator is
management (including sleep management (including placebo, and not established
hygiene advice) without sleep hygiene advice) clinical management. No indirect
daridorexant without daridorexant treatment comparison is used to
attempt to rectify this issue.
Therefore, there is a major
difference between the decision
problem comparator and the
comparator in the evidence.
Outcomes The outcome measures to be The outcomes addressed | Resolution of symptoms is not ‘Resolution of symptoms’ is

considered include:
e Resolution of symptoms

e Changes in sleep patterns
and architecture

e Sleep quality
e Daytime alertness
e Recurrence of insomnia

e Adverse effects of treatment
(including residual daytime
sedation and memory
impairment)

e HRQoL

in this submission
include:

Improvement of
night-time symptoms
of insomnia

Changes in sleep
architecture and sleep
efficiency

Changes in quality of
sleep, depth of sleep,
daytime alertness and
daily ability to
function

Daytime functioning
as measured by
IDSIQ total score,
sleepiness,
alert/cognition and
mood domain score

Rebound insomnia

an appropriate term to describe
the outcome in this submission.
The outcome studied in the
clinical trials of daridorexant is
the quantitative and qualitative
improvement of symptoms
rather than resolution.

missing, and the justification is
inadequate. The outcomes
presented by the company do not
necessarily fit into the NICE scope
categories. No outcome data
appear to be provided for some of
the NICE scope outcome
categories. Most importantly,
there are a multiplicity of
outcomes covering the same
construct, which could increase
the risk of type I errors.
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Final scope issued by NICE

Decision problem
addressed in the
company submission

Rationale if different from the
final NICE scope

EAG Comment

e Adverse effects of
treatment (next-day
residual treatment
effects and memory
impairment)

e HRQoL

Economic
analysis

The reference case stipulates
that the cost effectiveness of
treatments should be expressed
in terms of incremental cost per
QALY. The reference case
stipulates that the time horizon
for estimating clinical and cost
effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared.

Costs will be considered from
an NHS and PSS perspective.

The cost effectiveness of
daridorexant is presented
as cost per QALY.
Clinical and cost
effectiveness of the
reference case is
estimated over a 12-
month time horizon.

A short-term model estimating
clinical and cost effectiveness
over a 12-month time horizon is
presented as the reference case
for several reasons.
Pharmacodynamics and clinical
data of daridorexant demonstrate
that the effect of treatment on
sleep parameters occurs from the
first day of treatment and that
the effects on the sleep
parameters are mostly lost on
the first day of treatment
discontinuation. In addition to
presenting clinical and cost
effectiveness over a 12-month
time horizon, lifetime effects
and potential QALY gains from
better sleep (e.g., cardiac
benefits, reduced fall risk,
mortality) is discussed
qualitatively in the submission.
The potential quantitative
impact of having a lifetime
model, including impact of
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Final scope issued by NICE

Decision problem
addressed in the
company submission

Rationale if different from the
final NICE scope

EAG Comment

improved sleep duration on
mortality and the impact of
discontinuation, is presented as a
scenario.

Subgroups to be | The availability and cost of None N/A Sub-grouping has been carried
considered biosimilar and generic products out, but this appears to have been
should be considered. carried out arbitrarily, with some
Guidance will only be issued in sub-grouping variables applied to
accordance with the marketing some studies/outcomes but not to
authorisation. Where the others. This makes it difficult to
wording of the therapeutic evaluate applicability. For
indication does not include example, for ethnicity (where a
specific treatment combinations, difference exists between UK
guidance will be issued only in population and the trials),
the context of the evidence that ethnicity was not applied as a sub-
has underpinned the marketing grouping criterion to any of the
authorisation granted by the analyses in Study 301 and to only
regulator. two outcomes in Study 303.
Therefore, ethnicity cannot be
excluded as a potential covariate.
Special None specified. None identified. N/A —in line with the NICE
considerations final scope.

including issues
related to equity
or equality

Based on Table 1 of the CS!
CBT-I = insomnia-related cognitive behavioural therapy; CS = company submission; EAG = Evidence Assessment Group; HRQoL = health-related quality of life; IDSIQ =
Insomnia Daytime Symptoms and Impacts Questionnaire; N/A = not applicable; NICE = National Institute for Health and Care Excellence; PSS = Personal Social Services;
QALY = quality-adjusted life year; UK = United Kingdom
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Population

2.1.1 Definitions

The population defined in the scope is: “Adults with insomnia disorder”, which agrees with the stated

population in the decision problem.

EAG comment:

The definitions of this population are unclear in the company submission (CS).! In Table 2 of the
CS the indication for daridorexant is “adult patients with insomnia characterised by symptoms
present for at least 3 months and considerable impact on daytime functioning”.! Meanwhile,
Section B.1.3 of the CS states that “chronic insomnia, also known as insomnia disorder, is defined
as symptoms occurring for >3 nights per week for >3 months together with daytime impairment”.!
These varying definitions, whilst not contradictory, suggested an inconsistent level of detail in
defining the condition, leading to ambiguity in the decision problem definition.

In the clarification letter, the company was asked to confirm the definition of the population.? In
response, the company defined the population as follows: “The population specified in the decision
problem is adults with insomnia disorder. This is based on the definition provided by Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5%), which defines insomnia
disorder as ‘dissatisfaction with sleep quantity or quality, associated with difficulty initiating or
maintaining sleep, or early morning awakening. Furthermore, the sleep disturbance is associated
with significant social or functional distress or impairment. Sleep difficulty occurs at least 3 nights
per week and is present for at least 3 months and occurs despite adequate opportunity for sleep’.
Additionally, the DSM-5 criteria of insomnia disorder is largely consistent with the patient
population indicated in the Summary of Product Characteristics (SmPC) for daridorexant, and the
same DSM-5® criteria has been used to enrol patients in the pivotal trials of daridorexant (studies
301 and 302)”.* The EAG notes that this definition merges the two definitions reported in the CS,
and can be taken as the more comprehensive and useful, definition.

The company was also asked to define the typical symptoms of insomnia and to define daytime
impairment.? In response, the company defined typical symptoms and daytime impairment as
follows: “The symptoms of chronic insomnia include problems of sleep initiation or maintenance
despite adequate opportunities or circumstances of sleep which impacts daytime functioning. For
diagnosis of insomnia disorder, current diagnostic classifications, viz. DSM-5® and International
Classification of Sleep Disorders, Third Edition (ICSD-3) not only include symptoms of sleep
difficulties, but also complaints of significant distress, or daytime impairment. Since insomnia
disorder is a subjective condition, its diagnosis solely depends on patients’ experience of sleep
difficulties and daytime impairment. The common symptoms of distress due to daytime
consequences include somnolence, fatigue, daytime sleepiness, cognitive deficit, mood disturbance,
reduced motivation, proneness for accidents, and impaired work or relationship functioning. These
symptoms may serve as primary indicators of daytime functioning impairment in clinical practice.
Further, various patient-reported outcome instruments validated in clinical practice are available
to assess patients’ sleep habits and daytime functioning impairment. This includes: Daytime
Insomnia Symptom Scale (DISS), the Daytime Consequences of Sleep Questionnaire (DCSQ), the
Functional Outcomes of Sleep Questionnaire (FOSQ), the Pittsburgh Insomnia Rating
Scale (PIRS), the Profile of Mood States (POMS), the Sleep Functional Impact Scale (SFIS), the
Insomnia  Severity  Index (ISI), the Insomnia Daytime Symptoms and Impacts
Questionnaire (IDSIQ) and the Epworth Sleepiness Scale (ESS). As noted in our submission
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clinical guidelines do not recommend the use of any specific PRO [patient-reported outcome]
instrument to assess insomnia symptoms in clinical practice”.* The EAG appreciates the clarity of
this response and notes that this provides a far clearer picture of the disorder.

e The inclusion criteria for Study 301 contains more specific details that could be argued to make the
population of the trial narrower than the population defined in the decision problem. For example,
the trial inclusion criteria includes an ISI® score >15; sleep disturbance causing clinically significant
distress or impairment in social, occupational, educational, academic, behavioural, or other
important areas of functioning; self-reported insufficient sleep quantity (=30 minutes to fall asleep,
wake time during sleep >30 minutes, and subjective total sleep time (sTST) <6.5 hours during the
night) for at least 3 nights per week during at least 3 months prior to the screening visit, and for at
least 3 out of 7 nights on the Sleep Diary Questionnaire (SDQ) completed during the placebo run-
in period prior to the run-in polysomnography (PSG) nights. Given the possibility that the
population in the trials is narrower than the population in the decision problem, there are
implications that the trial results might not necessarily be applicable to the clinical population. The
company was therefore also asked to discuss applicability implications if the population in the
decision problem turns out to be broader than that defined in Study 301.> The company responded
by stating that “the population in the decision problem (i.e., adults with insomnia disorder as per
the DSM-5® criteria) is not expected to be broader than that of study 301. The use of ISI® score >15
as an inclusion criterion in study 301 is unlikely to impact the generalisability of the findings to the
population in the decision problem since ISI® <15 represents subthreshold insomnia”.* Despite the
fuller definitions of chronic insomnia provided by the company, uncertainty persists because there
remain some inclusion criteria for the trial (other than ISI® score) that are not covered precisely by
the definitions of the conditions provided by the company (i.e. >30 minutes to fall asleep).
Therefore, the EAG is still not fully convinced of the applicability of the trial results to the United
Kingdom (UK) population.

2.1.2 Line of therapy of population

In the CS, it is stated that “while digital or face-to-face CBT-1 is recommended as the first-line
treatment for insomnia disorder, it may not be suitable for or accessible to all patients.....up to 40% of
patients refuse CBT-1, or cannot access it, when recommended by their general practitioners (GPs)”.!
Among those who receive either face-to-face or digital CBT-I, - fail to achieve the desired
results, leading to an overall CBT-I success rate of only - It is concluded that “daridorexant

may thus be suitable for this group of patients as an alternative first-line treatment”.!

EAG comment:

o The data cited above are based on ‘data in file’, which does not appear to be peer-reviewed research
material. In the response to the request for clarification, the company have been asked to provide
the characteristics of the patients failing to respond to CBT-I, along with information to explain
these values.” The company responded by stating that “the CBTi refusal and failure rates were
obtained from a recent survey conducted among 1,002 GPs in the UK. Respondents were asked up
to 12 questions regarding insomnia; this included the number of insomnia patients seen in the last
3 months, standard insomnia treatment algorithms for patients with insomnia disorder, availability
and funding of CBTI, its refusal and failure proportions and referral to secondary care. No patient
characteristics were collected as part of the survey. Moreover, the NICE's assessment of Sleepio®
highlighted the high dropout and failure rates with digital or face-to-face CBTi, which mentioned
that the dropout rate was as high as 61.6%. This translates to a maximum success rate of 38.4%,
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which is close to the || IR reported in the GP survey presented in the CS”.> The EAG has not
seen a copy of this report and so cannot evaluate it further.

On reviewing the populations in studies 301 and 302 (a feeder trial of Study 303), it is apparent that
the populations have had minimal exposure to CBT. For example, in Study 301 only 0.3% of
participants were receiving cognitive behavioural therapy (CBT) at screening, 2.7% reported a
previous failed CBT, and 87.9% of patients did not know CBT existed or were never offered CBT
as a treatment option. The percentage of participants who had no access, interest or who refused
CBT was 9.8% for all reasons combined. This has implications for applicability: if the target
population for daridorexant are those who are non-responders to CBT-I, but the evidence has been
yielded from all with chronic insomnia, then there may be differences in outcome between the trials
and the real-world.

In the request for clarification, the company has been asked to comment on the appropriateness of
using a largely CBT-naive population to justify the use of a pharmacological intervention as an
alternative to CBT when it is apparent that most participants have never had the opportunity to
receive or reject CBT.?> The company stated that: “while CBTi is the recommended first-line
treatment for insomnia disorder, it is associated with certain limitations that bottlenecks its
utilisation.

0 Poor access and availability of face-to-face CBTi has been a longstanding problem.

O CBTi is resource intensive, and depending on the patient’s need the number of sessions
may vary from 6-8.

O Adherence to CBTi is often poor as patients have to invest personal time and discipline to
practise CBTi measures during and after the sessions.

O Inconsistent results arise from lack of standardised accredited training for resources
administering CBTI.

These limitations lead to high refusal and failure rates with CBTi, which may be reflective of
the population in study 301. In such cases, -clinicians resort to alternative
pharmacotherapies (benzodiazepines, Z-drugs, and melatonin) for immediate relief of
insomnia symptoms. As described in the CS, hypnotics can effectively treat night-time symptoms
of insomnia disorder such as sleep onset and/or sleep maintenance, but psychological
dependence often leads to its prescription longer than their recommended duration as no long-
term alternates exist in clinical practice. NICE’s recommendation for Sleepio® (a digital self-
help CBTi for the treatment of insomnia disorder) may significantly improve the limitations of
access and cost with CBTi, but as highlighted by NICE there is limited clinical evidence to
show the effectiveness of Sleepio®™ compared with face-to-face CBTi”?
The EAG is not satisfied with this response, because most participants in the trial never had the
opportunity to receive or reject CBT. Therefore, they were not receiving daridorexant as a second
line treatment. These were therefore not necessarily the same patients that would receive
daridorexant in the real world.
Finally, the company was asked if the population in the decision problem includes patients for
whom CBT-I is not suitable or not accessible, as this is unclear.” The company response was as
follows: “In the decision problem, the population for daridorexant treatment includes patients for
whom CBTi is inaccessible, unavailable or unsuitable i.e. as an alternative treatment. In addition,
daridorexant may be used as second-line treatment, maintenance treatment, or for rapid symptom
relief:
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0 For treatment-naive patients who fail to respond to digital or face-to-face CBTI,
daridorexant may be administered as a second-line treatment.

0 For treatment experienced patients who have already completed standard of care including
pharmacotherapy, daridorexant can be an alternative option.

O When longer-term management of insomnia symptoms (i.e., beyond 4 weeks) is required,
daridorexant may be administered as maintenance treatment.

O When a patient is awaiting access to CBTi or a sleep specialist, daridorexant may be

administered to provide rapid symptom relief” >

o The EAG is not satisfied with this response because, to reiterate previous arguments, the

populations have had minimal exposure to CBT. For example, in Study 301 only 0.3% of

participants were receiving CBT at screening, 2.7% reported a previous failed CBT, and 87.9% of

patients did not know CBT existed or were never offered CBT as a treatment option. The percentage

of participants who had no access, interest or who refused CBT was 9.8% for all reasons combined”.

This does not sound like a population for whom “CBTi is inaccessible, unavailable or unsuitable”.

2.1.3 Comorbidities

On page 25 of the CS, it is stated that “multiple psychiatric and medical conditions are frequently
associated with insomnia and may have a reciprocal relationship”.! It is further stated that
“approximately 50% of patients with insomnia also have mood (e.g., major depressive disorder) or
anxiety disorders (e.g., PTSD)” [post-traumatic stress disorder]. The NICE final scope also states that
“insomnia is associated with comorbid conditions such as chronic obstructive pulmonary disease, heart
failure, chronic pain, and psychiatric conditions (depression, anxiety, substance abuse, and post-
traumatic stress disorder”.* However, studies 301 and 302 (a feeder into Study 303) both exclude
patients “with acute or unstable psychiatric conditions, suicidal ideation with intent, alcohol or drug
abuse...” and Study 303 excluded those with “ECG [electrocardiogram] findings ”’, meaning those with
cardiac issues may have been excluded.

EAG comment:

o These conflicts between comorbidities and exclusions lead to concerns about inappropriate
exclusions from the trials, which may affect applicability.

o In the clarification letter, the company has been asked to comment on what extent these selection
criteria might restrict the generalisability of the trial populations to the chronic insomniac
population at large, and in England and Wales specifically. The company responded by stating that:
“The strict inclusion/exclusion criteria allowed the selection of a well characterised insomnia
population, in need of pharmacological intervention, thus being representative of insomnia
disorder population. The company acknowledges that many patients in clinical practice are likely
to have comorbidities, including neuropsychiatric disorders resulting in the use of various
concomitant CNS-active medications, however, the need to exclude subjects with some comorbid
conditions was driven by the importance of limiting factors that could interfere with the optimal
evaluation of the efficacy and safety of daridorexant. Since the underlying mechanisms of insomnia
are thought to be the same in subjects with and without psychiatric disorders, including depression,
the exclusion of these subjects does not affect the generalisability of the study results to insomnia
disorder population at large, as well as to the population in England and Wales.” * The EAG
understand excluding people with conditions that would make it impossible to take part in a research
project, and appreciate that those excluded may have fallen into this category.
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2.1.4 Sleep hygiene advice

The NICE final scope recommends that “sleep hygiene advice” should be attempted before continuing
along the treatment pathway.

EAG comment:

e No details of sleep hygiene advice is provided in the CS. ' In the clarification letter, the company
have been asked to provide details on the sleep hygiene measures that had been previously tried in
the trial populations. The company responded by stating that: “The median time since insomnia
diagnosis of all subjects in study 301 was 7.1 years. Therefore, it can be assumed that most subjects
have attempted sleep hygiene advice prior to study enrolment. Information regarding sleep hygiene
advice was not collected for the trial population of study 301, as it would be prone to recall bias
given that sleep hygiene advice is usually attempted shortly after diagnosing insomnia disorder
before continuing along the treatment pathway.” The EAG is satisfied with this response.

2.2 Intervention

The intervention defined in the final NICE scope is “daridorexant”, without any stipulation of dose.
The intervention in the decision problem is stated in the CS' as being the same. However, the CS' seems
to focus on those participants treated with 50 mg; that is, the clinical and cost effectiveness analyses
only include the 50 mg dose. Table 2 in the CS' also states that “the treatment duration should be as
short as possible. The appropriateness of continued treatment should be assessed within 3 months and
periodically thereafter”.

EAG comment:

e Again, the restriction of the trial population relative to the decision problem has implications for
applicability. In the clarification letter, the company was asked to justify the dose. The company
stated that, “The decision problem population excluded patients treated with 25 mg once daily
dosage of daridorexant as this dosage is only indicated for patients with moderate hepatic
impairment or where there is co-administration of moderate CYP3A44 inhibitors.”® The EAG
considered this a reasonable justification but also thought that this presented an important problem
for population applicability: the results from the trial are not applicable to people with moderate
hepatic impairment or those on moderate cytochrome P450 3A4 (CYP3A4) inhibitors as they would
be unable to use the 50 mg dose.

In relation to a question about the expected treatment duration and whether this could be longer than
the Study 303 duration as well as the model time horizon of 12 months, the company stated that: “The
currently recommended drug classes for insomnia disorder are indicated for only a short duration (<4
weeks for hypnotics, <13 weeks for melatonin). However, in clinical practice these drug classes are
commonly used beyond their recommended duration. A UK insomnia market landscape analysis
showed that, on average patients were on prescription drugs for - days in 2021. Specifically, the
average duration of therapy was - days for zopiclone, - days for melatonin and - days for
amitriptyline. Given the chronicity of insomnia disorder, the treatment duration of daridorexant will
likely be similar to or longer than these prescription drugs. Thus, the cost effectiveness model estimates
ICER for the full population over the first 12 months and those remaining on treatment after 12 months
(lifetime scenario)”.* The EAG considers that response, which focusses on other drugs, does not reduce
the uncertainty around the optimal treatment duration for daridorexant.
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In relation to a question on stopping rules, the company responded as follows: “With daridorexant,
no formal stopping rules have been contrived. Per the SmPC the appropriateness of continued
treatment should be assessed within 3 months of starting daridorexant and periodically thereafter.
Primary care clinicians can monitor patient response and evaluate the need to continue treatment
using established tools and approaches. Daridorexant’s characteristic feature of quick onset and
short half-life allows treatment benefit to occur rapidly while on the medication;, however,
treatment effect stops when treatment stops, as demonstrated by the placebo run-out phase in-
between study 301 and 303. Patients who remain on treatment are likely to accrue the greatest
treatment benefit’.> The EAG is satisfied with this response.

Comparators

The comparator defined in the scope is “Established clinical management (including sleep hygiene

advice) without daridorexan

£’.* The comparator in the decision problem is stated to be the same, but it

is referred to as ‘no treatment’ in the cost effectiveness analysis.

EAG comment:

However, this is questionable because in the trials evidence presented in the CS' the comparator is
placebo, and not described as established clinical management. It may be noted that concomitant
treatments in the trials were allowed alongside the randomised treatments. CBT-I was allowed
provided it had been started 4 or more weeks prior to baseline and continued throughout the studies.
Non-prohibited drugs that were part of the patients’ normal care were also permitted. The level of
CBT-I use in both arms in study 301 was very low (1 person in each group) but matched between
arms. The usage of CBT-I in study 303, and the actual use of non-prohibited concomitant drugs in
either study was not presented by the company. However, it can be assumed that because the study
was double-blinded any concomitant treatments should have been comparable between groups;
blinding would ensure there could be no way in which preferential provision could be administered.
Therefore, any ECM used in the trials should have been comparable between groups and so it could
be regarded as a comparison of daridorexant plus ECM vs. ECM, which does not equate to
daridorexant versus ECM (the comparison apparently defined in the NICE scope). In fact, the
company argue in the cost-effectiveness section of the CS that “...the placebo arm of the trial serves
as a proxy for no treatment” (p. 108) .

Therefore, there is a serious divergence between the scope and the evidence in terms of the
comparators used. This will have an important impact on interpretation of evidence and makes it
very difficult to form useful conclusions relevant to the decision problem.

The first line clinical management for insomnia disorder is CBT-I, and, in line with the arguments
above, it is unclear why this is not included as part of an ECM comparator in the decision problem.
In the clarification letter, the company has been asked to explain why CBT-I was not included in
the comparator. In response to this the company has stated that: “In study 301, CBTi was not a
feasible comparator considering the study’s randomised double-blinded design. This design was
necessary to minimise the impact of confounders and effect modifiers when assessing the efficacy
and safety of daridorexant. However, CBTi was allowed as a previous or concomitant therapy. As
a concomitant therapy, CBTi was allowed only if it was initiated at least one month prior to Visit
3, wherein the subject agreed to continue CBTi throughout the study. In clinical practice and in
line with available guidelines, CBTi is recommended and should be offered as a first-line treatment
for patients with insomnia disorder. However, in cases where digital or face-to-face CBTi is
inaccessible, or where a patient is unable to follow CBTi steps, or refuses CBTi, daridorexant may
be considered as an alternative pharmacological treatment. Pharmacological therapy should be
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started after CBTi has been offered and therefore CBTi was not considered as a comparator of
daridorexant. This was discussed in detail during scoping, with feedback from clinical experts and
patient groups, resulting in the removal of CBTi as a comparator from the final scope. This was
reconfirmed in the Decision Problem Meeting”.> The EAG response to this is that the decision
problem defined the comparator as ‘established clinical management’. Therefore, the comparator
should have included CBT-I, as this is the established form of management for insomnia, unless
the population is those who cannot or refuse to receive CBT-I. It is true that randomising
participants to daridorexant and CBT-I would have made patient and health care provider blinding
impossible, but this does not justify the failure to use the correct comparator. Comparing
daridorexant to no treatment or daridorexant plus ECM to ECM (essentially excluding CBT-I),
rather than ECM (including CBT-I) will give a much more optimistic effect size, and it could be
argued that this gives a far more spurious result than performance bias resulting from lack of
blinding in a comparison between daridorexant and CBT-I. Comparing to no treatment or ECM
without CBT-I is therefore inappropriate unless part of an indirect treatment comparison with no
treatment or ECM excluding CBT-I as common comparator, or the population precludes CBT-I.
The company has also been asked that if CBT-I is not a comparator, then given that it is first line
treatment should the population in the decision problem be modified to 2™ line, after CBT-1.> The
company stated that: “According to the positioning of daridorexant specified in B.1.3.6, CBTi is the
first-line treatment for insomnia disorder, and in these patients, daridorexant will serve as a
second-line option if patients fail to respond to digital or face-to-face CBTi. CBTi should always
be recommended as first-line treatment for insomnia disorder. However, considering issues with
access or inability of patients to follow CBTi steps or if patients refuse CBTi, daridorexant may be
administered as an alternative pharmacological treatment”’ If the company are suggesting
daridorexant as a first line treatment to replace CBT, then it should be compared against CBT. If
the company are suggesting it as a second line treatment, then it should include a second line
population where first line treatments have been tried and failed/refused. In either case, the company
have not done this.

In addition, the company was probed on whether CBT-I should be used as a concomitant therapy
in the event of it not being a comparator, and to compare the rate of use of CBT-I between Study 301
and clinical practice in the National Health Service (NHS) of England and Wales, as well as to
discuss the implications of any discrepancy. The company responded by stating that: “In study 301,
CBTi was allowed as a concomitant therapy. Only three randomised subjects (0.3%, I subject in
each treatment group) were treated with CBTi at screening. Of the 927 subjects (99.7%) not using
CBTi at screening, 25 subjects (2.7%, 11, 7, and 7 subjects [daridorexant 25 mg, 50 mg, and
placebo, respectively]) reported previous treatment failure with CBTi, 10 subjects (1.1%, 1, 5, and
4 subjects [daridorexant 25 mg, 50 mg, and placebo, respectively]) reported no access/no therapist
where subject lives, and 59 subjects (6.4%, 15, 24, and 20 subjects [daridorexant 25 mg, 50 mg,
and placebo, respectively]) reported no reimbursement for CBTi (16). This highlights that study
301 has insufficient data to support the use of daridorexant as a concomitant therapy to CBTi, since
only 0.1% of subjects were on concomitant CBTi. This was reflected in the company’s proposed
positioning of daridorexant (Section B.1.3.6) ">

Finally, the company has been asked to include CBT-I as a comparator in the clinical and cost
effectiveness analyses. The company stated that: “CBTi was not specified as a comparator in the
final scope of the decision problem, and this was discussed and agreed at the Decision Problem
Meeting. Therefore, CBTi is not included as a comparator in the CS as per the positioning of
daridorexant stated in A8 (a) and A8 (b).” > The EAG would state that given the lack of an indirect
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treatment comparison analysis, the failure to compare daridorexant to an established clinical
management option such as CBT-I indicates that the decision problem has not been addressed.

24

The NICE final scope lists the following outcome measures:*

Outcomes

e Resolution of symptoms

e Changes in sleep patterns and architecture

o Sleep quality

e Daytime alertness

e Recurrence of insomnia

e Adverse effects of treatment (including residual daytime sedation and memory impairment)
e Health-related quality of life (HRQoL).

Resolution of symptoms was not included in the CS trials and was replaced by “improvement in
symptoms”. This was justified by the company on the grounds that it was “not an appropriate term”,
but no further rationale was given.

EAG comment:

e The company’s argument that ‘resolution of symptoms’ is an inappropriate term appears to rest on
the assumption that chronic insomnia disorder is lifelong and unresolvable. However, this does not
tally with published data>°® which show that around 30-40% of people appear to achieve long-term
resolution. Although the replacement outcome of “improvement in symptoms” is not completely
inappropriate, as it would encompass resolution of symptoms, it is possible that it might provide a
more favourable picture for daridorexant.

e The outcomes reported in the trials do not all fit clearly into the outcome categories of the NICE
final scope list. For example, WASO, total sleep time (TST), and latency to sleep onset (LSO) do
not immediately appear to belong to any single category. The CS' states that WASO and LSO are
measures of symptoms, and that TST is a measure of sleep architecture, so they have been placed
in these categories in the report, but it is not immediately obvious why this is so. Further justification
was requested from the company in the clarification letter. The company provided a
table (Table 2.2) in their response as follows:

Table 2.2: Definitions of outcomes

Outcomes used in the
CS

Definitions of outcomes used in the
CS

Outcomes listed in NICE
final scope

Improvement of night-
time symptoms of
insomnia

WASO (sleep maintenance), LPS
(sleep onset), subjective TST (sleep
time)

Resolution of symptoms

Changes in sleep
architecture and sleep
efficiency

Time to fall asleep, number of
awakenings during the night and
duration of TST by sleep
stage/quarter of the night, depth of
sleep

Changes in sleep patterns and
architecture

Changes in quality of
sleep, depth of sleep,
daytime alertness and
daily ability to function

Quality of sleep, daytime alertness
and ability to function as assessed by
VAS

Sleep quality
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Outcomes used in the

Definitions of outcomes used in the

Outcomes listed in NICE

score, sleepiness,
alert/cognition and mood
domain score

domain), cognitive (alert/cognition
domain), and affective (mood
domain)

CS CS final scope
Daytime functioning as Daytime impact of insomnia on three | Daytime alertness
measured by IDSIQ total | dimensions: physical (sleepiness

N/A

Recurrence of insomnia was not
assessed

Recurrence of insomnia

Adverse effects of
treatment (next-day
residual treatment effects
and memory impairment)

Withdrawal symptoms, rebound
insomnia, next-morning residual
effect and daytime sleepiness

Adverse effects of treatment
(including residual daytime
sedation and memory
impairment)

Indirectly by mapping
ISI® to EQ-5D

No specific questionnaire for
HRQoL.

Combination of the patient-reported
assessments of sleep quality (using a
VAS), daytime functioning (the
IDSIQ questionnaire), and insomnia
severity (the ISI® questionnaire).

HRQoL

Based on Table 4 from clarification question response from company?
CS = company submission; EQ-5D = European Quality of Life-5 Dimensions; HRQoL = health-related quality
of life; IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire; ISI® = Insomnia Severity Index;
LPS = latency to persistent sleep; N/A = not applicable; NICE = National Institute for Health and Care
Excellence; TST = total sleep time; VAS = visual analogue scale; WASO = wake time after sleep onset

The EAG will use these definitions to order the results sections.

. No outcome data appear to be provided for the outcomes of recurrence of insomnia (NICE final
scope), rebound insomnia (company list of outcomes), quality of sleep (company list of
outcomes), depth of sleep (company list of outcomes), daytime alertness (company list of
outcomes) and daily ability to function (company list of outcomes). In the clarification letter, the

company has been asked to identify the exact locations of these data in the report or add these
data if necessary. The company responded as follows: “Results for all the listed outcomes in the
NICE scope and the company list of outcomes are provided in the CS, Appendix F or Appendix M.
The table below [Table 2.3]indicates the exact locations of the data in question. Please note:

o] Recurrence of insomnia (NICE final scope) was not directly assessed in the trial subjects

who experienced a treatment effect but those who subsequently discontinued treatment.

o] In the clinical trials presented in the CS, health-related quality of life (HRQoL) was
assessed via IDSIQ, and no other instruments were utilised. HRQoL for the CEM was
derived indirectly using ISI® scores collected from the trials mapped to EQ-5D, as

described.”

Table 2.3.: Company

list

of outcomes and their

CS/Appendix M/Appendix F

corresponding

location in the

Company list of outcomes

CS/Appendix M/Appendix F)

Page number and Table number of results (as reported in

Rebound insomnia

Study 301: Appendix F, Section F.1.1.4, Table 6
Study 303: Appendix F, Section F.1.2.4, Table 12

Quality of sleep

Study 301: Appendix M, Section M.1.3, Table 1
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Study 303: Appendix M, Section M.1.4, Figure 3
Depth of sleep Study 301: Appendix M, Section M.1.3, Table 1

Study 303: Appendix M, Section M.1.4, Figure 3
Daytime alertness Study 301: Appendix M, Section M.1.3, Table 1

Study 303: Appendix M, Section M.1.4, Figure 3

Daily ability to function Study 301:

Study 303:

Appendix M, Section M.1.3, Table 1
Appendix M, Section M.1.4, Figure 3

Based on Table 6 from clarification question response from company>
CS = company submission

Page 20 of the CS lists ISI® as a tool to measure the global assessment of insomnia severity.
However, page 111 of the CS states that that same tool was used to quantify health-related quality
of life (HRQoL) in both studies 301 and 303, which is how it has been classified in this report. In
the clarification letter the company was asked to provide HRQoL results using validated tools such
as EQ-5D. The company responded as follows: “In studies 301 and 303, HRQoL was not assessed
directly with HRQoL instruments such as EQ-5D; instead the ISI® was used to assess and monitor
insomnia severity at baseline and at various timepoints after administration of study treatment. The
Cerner Enviza NHWS was utilised to develop a mapping algorithm (Section B.2.9, CS). As EQ-5D
was not included in the clinical study, utility was captured indirectly through mapping from ISI®
using the mapping algorithm” >The EAG is interested in why validated tools such as EQ-5D were
not used as a direct measure. If there was a good reason for not using them this should have been
fully justified.

A major flaw in the presentation of the CS' is the use of several outcomes covering a single scope
outcome. This will increase the risk of type I errors and is liable to present a more favourable picture
for daridorexant. In the clarification letter, the company has been asked to provide a prioritisation
of the outcomes within each category of NICE final scope outcome, with a clear rationale. The
company response is as follows: “The ISI® should be prioritised among all the outcomes presented
in the CS as it is the key effectiveness parameter of the economic model. Given the complexity of
assessing treatment outcomes in insomnia disorder, it is challenging to prioritise all other outcomes
within each category of the NICE final scope since all outcomes within a category should be
considered in totality and therefore carry equal importance when evaluating the clinical benefit of
daridorexant. This is supported by a number needed to treat (NNT) analysis of the key endpoints of
study 301 (i.e., WASO, LPS, sTST, IDSIQ and ISI®). The results of the NNT analysis show that all
key endpoints have comparable NNTs at month 3, as indicated by the overlapping confidence
intervals (Table 2.4).”

Table 2.4: Number needed to treat values for the responder analysis based on sTST, LPS, WASO,
ISI® and IDSIQ at Month 1 and Month 3 for daridorexant compared with placebo

Variable Threshold response 1 month 3 months
definition
Daridorexant 50 mg Daridorexant 50 mg
NNT, mean (95% CI) NNT, mean (95% CI)
STST Change from baseline of - _
>55 min
LPS LPS <20 min e ]
WASO WASO <30 min ] ]
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Variable Threshold response 1 month 3 months
definition

Daridorexant 50 mg Daridorexant 50 mg
NNT, mean (95% CI) NNT, mean (95% CI)

Change from baseline of
IST® <-7 points

Total score <7 points

Change from baseline in
sleepiness domain score
of <-8 points

Change from baseline in
sleepiness domain score
of <-4 points

Change from baseline in
alert/cognition domain
score of <-12 points

Change from baseline in
alert/cognition domain

IDSIQ score of <-9 points

Change from baseline in
mood domain score of
<-7 points

Change from baseline in
mood domain score of
<-4 points

Change from baseline in
total score of <-25 points

Change from baseline in
total score of <-17 points

Based on Table 5 from clarification question response from company.>

CI = confidence intervals; IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire; ISI® = Insomnia
Severity Index; LPS = latency to persistent sleep; mg = milligrams; min = minutes; NNT = number needed to
treat; sTST = subjective total sleep time; WASO = wake time after sleep onset

The EAG opinion on this is that the problem of multiple outcomes remains, regardless of the apparent
equality of the many outcomes. The company has not prioritised the outcomes per construct and so the
risk of type I errors persists.

2.5 Other relevant factors

According to the company’s ‘data on file’:

e Approximately 3.3 million adults in England suffer from insomnia disorder, with a substantial
impact on patients’ QoL and productivity.

e Both face-to-face and digital CBT-I (e.g., Sleepio®) have high refusal and failure rates. Among
patients who are eligible for CBT-I, only - achieve the desired results.

e None of the other commonly prescribed insomnia treatments in the UK fulfil the criteria of an
ideal treatment.
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o There is therefore a need for an evidence-based treatment for insomnia disorder that is safe and
effective for longer-term use. This will have an immediate impact on patients’ QoL and
productivity.

Daridorexant is the first dual orexin receptor antagonist (DORA) to be approved in the UK and Europe
for the treatment of insomnia disorder. It is an evidence-based treatment with established efficacy and
safety for up to one year.

Anticipated marketing authorisation is unclear. In the clarification letter response, the company stated
that: “Currently, marketing authorisation approval of daridorexant is still pending for MHRA. In March
2021, marketing authorisation application for daridorexant was submitted to the EMA. A positive
CHMP opinion was issued in February 2022, and marketing authorisation was approved on 29th April
2022 by EMA for “the treatment of adult patients with insomnia characterised by symptoms present for
at least 3 months and considerable impact on daytime functioning (32).” The marketing authorisation
by MHRA is anticipated to be consistent with that of EMA.”?

Daridorexant is Food and Drug Administration (FDA)-approved (January 2022).’
This appraisal does not fulfil the end-of-life criteria as specified by NICE.

There appear to be no equality considerations, other than the fact that “a broad recommendation for
daridorexant to treat insomnia disorder in primary care will provide GPs with a safe and effective
option for patients who refuse or fail CBT-I" (CS, Section B.1.4).

EAG comment:

e The data on file provide justification for a new treatment, but the data have not been made available
to the EAG.
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3. CLINICAL EFFECTIVENESS

3.1 Critique of the methods of review(s)

The company conducted a systematic literature review (SLR) of the published literature to identify
evidence on the clinical efficacy and safety of daridorexant and relevant comparators in patients who
were suffering from (chronic) insomnia disorder. This Section of the EAG report describes and critiques
the methods of the review including searching, inclusion criteria, data extraction, quality assessment
and evidence synthesis.

3.1.1 Searches

The following paragraphs contain summaries and critiques of all searches related to clinical
effectiveness presented in the CS.' The Canadian Agency for Drugs and Technologies in
Health (CADTH) evidence-based checklist for the Peer Review of Electronic Search
Strategies (PRESS), was used to inform this critique.® ° The CS' was checked against the Single
Technology Appraisal (STA) specification for company/sponsor submission of evidence.'” The EAG
has presented only the major limitations of each search strategy in the report.

Appendix D of the CS details the SLR undertaken to provide a comprehensive assessment of the current
evidence from randomised controlled trials on the efficacy and safety of pharmacological treatments
for insomnia disorder in adults."'

A summary of the sources searched is provided in Table 3.1.

Table 3.1: Data sources for the clinical effectiveness systematic review (as reported in CS)

Resource Host/Source Date Ranges ‘ Date searched
Electronic databases

MEDLINE and MEDLINE In- Ovid All" 1/3/22

Process

Embase Ovid All 1/3/22
CENTRAL Ovid All" 1/3/22
PsycINFO Ovid All" 1/3/22
Conferences

British Sleep Society Internet Two most recent Not stated
European Sleep Research Society meetings

ISPOR

ISPOR Europe

Trials registries

ClinicalTrials.gov Internet All years Not stated
WHO ICTRP Internet All years Not stated

* The CS and response to clarification state that no date limit was applied, however it is not clear which database
segment was used as the database start and end dates were not supplied"-*

CENTRAL = Cochrane Central Register of Controlled Trials; ICTRP = International Clinical Trials Registry
Platform; ISPOR = International Society for Pharmacoeconomic and Outcomes Research; SFRMS = Société
Francaise de Recherche et Médecine du Sommeil; WHO ICTRP = World Health Organization
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EAG comment:

e Searches were undertaken in March 2022 to identify randomised controlled trials (RCTs) on the
efficacy and safety of pharmacological treatments for insomnia disorder in adults. The CS,
Appendix D and the company’s response to clarification provided sufficient details for the EAG to
appraise the literature searches." !

e A good range of databases and trials registers were searched. Reference checking was conducted
on bibliographies of systematic reviews and/or meta-analyses of RCTs evaluating pharmacological
treatments for insomnia disorder, identified through the electronic literature database searches, and
published since January 2017.

e Database searches were not limited by publication date or by language.

e Conference proceedings searches were conducted for the two most recent meetings available for

four named conferences. However, conference proceedings were excluded from the Embase search,
which can be a useful source of additional conference papers. In response to clarification, the
Company stated that: ‘Conference proceedings were excluded from the Embase clinical
effectiveness searches due to a high volume of yield resulting from any conference proceedings
reporting on ‘insomnia’, introducing a high number of irrelevant publications to screen. Hence, a
targeted approach was followed by specifically hand searching conferences of interest in the past
two years. It is standard practice to search for conference proceedings of preceding two years, as
any study results published before would be reported in a peer review publication, which can be
captured through database search.’
However, the exclusion of conference proceedings only removed around 800 references from the
Embase results, so would not have greatly increased the screening burden. Amongst these results
were references from the World Sleep Congress and the Annual Meeting of the Associated
Professional Sleep Societies and more generic neurology conferences, which may have provided
additional useful references. The EAG notes also that it is not necessarily the case that all
conference proceedings will be published in peer reviewed journals.

e Searches were well structured, transparent and reproducible, and a good range of subject indexing
terms (MeSH/EMTREE) and free text was used.

e Database search strategies contained a population facet for insomnia and sleep disorders and the
relevant measurement tools. This facet was then combined with terms for daridorexant and other
drug therapies. Unlike the cost effectiveness searches, the strategies did not include any search
terms for cognitive behaviour therapy, so would not have identified any studies only on CBT for
insomnia disorders.

o Study design filters to identify RCTs were applied to the searches of Embase, MEDLINE,
MEDLINE In-Process, CENTRAL and PsycINFO. The study design filters were not referenced, so
it was unclear whether the filters used were published objectively derived filters. The filters
contained a combination of subject heading terms and free text terms and the EAG deemed them to
be adequate, although additional terms could have been added to the filters to improve recall, such
as ‘randomized controlled trial.pt.” in the MEDLINE strategy, and the free text terms ‘placebo’ in
the PsycINFO strategy and ‘RCT’ in all strategies. The EAG also notes the use of the RCT filter in
the CENTRAL search. As CENTRAL is a trials database the EAG believes it was not necessary to
include this filter in the strategy, and this may have resulted in unnecessarily restricting the results
retrieved.

e Separate searches for safety outcomes were not conducted. Guidance by the Centre for Reviews
and Dissemination (CRD)'? and Golder et al."* recommend that if searches have been limited by a
study design filter, additional searches should be undertaken to ensure that adverse events that are
long-term, rare or unanticipated are not missed. The EAG considers it possible that relevant
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evidence from studies other than Study 301 and its safety and tolerability extension Study 303 may
not have been identified as a consequence of the RCT study design filter used in the database
searches.

3.1.2 Inclusion criteria

The eligibility criteria used in the systematic literature review (SLR) were included in Appendix D'' of
the CS and are presented in Table 3.2. It was apparent on reviewing the eligibility criteria that there
were some concerns identified by the EAG, principally concerned with the populations and comparator
definitions.

The population, intervention, comparator and outcome (PICO) used in the eligibility criteria listed
‘placebo’ and ‘other active agent’ as the viable comparators, with an exclusion of ‘non-pharmacological
interventions.” This criterion would therefore exclude the inclusion of any trial where there was a
comparison against ‘sleep hygiene’ methods, or CBT, both of which are current and appropriate primary
treatments in England and Wales, and which the NICE final scope recommends. Additionally, the NICE
final scope* lists the viable comparators as Established Clinical Management (ECM; including sleep
hygiene advice) without daridorexant, indicating a discordancy with the PICO provided by the company
in their identification of evidence.

In the request for clarification, the EAG asked the company to provide justification for their choice of
comparator.” In their response, the company stated that “CBTi was not a feasible comparator
considering the study’s randomised double-blinded design. This design was necessary to minimise the
impact of confounders and effect modifiers when assessing the efficacy and safety of daridorexant.
However, CBTi was allowed as a previous or concomitant therapy. As a concomitant therapy, CBTi
was allowed only if it was initiated at least one month prior to Visit 3, wherein the subject agreed to
continue CBTi throughout the study .’

The EAG does not consider that this has explained or justified the company decision to exclude
‘nonpharmacological interventions’. While the EAG understands the comments regarding the
impossibility of blinding, this does not justify the use of a different comparator and in fact this has
explicitly removed what would be considered the established treatment (1) recommended in England
and Wales, (2) is the appropriate first line treatment and (3) includes the appropriate therapy (CBT) that
the company claims can be replaced by the use of daridorexant. As stated in Section 2.3 of this report,
using placebo as the comparator will likely produce a more optimistic effect size.

Of note, in the company response, was the following ‘However, in cases where digital or face-to-face
CBTi is inaccessible, or where a patient is unable to follow CBTi steps, or refuses CBTi, daridorexant
may be considered as an alternative pharmacological treatment.’® This states that if CBT-I is
inaccessible, unable to be followed, or is refused, then daridorexant can be considered. However, in
Study 301 the overwhelming majority of patients (87.9%) had not had this opportunity. The company
go on to say, ‘Pharmacological therapy should be started after CBTi has been offered and therefore
CBTi was not considered as a comparator of daridorexant’> Again, the EAG reiterate that most
participants in Study 301 had never heard of or been offered CBT. This submission promotes the data
from this trial as a justification to offer daridorexant as an alternative to CBT despite the patients not
having had the offer of CBT, and despite the lack of any comparison against CBT.

Additionally, the company in their response to clarification stated that ‘daridorexant is a
pharmacological treatment positioned in second line after interventions such as sleep hygiene and
CBTi. Hence, the comparators of interest for this SLR were placebo or active agent.’ *If daridorexant
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was indeed positioned as a second line treatment, then the population of patients included should have
been a second line population, however this was not the case.

The EAG were curious about the included population definition. While the PICO included adults who
were suffering from chronic insomnia disorder, which was in line with the NICE final scope of adults
with insomniac disorder and so was technically appropriate, the EAG did consider whether it would
have been more relevant to include patients who had either been exposed to first line therapies of sleep
hygiene and CBT but had experienced failures (i.e., second line) or had refused it. The EAG considered
this an important point, given that (a) the company emphasised the unpublished data suggesting that
_of patients are unwilling or unable to receive CBT, and of those who do -experience
treatment failures, and (b) the company promoted the potential of daridorexant as an alternative first
line therapy to those who are unable or unwilling to receive CBT'. The EAG therefore considers it
relevant and justifiable that the population should include those where CBT as a first line therapy has
failed (if daridorexant is a second line treatment) or where CBT has been refused/not been accessible,
if daridorexant is being proposed as an alternative first line therapy (and should therefore be reflected
with CBT as a comparator, as discussed above).

The EAG reviewed the clinical study reports (CSRs) of studies 301 and 302 and were surprised to see
that the vast majority (87.9%) of the trial populations had not been offered or were not aware of CBT.
In its request for clarification, the EAG asked the company to comment on the appropriateness of using
a largely CBT naive population to justify the use of a pharmacological intervention as an alternative to
CBT when it is apparent that most participants have never had the opportunity to receive or reject CBT.
In their response the company reiterated their position that CBT-I has various limitations and that ‘ These
limitations lead to high refusal and failure rates with CBTi, which may be reflective of the population
in study 301’7 This is not a satisfactory response and does not address the question. Firstly, it is
speculative to claim this ‘may be’ reflective of the population. Secondly, as the CSR for Study 301
states clearly and unambiguously, that 87.9% of patients did not know CBT existed or were never
offered CBT as a treatment option, these limitations and failure rates are in no way ‘reflective’ of the
trial population. The response makes further statements that when CBT-I is not available, various other
pharmacological and non-pharmacological treatments may be prescribed instead. It is stated that
‘Sleepio® (a digital self-help CBTi for the treatment of insomnia disorder) may significantly improve
the limitations of access and cost with CBTi, but as highlighted by NICE there is limited clinical
evidence to show the effectiveness of Sleepio® compared with face-to-face CBTi’.> Again, this is not
relevant to the question asked of the company, which seeks justification for use of a CBT naive
population in a submission for daridorexant, which is suggested to be a pharmacological replacement
therapy when CBT cannot be accessed or is refused, and the data from trial 301 shows clearly that most
of the trial population did not have this opportunity.

The eligibility criteria used in the search strategy for RCTs and non-RCTs is presented in Table 3.2.

Table 3.2: Eligibility criteria used in search strategy

Criteria Inclusion Criteria Exclusion Criteria

Population Adults >18 years old with a diagnosis of chronic Paediatric (<18 years old) patients.
insomnia disorder according to any standardised Patients without chronic insomnia
diagnostic criteria (e.g., DSM, ICSD, ICD). disorder or patients with chronic

insomnia disorder according to
unspecified diagnostic criteria.

Patients with short-term (acute)
insomnia.
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Criteria Inclusion Criteria Exclusion Criteria
Intervention | Individual pharmacological interventions: Non-pharmacological interventions.
Benzodiazepines: brotizolam, clonazepam, Barbiturates, chloral hydrate,
diazepam, estazolam flunitrazepam, flurazepam, ethchlorvynol and quetiapine.
haloxazolam, loprazolam, lorazepam, LMZ, Herbal products and medical
midazolam, nimetazepam, nitrazepam, quazepam, devices.
rilmazafone, TMZ, and TZ. Combination therapy (e.g., CBT-I +
Benzodiazepine-like agents (Z-drugs): ESZ, ZAL, pharmacological treatment or
ZPD, and ZPC. augmentation studies [drug A plus
Antidepressants: amitriptyline, DOX, mirtazapine, | drug B versus drug A]).
and TRA.
Melatoninergic drugs: MEL and RAM.
Orexin receptor antagonists: SUV, DAR,
almorexant, filorexant, and LEM.
Other: triclofos sodium.
Comparison Placebo. Comparison of different
Another active agent. doses/preparations of the same
active agent.
Non-pharmacological interventions.
Outcomes Efficacy? Any other outcome not listed in the
IST® inclusion criteria.
Sleep quality (PSQI, LSEQ or other relevant scales)
Sleep quantity parameters:
Sleep maintenance (WASO)
Latency to persistent sleep
TST
SF-36
SSS
ESS
IDSIQ’s sleepiness domain score
Safety
AEs
SAEs
Discontinuations
Withdrawal, rebound, tolerance and addiction
Study Design | RCTs (phase >I). Any other study design, including:

SLRs and meta-analyses of RCTs (for citation-
chasing only).

Case reports
Case series
Animal studies/models

Pharmacodynamic/pharmacokinetic
studies

Observational studies

Phase I trials (e.g., dose-finding,
dose-escalation studies)

Single-arm trials
Non-randomised trials

Cross-over RCTs not reporting data
before cross-over.

Based on table 6 of appendix D, CS!
§ Both objective and subjective measures are of interest

AEs = adverse events; CBT-1= cognitive behavioural therapy for insomnia; CS = company submission;
DAR = daridorexant; DOX = doxepin; DSM = Diagnostic and Statistical Manual of Mental Disorders; ESS =
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Criteria Inclusion Criteria Exclusion Criteria

Epworth Sleepiness Scale; ESZ = eszopiclone; ICD = International Classification of Diseases; ICSD =
International Classification of Sleep Disorders; IDSIQ = Daytime Symptoms and Impacts Questionnaire;
ISI® = Insomnia Severity Index; LEM = lemborexant; LMZ = lormetazepam; LSEQ = Leeds Sleep Evaluation
Questionnaire; MEL = melatonin; PSQI = Pittsburgh Sleep Quality Index; RAM = ramelteon; RCT =
randomised controlled trial; SAE = serious adverse event; SF-36 = 36-Item Short Form Survey; SLR =
systematic literature review; SSS = Stanford Sleepiness Scale; SUV = suvorexant; TMZ = temazepam; TRA =
trazodone; TZ = triazolam; WASO = wake time after sleep onset; ZAL = zaleplon; ZPC = zopiclone; ZPD =
zolpidem

3.1.3 Critique of data extraction

Appendix D of the CS provides clarity on the process of data extraction''. The company state that
eligibility screening was conducted in two stages. During level 1 screening, titles and abstracts were
reviewed independently by two researchers. Disagreements between the reviewers were resolved by a
third reviewer. During level 2 screening, those articles deemed eligible during level 1 screening were
reviewed independently by two researchers as full texts. Disagreements between the reviewers were
resolved by a third reviewer, as needed. This represents the optimal process of screening and reduces
the opportunity for error and bias.

While most of the process was generally reasonably described. The EAG noted that some further clarity
was required to fully explain and describe the methods.

The company described their processes of data extraction essentially as consisting of data extraction by
the first reviewer, validation by the second reviewer, and then disagreements resolved by a third
reviewer. Some further detail could have been provided in the submission to emphasise the attempts to
reduce error/bias. It would have been helpful for the company to explain how the second reviewer
validated data and to explain if it was conducted independently of the first reviewer, and how
disagreement resolution by the third reviewer took place. Clarity around whether the third reviewer
independently extracted the data or simply reviewed the basis of disagreement would be helpful. It
would also be helpful to know if the third reviewer had conversations with one/both/none of the two
reviewers before making a decision. Clear and descriptive explanations of these points help to provide
reassurances that processes were mitigated as much as possible to try and reduce any likelihood of error
or bias. This in turn, provides more credibility to the data and its ultimate conclusions. The optimal
method would have seen two reviewers extracting data independently of each other with any
disagreements resolved by a third. This method reduces the likelihood of error or bias.

The company also describe the role of prioritisation by Evidera. In appendix D'' it is stated that ‘Evidera
conducted a high-level comparability assessment. These trial characteristics did not lead to exclusion
from the SLR, but instead identified trials that were less likely to connect to a network for later analysis.
Trials that did not connect to a likely network for later analysis were de-prioritised: those trials that
did not include a treatment arm using a licensed dose of a treatment of interest, those that did not report
comparable data, or those that did not report data in populations most of interest. Upon determination
of the trials that were most likely to be suitable for NMA, a subset of trials underwent full extraction’

The EAG did not fully understand how this was concordant with the process of data extraction. This
text seemed to suggest that only trials that were deemed ‘most likely’ to be NMA suitable had underwent
full data extraction. Two questions naturally arose from the EAG at this point, the first was by what
method an article was deemed to be likely for network meta-analysis (NMA) suitability and what were
the processes of assessment and agreement by reviewers. The second was whether this suggested that
some articles that otherwise met the full eligibility criteria, did not undergo full data extraction if they
did not appear to be appropriate for the ‘subset’. The EAG asked the company to verify that all trials,
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which met the PICO criteria and were included at full screening stage, did undergo data extraction and
the EAG sought clarification on the manner of the ‘high-level comparability assessment that was
conducted by Evidera’.

In their response to clarification, the company confirmed ‘that no trials were excluded from the results
of the Evidera comparability assessment’ and that ‘A top-level extraction was performed for all included
studies. This top-level extraction — 2 step extraction — provided sufficient information and data to
determine comparability assessment - information on trial, patient, treatment characteristics, and
outcome availability (i.e., tagging for the presence of relevant outcomes) were recorded. Studies (as
listed in Table 7, Appendix D) were then de-prioritised if they did not include a treatment arm using a
licensed dose of a treatment of interest, if they did not report comparable data, or they did not report
data in populations of most interest.”

To the EAG, this indicates that those studies which were initially included for full screening (those that
had been deemed eligible for inclusion at level 1 title/abstract screening) underwent full text screening,
and then those included articles (those deemed eligible for inclusion at level 2 full text screening) were
assessed for comparability by Evidera and ranked according to priority. The company in their response
referred to a ‘2 step extraction’ which the EAG presumes to mean the recording of ‘information on
trial, patient, treatment characteristics, and outcome availability (i.e., tagging for the presence of
relevant outcomes)’ as the first step used to prioritise studies, with full data extraction then being the
second step. Appendix D in the submission states ‘Upon determination of the trials that were most likely
to be suitable for NMA, a subset of trials underwent full extraction’, while, as mentioned above, the
company in their response to clarification state ‘that no trials were excluded from the results of the
Evidera comparability assessment’. However, this information suggests that the comparability
assessment (step 1) determined which studies (‘subset of trials’) were then subject to full data
extraction.

With regard to the process of data extraction itself, and our observations detailed above, the company
in their response to clarification stated that ‘Once the extractions were validated, these were sent back
to the researcher who had performed the original extractions to make required changes. Any
disagreements between the extractor and validator were brought forward and were resolved by a third,
more senior investigator who reviewed the disagreement and provided a final decision’”’.

While the EAG appreciates the further information, the process of ‘validation’ itself is where the EAG
would have liked to have seen some further description, with particular to how the data was checked.
Typically, validation is quite a broad definition but usually means that a second independent data
extraction has not been conducted, and that the second reviewer has checked what has been completed
by the first reviewer. This is obviously more prone to error and bias than duplicate data extraction by
two independent reviewers. The inclusion of the third reviewer does provide some mitigation, although
one issue with this process is that there is an increased likelihood that only data that is extracted onto
the extraction sheet is validated with disputes resolved by the third reviewer, while other relevant data
that may have been missed by the first reviewer and not extracted in the first instance, remains as such.
The EAG is also unclear as to whether the process of data extraction described above applied to both
steps of the ‘2 step’ extraction that was described and given that the comparability assessment (step 1)
conducted by Evidera determined the subset of studies that were to be full screened (step 2), fully
described processes are helpful. The EAG emphasises that the reporting of SLR processes should be
clear, unambiguous, and described with appropriate detail to install confidence that likelihood of error
and bias has been reduced as far as possible.
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3.1.4 Quality assessment

The company state in Appendix D of the CS that all RCTs were assessed using the Cochrane Risk of
Bias Assessment Tool 2.0'!. Table 19 in Appendix D of the CS lists the risk of bias (RoB) results of all
trials that the company claim met their eligibility criteria. However, despite Study 303 being included
within the CS as an extension trial of Study 301, it is not listed here, and no RoB assessment appears to
have been included. Study 301 was assessed by the company and was deemed to be of a low RoB
overall. The CS' states that ‘One researcher extracted data from the included papers into the DET,
which was then validated by a second, senior investigator’. This is lacking in the appropriate level of
clarity and reporting, and potentially highlights a process that was at elevated RoB.

3.1.5 Evidence synthesis

In Appendix D'' of the CS, it is stated that ‘A systematic literature review (SLR) was undertaken to
provide a comprehensive assessment of the current evidence from randomised controlled trials (RCT)
on the efficacy and safety of pharmacological treatments for insomnia disorder in adults, with the
potential to conduct an NMA’. The company also describe the ‘prioritisation’ of studies by virtue of a
‘high level comparability’ assessment designed to identify ‘trials that were less likely to connect to a
network for later analysis’. Although the intentions were to conduct a network meta-analysis if
appropriate, the company only identified one trial (Study 301) in the SLR which they deemed to be
appropriate for inclusion in the submission. Study 303 was not identified in the SLR and is an extension
of Study 301. Therefore no (network) meta-analysis was conducted.

EAG comment:

e While screening appears to have been conducted in duplicate, The Cochrane Handbook for
Systematic Reviews recommends that “as a minimum, information that involves subjective
interpretation and information that is critical to the interpretation of results (e.g. outcome data)
should be extracted independently by at least two people”™* Due to one reviewer completing data
extraction and one person validating, there is an increased risk of bias and/or errors."*

e Although the chosen method of data extraction (one reviewer completing data extraction and one
person validating) is a widely used method. Further detail and description could have been provided
to provide reassurance that all necessary steps were taken at all stages to reduce the likelihood or
error/bias, but also to simply provide the optimal clarity of reporting that is essential to a well
conducted and reported SLR.

e The two-step data extraction conducted appears to be in essence a further step where all articles
which had been included after level 1 and 2 screening was completed, were then prioritised by
Evidera to identify only some articles that should undergo full data extraction. The EAG would like
to have seen further detail about this process, particularly regarding how the likelihood of error and
bias was mitigated. The EAG notes that our comments here do not necessarily suggest error or bias,
but rather the EAG feels the processes could have been described and explained with more detail.

o The EAG notes lack of clarity and specific focus with respect to daridorexant and the appropriate
‘population’ and ‘comparator’ elements of the PICO. If daridorexant is a proposed second line
treatment, the EAG thinks the population should be second line and should include those who have
had access to and failed first line treatments, however this was not the case. If daridorexant is being
proposed as an alternative first line therapy to replace the standard treatment of CBT-I, then
daridorexant should be compared against CBT, but this was not the case.

e It was not fully clear how the process of quality assessment was conducted. No additional
information could be identified in the CS main document or in Appendix D, to describe the details
of the full method of quality assessment. While the appropriate RoB tool was described it was not
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clear how many reviewers were involved (was there a third reviewer to resolve disagreements?), if
it was conducted independently (how was the extracted data validated? with or without
communication with the first reviewer?) or how disagreements were resolved (the decision of the
senior investigator or consulting an independent third?). Again, this lack of reporting detail means
that the EAG must consider that there is an increased likelihood of error and bias, and the EAG
emphasises the point that a well conducted SLR must also be well reported with sufficient detail
and clarity.

3.2 Critique of trials of the technology of interest, their analysis and interpretation (and any
standard meta-analyses of these)

In the abstract/title screening phase of the CS SLR, 4,089 records were excluded and 812 were retained
for full text screening. Although 102 publications reporting on 63 RCTs were included in the company’s
SLR, this covered many pharmacological approaches to managing insomnia. The only included trials
relevant to the decision problem were two RCTs evaluating daridorexant versus placebo'> '® and one
RCT comparing daridorexant versus ZPD versus placebo.'” Details of all three relevant RCTs included
in the SLR are given in Table 3.3.

Only one of these three trials, CSR 301,"> which covered daridorexant versus placebo, was eventually
included in the clinical effectiveness evidence in the CS. CSR 302'¢ was not included in the clinical
effectiveness evidence in the CS' as the doses were outside the standard 50 mg. Dauvilliers et al. 2020'’
was also not included, although the reasons for this were unclear.

The clinical effectiveness evidence in the CS' additionally correctly included trial CSR 303,'® although
this was not included in the SLR. Reasons for its absence from the SLR are also unclear.

Table 3.3: Trials included in the CS SLR

Trial Treatment Inclusion | EAG comments

in CS
NCT03545191 DAR 25 mg, 50 mg Yes Correctly included as a key study.
(22-29) PBO
CSR 301"
NCT03575104 DAR 10 mg No Excluded because of wrong dose.
(23-25,27,30,31) | DAR 25 mg
CSR 302'° PBO
NCT02839200 DAR 25 mg, 50 mg No Reasons for exclusion from CS unclear.
(32, 33) DAR 5 mg, 10 mg The CS' claims it was a ‘dose finding
Dauvilliers Y ZPD 10 mg study’ but this is not the case as there is
20207 PBO a placebo comparison against 50 mg

DAR. Appears to be a key study.

Based on Table 8, Appendix D of CS!!
CS = company submission; CSR = clinical study report; DAR = daridorexant; EAG = Evidence Assessment
Group; mg = milligram; PBO = placebo; SLR = systematic literature review; ZPD = zolpidem

EAG comment:

e The lack of Dauvilliers et al. 2020'7 in the CS' appears to be a major omission and the company
was asked to explain this in the clarification letter. The company responded by stating that: “As
elaborated in Table 4 of CS, the clinical trial programme of daridorexant included two phase II
studies, one of which was NCT02839200. The study was a 6-arm randomised trial, that included 4
dosages of daridorexant, zolpidem and placebo. Primarily, this trial assessed dose response
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relationship between 5, 10, 25 and 50 mg dose of daridorexant and thus, was not designed to
evaluate efficacy and safety of daridorexant compared with placebo due to the small sample size
utilised in the study. Therefore, this study was not found to be relevant for the appraisal”. > The
EAG is not satisfied with this response. The study compared placebo to 50 mg of daridorexant and
therefore, according to the protocol, is eligible for inclusion. There were no exclusion criteria
relating to study size. It therefore remains unclear why this study was omitted and the EAG would
have liked to see the results of this study included.

e The Company was also asked to explain the omission of CSR 303'® from the SLR. The company
stated that, “Study 303 did not meet the SLR requirements due to the study design issues. In this
extension study, subjects who had completed the study treatment and run-out period for studies 301
and 302 were re-randomised to receive either placebo or 25mg daridorexant in a 1:1 ratio.
Including re-randomised patients would bias the results due to double counting same patients
hence, this study was excluded from the SLR”.* The EAG is satisfied with this response.

3.2.1 Details of the included trials

The CS' identified studies 301'° and 303'® as relevant to the decision problem.

3.2.1.1 Study 301

Study 301'> was a double-blind RCT which enrolled 930 adult and elderly subjects with insomnia
disorder, according to the criteria of DSM-5, unless their insomnia was associated with major
comorbidities — especially comorbid neurological, affective or psychiatric disorders (e.g., severe or
uncontrolled depression or anxiety, dementia) that could interfere with the study endpoints. Participants
were randomly assigned to receive daridorexant 50 mg (N=310) or placebo (N=310) for 12 weeks. A
further group was randomly assigned to 25 mg (N=310) but results for that group were not reported in
the CS' as 25 mg is not regarded as the standard dose. The study involved 75 sites across 10 countries
(Australia, Canada, Denmark, Germany, Italy, Poland, Serbia, Spain, Switzerland, and the United
States (US)), of which 51 sites in seven countries (Canada, Denmark, Germany, Poland, Spain,
Switzerland, and the US) enrolled and randomised subjects.

Treatment comprised of single-blind treatment (placebo matching daridorexant, administered during
the placebo run-in and run-out periods) and double-blind treatment (daridorexant, or placebo matching
daridorexant, administered from randomisation to end of double-blind treatment period) (Table 3.4).

Table 3.4: Trial drugs in Study 301

Drug Dose Frequency of | Route of Duration
administration | administration

Daridorexant, film | 25 mg and

coated tablet 50 mg 84 + 2 days
8§Z;ég:)rl:ﬁy Single—blind placebo run-in
cgzlti(c)irf;;gt, i) - the evening days), and single-blind

placebo run-out period (7 +
2 days)

Based on Table 8, CS!
CS = company submission; mg = milligram
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Therapies considered necessary for a subject’s well-being and not categorised as prohibited concomitant
medications could be used in Study 301.'° However, initiation of new medication was discouraged, and
concomitant medication was preferably not changed during the study. The use of non-sedating
antihistamines, opioids/narcotics, centrally acting muscle relaxants with psychotropic effects, and
pseudoephedrine was permitted with restrictions. Inhaled or nasal corticosteroids were permitted.

The following concomitant therapies were forbidden during Study 301:'°

e Treatment with another investigational drug until EOS.

e Study-prohibited central nervous system (CNS)-active medications for five half-lives of the
respective drug (but at least 2 weeks) prior to Visit 1 and until 24 hours after EOT.

e Treatment with moderate or strong CYP3A4 inhibitors, or moderate or strong CYP3A4
inducers until 24 hours after EOT.

Cognitive behavioural therapy for insomnia was only allowed if the treatment started at least 1 month
prior to Visit 3 (baseline) and the subject agreed to continue this CBT-I throughout the study. Initiation
of CBT-I during the study was not allowed.

EAG comment:

e No comparison was made across study arms for the number using allowed CBT-I or other treatment
options. This had potential to be a confounder if it differed between arms.

e In the clarification letter the company was asked to provide data on the numbers using CBT-I or
other allowed treatment options. The company stated that, “In study 301, only three randomised
subjects (0.3%, 1 subject in each treatment group) were treated with CBTi during the study. Thus,
CBTi was not expected to be a confounder in the analyses. Other therapies considered necessary
for a subject’s well-being was allowed during the study 301; however, the use of these therapies at
baseline (study 301) and at start of double-blind treatment (study 303) was balanced across the
treatment groups and were not expected to contribute as confounding factors in the efficacy and
safety analyses. The study design of daridorexant clinical trial excluded patients with acute or
critical pathologies to prohibit the use of non-sedating antihistamines, opioids/narcotics, centrally
acting muscle relaxants with psychotropic effects, pseudoephedrine, and inhaled or nasal
corticosteroids. Further, randomization of trial population ensured demographic and clinical
characteristics of patients balanced confounding factors across the treatment arms”. *In relation
to CBT-I the EAG fully accepts the company response. However, for other therapies at baseline,
no data are provided to back up the assertion that “use of these therapies ...was balanced across
the treatment groups”. >

3.2.1.2 Study 303

Study 303'® was an extension study of Study 301'"° and Study 302.'® Study 303'® was primarily a
comparative safety study, but it included placebo-controlled subjective efficacy data of relevance to
assess long-term maintenance with daridorexant.

3.2.1.2.1 Daridorexant group

Subjects assigned to a daridorexant group in Study 301" or Study 302'® were assigned to the same
daridorexant dose (i.e., 10 mg, 25 mg or 50 mg) in Study 303.'® Therefore, because Study 302'¢ did not
contain any subjects with 50 mg daridorexant, all subjects in Study 303'® with a 50 mg daridorexant
dose were from the 50 mg arm in Study 301" (N=137 after attrition).
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3.2.1.2.2 Placebo group

Subjects originally randomised to placebo in studies 301'* and 302'® were re-randomised to placebo or
25 mg daridorexant, and those assigned to placebo formed the placebo arm for Study 303'® (N=128). It
is not clear how many of the 128 in the placebo group in Study 303 were originally in Study 301."

EAG comment:

e Although Study 303'® evaluated placebo, and 10 mg, 25 mg and 50 mg of daridorexant, only the 50
mg daridorexant and placebo groups in Study 303'® are of relevance to this report and only results
pertaining to these two groups will be reported.

Table 3.5 summarises the trial drug administration in Study 303.'8

Table 3.5: Trial drugs in Study 303

Drug Dose Frequency of | Route of Duration
administration | administration
. 10 mg,
Daridorexant, film 25 mg and 280 + 7 days
coated tablet 50 mg One tablet
taken orally Oral T 4 (280 < 7
et perd 3%
daridorexant, film | - the evening Ys)s gie-bil
placebo run-out period (7 +
coated tablet
2 days)

Based on Table 28, CS!
CS = company submission

Therapies considered necessary for the subject’s well-being and not categorised as prohibited
concomitant medications could be used in the study, including coronavirus disease 2019 (COVID-19)
vaccines.

The following concomitant therapies were forbidden during the study:

e Treatment with another investigational drug until EOS.
e Study-prohibited CNS-active medications from at least 1 week prior to Visit 1 and until 24
hours after end of trial (EOT).

Treatment with moderate or strong CYP3A4 inhibitors or moderate to strong CYP3A4 inducers from
at least 1 week prior to Visit 1 until 24 hours after EOT.

Table 3.6 and
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Table 3.7 summarise the methodologies of studies 301" and 303.'®
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Table 3.6: Study methodology for Study 301

Study ID-078A301 (NCT03545191)'%
Study design Multi-centre, double-blind, randomised, placebo-controlled, parallel-group
Population Adult (18-64 years) and elderly (>65 years) male and female subjects with a diagnosis insomnia disorder as per the DSM-5"

criteria and moderate-to-severe insomnia as per ISI® (ISI®>15).

Inclusion criteria

Insomnia disorder according to the DSM-5® criteria.
Self-reported insomnia of at least moderate severity (ISI® score >15) at screening.

Sleep disturbance causing clinically significant distress or impairment in social, occupational, educational, academic,
behavioural, or other important areas of functioning.

Self-reported insufficient sleep quantity (=30 minutes to fall asleep, wake time during sleep >30 minutes, and sTST <6.5
hours during the night) for at least 3 nights per week during at least 3 months prior to the screening visit, and for at least
3 out of 7 nights on the SDQ completed during the placebo run-in period prior to the run-in PSG nights.

Objective sleep quantity parameters assessed on two consecutive PSG nights during the placebo run-in period: mean
LPS >20 minutes, with neither of the two nights <15 minutes; mean WASO >30 minutes, with neither of the two nights
<20 minutes; and mean TST <420 minutes.

Subjects were required to sign informed consent prior to any study-mandated procedure.

Exclusion criteria

Subjects self-reporting daytime napping >1 hour per day and >3 days per week.
Subjects with BMI <18.5 or >40.0 kg/m2.
Subjects who were pregnant, breastfeeding, or planning to become pregnant.

Subjects with any lifetime history of suicide attempt, sleep-related breathing disorders, periodic limb movement
disorder, restless legs syndrome, circadian rhythm disorder, REM behaviour disorder, narcolepsy, or apnoea/hypopnea.
Subjects with acute or unstable psychiatric conditions, suicidal ideation with intent, alcohol or drug abuse, or with
history or clinical evidence of any disease, medical condition or treatment that could affect the subject’s safety or
interfere with the study assessments.

Subjects aged >50 years with a Mini Mental State Examination® score <25.

Subjects treated with CNS-active drugs; CBT was allowed if started at least 1 month prior to the run-in PSG nights and
intended to be continued throughout the study.

Subjects not able or willing to stop treatment with moderate or strong CYP3A4 inhibitors or inducers within at least 1
week prior to the start of the placebo run-in period.

Intervention(s)

Daridorexant (25 mg and 50 mg)*
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Study

ID-078A301 (NCT03545191)"%

Comparator(s)

Placebo

Reported outcomes

The outcomes relevant for the decision problem include:

specified in the decision 1. Improvement of night-time symptoms of insomnia (WASO, sWASO, LPS)

problem 2. Changes in sleep architecture and sleep efficiency (LPS, TST, sTST)
3. Changes in quality of sleep, depth of sleep, daytime alertness and daily ability to function (TST, sWASO, sLSO)
4. Daytime functioning as measured by IDSIQ total score, sleepiness, alert/cognition and mood domain score
5. Safety and tolerability (adverse events, next morning residual effect, rebound insomnia, abuse potential, SDS)
6. HRQoL (ISI® score)

All other reported 1. Withdrawal symptoms

outcomes 2. Sleep continuity (WASO by quarter of the night and by hour of the night, TST by quarter of the night, sleep awakenings

measured by PSG or self-reported)

3. Sleep efficiency
4. PGA-S, and PGI-C scores

Based on Table 5 and table 7, CS!

*Only the evidence for daridorexant 50 mg versus placebo is presented in this submission

BMI = body mass index; CBT = cognitive behavioural therapy; CNS = central nervous system; CS = company submission; CYP3A4 = cytochrome P450 3A4; DSM®-5 =
Diagnostic and Statistical Manual of Mental Disorders®, Fifth Edition; HRQoL = health-related quality of life; IDSIQ = Insomnia Daytime Symptoms and Impacts
Questionnaire; ISI® = Insomnia Severity Index®; LPS = latency to persistent sleep; PGA-S = Patient Global Assessment of Disease Severity; PGI-C = Patient Global
Impression of Change; PICO = population, intervention, comparator and outcome; PSG = polysomnography; REM = rapid eye movement; SDQ = Sleep Diary
Questionnaire; SDS® = Sheehan Disability Scale®; sLSO = subjective latency to sleep onset; STST = subjective total sleep time; sSWASO = subjective wake time after sleep
onset; TST = total sleep time; VAS = visual analogue scale; WASO = wake time after sleep onset
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Table 3.7: Study methodology for Study 303

Study

ID-078A303 (NCT03679884)'®

Study design

Multi-centre, double-blind, parallel-group, randomised, placebo-controlled, three doses, 40-week safety extension study to ID-
078A301 and ID-078A302

Population

Adult (18-64 years) and elderly (>65 years) male and female subjects with insomnia disorder according to DSM-5® criteria, who
had completed daridorexant treatment in Study 301 and Study 302

Inclusion

Signed informed consent prior to any study-mandated procedure (Visit 1).

Completion of the double-blind study treatment and placebo run-out period of 301 or 302 (Visit 1).

For woman of childbearing potential, the following was required:

Negative urine pregnancy test (EOT of 301 or 302 studies).

Agreement to use the contraception scheme as required by the protocol from Visit 1 up to at least 30 days after EODBT.

Exclusion

Subjects self-reporting daytime napping >1 hour per day and >3 days per week.

Subjects with BMI <18.5 or >40.0 kg/m?.

Subjects who were pregnant, breastfeeding, or planning to become pregnant.

Subjects with any lifetime history of suicide attempt, sleep-related breathing disorders, periodic limb movement disorder,
restless legs syndrome, circadian rhythm disorder, REM behaviour disorder, narcolepsy, or apnoea/hypopnea.

Subjects with acute or unstable psychiatric conditions, suicidal ideation with intent, alcohol or drug abuse, or with history
or clinical evidence of any disease, medical condition or treatment that could affect the subject’s safety or interfere with the
study assessments.

Subjects aged >50 years with a Mini Mental State Examination® score <25.

Subjects treated with CNS-active drugs; CBT was allowed if started at least 1 month prior to the run-in PSG nights and
intended to be continued throughout the study.

Subjects not able or willing to stop treatment with moderate or strong CYP3A4 inhibitors or inducers within at least 1 week
prior to the start of the placebo run-in period.

Intervention(s)

Daridorexant (10 mg, 25 mg and 50 mg)*

Comparator(s)

Placebo

Reported outcomes
specified in the decision
problem

The outcomes of the decision problem include:

ANl e

Safety and tolerability (adverse events, next morning residual effect, rebound insomnia, abuse potential)
Improvement of night-time symptoms of insomnia (sSWASO)

Changes in sleep architecture and sleep efficiency (sTST)

Changes in quality of sleep, depth of sleep, daytime alertness and daily ability to function (sLSO)
Daytime functioning as measured by IDSIQ total score, sleepiness, alert/cognition and mood domain score
HRQoL (ISI® score)
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Study ID-078A303 (NCT03679884)'8
All other reported 1. SDQ VAS
outcomes 2. Withdrawal symptoms

3. Self-reported awakenings
4. PGA-S and PGI-C scores

Based on Table 6, CS!

*Only the evidence for daridorexant 50 mg versus placebo is presented in this submission

CBT = cognitive behavioural therapy; CNS = central nervous system; CS = company submission; CYP3A4 = cytochrome P450 3A4; DSM®-5 = Diagnostic and Statistical
Manual of Mental Disorders®, Fifth Edition; HRQoL = health-related quality of life; IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire; ISI® = Insomnia
Severity Index®; PGA-S = Patient Global Assessment of Disease Severity; PGI-C = Patient Global Impression of Change; PICO = population, intervention, comparator and
outcome; PSG = polysomnography; SDQ = Sleep Diary Questionnaire; sSLSO = subjective latency to sleep onset; STST = subjective total sleep time; sWASO = subjective
wake time after sleep onset; TST = total sleep time; VAS = visual analogue scale; WASO = wake time after sleep onset
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EAG comment:

Neither study included participants from the UK, as only Canada, Denmark, Germany, Poland,
Spain, Switzerland, and the US enrolled and randomised participants. One percent of participants
in Study 301'° were Asian, 9.5% were Black and 89.5% were White. In Study 303,'® 1% of
participants were Asian, 8.5% were Black and 89.5% were White. This is different to the overall
UK population as measured in the 2011 census °, where 7.5% of the population are Asian, 3.3% of
the population are Black and 86% of the population are White (the analogous information from the
2021 census is not currently available). Of course, the ethnic proportions in the overall UK
population are not necessarily the same as those in the UK population of chronic insomnia patients,
because there may be an interaction between incidence of chronic insomnia and ethnicity. For
example, Fernandez-Mendoza et al. 2021?° showed that persistence of insomnia in ethnic minorities
in the United States of America (USA) is double that in non-Hispanic Whites in a high socio-
economic status stratum, strongly suggesting an interaction where non-White ethnicity leads to an
increase in the incidence of chronic insomnia. Unfortunately, the ethnic proportions in the UK
population of chronic insomnia patients do not appear to be available in the literature, so there is
uncertainty whether the ethnic proportions of the trial are representative of the ethnic proportions
of the UK target population. Any difference in ethnicity proportions between trial and UK target
population could potentially have an impact on applicability, if ethnicity is an outcome modifier;
that is, if there is an interaction between ethnicity and the efficacy of daridorexant.

There is no evidence from the sub-group analyses for Study 303'® that ethnicity is an outcome
modifier, but ethnicity was only evaluated as a sub-grouping variable for sTST and Insomnia
Daytime Symptoms and Impacts Questionnaire (IDSIQ) in Study 303. In addition, ethnicity was
not evaluated as a sub-grouping variable for any outcome in Study 301."> Therefore, doubts about
applicability must remain. In the clarification letter the company were asked to comment on the
generalisability of the trial population characteristics to the patient population in England and
Wales. The company stated that: “The company acknowledges the difference in ethnic distribution
between the trial population and the patient population in England and Wales. However, as
highlighted by the EAG, there is no evidence from the subgroup analyses for study 303 that ethnicity
is an outcome modifier. Although this was only evaluated for sTST and IDSIQ, the company expects
this to be applicable to all other primary and secondary endpoints.” > The EAG response to this is
that the company cannot know this until they have evaluated it. Therefore, uncertainty exists, and
it is possible that ethnicity is an outcome modifier.

The company were also asked to provide data sub-grouped for ethnicity for all primary and
secondary outcomes in both Study 301 and Study 303. The company responded by stating that,
“The small sample size of the Asian and Black subgroups precluded meaningful comparison of all
primary and secondary outcomes across ethnic subgroups. As mentioned in the response to A22
(a), based on the subgroup analysis for study 303, there is no evidence that ethnicity is an outcome
modifier for sTST and IDSIQ and the company expects this to be applicable to all other primary
and secondary endpoints”. > The EAG does not accept this response. The EAG critique is that if the
sub-group sample sizes were sufficient for the sTST and IDSIQ outcomes, they would have been
sufficient for the other outcomes, where similar sample sizes were observed.

There was little information provided on comorbid conditions in participants in the trials, which
was surprising given that insomnia disorder is associated with various comorbid conditions such as
chronic obstructive pulmonary disease, heart failure, chronic pain, and psychiatric conditions
(depression, anxiety, substance abuse, and post-traumatic stress disorder). In the clarification letter,
the company was asked to provide details on the clinical characteristics of any other pathologies
present in the trial populations. The company stated that, “In study 301, previous psychiatric
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disorders were reported for 54 subjects (5.8%), of which the most common was depression (24

subjects, 2.6%), additionally, major depression was reported for 7 subjects (0.8%) and anxiety for

4 subjects (0.4%). Previous nervous system disorders were reported for 29 subjects (3.1%), of

which the most common was migraine (6 subjects, 0.6%). Study-concomitant medical conditions

(excluding conditions and symptoms related to insomnia) were reported for 646 subjects (69.5%)
and were balanced across the treatment groups. Table 3.8 illustrates the study concomitant medical

conditions by primary system organ class and preferred term in the overall population of

study 301.”3

Table 3.8: Study concomitant medical conditions by primary system organ class

System Organ Class Preferred Term

Total N=930; n (%)

Psychiatric disorders 43 (4.6%)
Tobacco abuse 15 (1.6%)
Anxiety 8 (0.9%)
Depression 4 (0.4%)
Nervous system disorders 121 (13.0%)
Headache 52 (5.6%)
Migraine 22 (2.4%)
Somnolence 12 (1.3%)
Metabolism and nutrition disorders 234 (25.2%)
Hypercholesterolaemia 74 (8.0%)
Obesity 70 (7.5%)
Type 2 diabetes mellitus 43 (4.6%)

Vascular disorders

223 (24.0%)

Hypertension

207 (22.3%)

Musculoskeletal and connective tissue disorders

198 (21.3%)

Osteoarthritis 73 (7.8%)
Mack pain 38 (4.1%)
Endocrine disorders 87 (9.4%)
Hypothyroidism 72 (7.7%)

Based on Table 7, from clarification question response from company?

3.2.2 Statistical analyses of the 301'5/303'® studies

The statistical analyses used for the studies 301'° and 303'® are presented in

Table 3.9 and
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Table 3.9: Summary of statistical methods and analysis sets of Study 301

Study name Study 301 (NCT03545191)"S

(number)

Research hypothesis | For each of the primary endpoints (change from baseline in WASO [sleep
relevant to NICE maintenance] and LPS [sleep onset], and secondary endpoints (change
scope from baseline in sSTST [sleep quantity], and IDSIQ sleepiness domain score

[daytime function], four null hypotheses were defined as follows:
H1: Daridorexant 50 mg — Placebo = 0 at Month 1
H2: Daridorexant 50 mg — Placebo = 0 at Month 3

where ‘Daridorexant 50 mg’, and ‘Placebo’ represent the mean change
from baseline for the given endpoint (WASO, LPS, sTST or IDSIQ
sleepiness domain score) and time point (Month 1 or Month 3).

Analysis sets

Screened analysis set: The screened analysis set comprised all subjects
who entered screening and received a subject identification number.

Full analysis set: The FAS comprised all subjects assigned (i.e.,
randomised) to a double-blind study treatment. In order to adhere to the
intention-to-treat principle as much as possible:

Per-protocol set: The per-protocol set comprised all subjects from the FAS
who received at least one dose of double-blind study treatment and who
complied with the protocol sufficiently to be likely to exhibit the treatment
effects.

Safety set: The safety set comprised all subjects who received at least one
dose of double-blind study treatment.

Treatment withdrawal set: The treatment withdrawal set comprised all
subjects in the safety set who received at least one dose of single- blind
placebo treatment in the placebo run-out period.

Statistical analysis
for primary and key
secondary efficacy
endpoints

Analysis of the primary and secondary efficacy endpoints was performed
on the FAS.

Linear mixed effects model was used for the analysis of change from
baseline in WASO, LPS, sTST and IDSIQ sleepiness domain score,
separately.

The analysis model adjusted for the baseline value of the relevant response
variable (either WASO, LPS, sTST or IDSIQ sleepiness domain score),
age group (<65; >65 years), treatment (daridorexant 50 mg; placebo), visit
(Month 1; Month 3), and the interaction of treatment by visit, and baseline
by visit.

To evaluate the efficacy hypotheses, appropriate contrasts were computed
to test the treatment differences of interest (i.e., the difference in LSM
change from baseline between daridorexant and placebo, both at Month 1
and Month 3).

Statistical analysis
for other efficacy
endpoints

Analysis of the other efficacy endpoints was performed on the FAS.

The same model as for the main analysis of the primary and secondary
endpoints (linear mixed effects model), was fitted for TST, sWASO, sL.SO
and IDSIQ scores (total score; alert/cognition and mood domain scores).
The LSM for each treatment group was reported with associated SEs and
95% Cls. The placebo-adjusted LSM was displayed with associated SE,
95% CI and unadjusted two-sided p-value.

Other efficacy endpoints (change from baseline to Month 1 and Month 3 in
TST, sWASO, sLSO, and IDSIQ total, alert/cognition domain, and mood
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Study name
(number)

Study 301 (NCT03545191)'5

domain scores), with their observed values, were summarized
descriptively.

Statistical analysis of
exploratory endpoints

Analysis of the exploratory efficacy endpoints was performed on the FAS.
The exploratory endpoints (change from baseline to Month 1 and Month 3
of the respective variables) were summarised descriptively with the
observed values.

Statistical analysis of
safety endpoints

All safety endpoints were summarised descriptively.

Sample size & power
calculation

The assumptions for the between-subject SD per treatment group for
WASO, LPS, and sTST were based on the two phase II studies (201 and
202) conducted in adult and elderly subjects with insomnia receiving 5 mg,
10 mg, 25 mg, 50 mg daridorexant or placebo.

The difference compared to placebo in the mean change from baseline to
Month 1 and Month 3 was assumed to be 15 (WASO and LPS) and 20
minutes (sTST).

Based on a two-sample z-test, at least 900 subjects randomised to 50 mg
daridorexant, 25 mg daridorexant, and placebo in a 1:1:1 ratio (i.e., 300 per
group) would provide 98.9% power to detect an effect size of 0.37 for a
single hypothesis test. This accounts for the Bonferroni correction, where
the significance level (alpha) is halved and set to 2.5% two-sided.
However, as the number of null hypotheses (endpoints) to test increases,
the power decreases. The power calculation assumed all null hypotheses
were independent (a conservative assumption for power calculations).
Consequently, 900 subjects provided at least 90% power to detect an effect
size of 0.37 for testing nine independent null hypotheses.

Data management,
patient withdrawals

Handling of partially missing data:

Partially missing data for WASO and LPS values were handled as follows:
if one of the two values was missing either for baseline, Month 1 or Month
3, the single value available was used as the mean for that time point. If
both values were missing for a time point, then the mean value was
considered missing for that time point. The same approach was used for
the following variables: TST, number of shifts from S2, SWS or REM to
S1 or awake, number of awakenings, Coding sub-test®, SDS®, and
neurological examination.

For sTST and IDSIQ sleepiness domain scores, subjects had to have at
least 2 days of data during each week to calculate a weekly mean.
Otherwise, the mean value was considered missing for that week. The
same approach was used for the following variables: sSWASO, sLSO,
IDSIQ scores (total score, alert/cognition domain and mood domain
scores), VAS scores, and number of self-reported awakenings.

Based on Table 10, CS'

CS = company submission; FAS = full analysis set; IDSIQ = Insomnia Daytime Symptoms and Impacts
Questionnaire; LPS = latency to persistent sleep; LSM = least squares mean; NICE = National Institute for
Health and Care Excellence; REM = rapid eye movement; S1 = sleep stage 1; S2 = sleep stage 2; SD = standard
deviation; SDS® = Sheehan disability scale®; sSLSO = subjective latency to sleep onset; sTST = subjective total
sleep time; SWS = slow-wave sleep; sWASO = subjective wake time after sleep onset; TST = total sleep time;
VAS = visual analogue scale; WASO = wake time after sleep onset
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Table 3.10: Summary of statistical methods and analysis sets of Study 303

Study name
(number)

Study 303 (NCT03679884) '8

Analysis sets

Enrolled set: The enrolled set included all subjects who completed

Study 301 or Study 302 and who consented to enter Study 303.

Full analysis set: The FAS comprised all subjects assigned (i.e.,
randomised) to a study treatment.

Safety set: The safety set comprised all subjects who received at least one
dose of double-blind study treatment.

Treatment withdrawal set: The treatment withdrawal set comprised all
subjects in the safety set who received at least one dose of single-blind
placebo treatment in the placebo run-out period.

Statistical analysis
of safety endpoints

All safety endpoints were summarised descriptively.

Statistical analysis
for exploratory
efficacy endpoints

Analysis of exploratory efficacy endpoints was performed using the FAS.
Linear mixed effects model was used for the analysis of change from
confirmatory baseline in sTST, sWASQO, sLSO and IDSIQ total score,
sleepiness domain, alert/cognition domain, and mood domain scores,
separately.

The analysis model adjusted for the confirmatory baseline value of the
relevant response variable (either sWASO, sLSO, sTST, or IDSIQ total
score, sleepiness domain, alert/cognition domain, or mood domain scores),
age group as per assigned strata (<65; >65 years), treatment (daridorexant
50 mg; placebo), visit (at Month 6 [Week 12 of extension study]; Month 9
[Week 24]; Month 12 [Week 36]), and the interaction of treatment by visit,
and baseline by visit.

Appropriate contrasts were used to test the difference in LSM change from
confirmatory baseline between daridorexant 50 mg and placebo at Month 6
[Week 12]; Month 9 [Week 24]; and Month 12 [Week 36].

Observed values and change from baseline over time in ISI® were
summarised descriptively.

Sample size &
power calculation

As Study 303 was an extension of studies 301 and 302, no formal sample
size calculation was undertaken. It was expected that approximately 1,260
subjects (i.e., ~70% of the total subjects in studies 301 and 302) would enter
the extension study, assuming all sites participated in this study.

Data management,
patient withdrawals

Handling of missing data:

For sTST, sWASQO, sLSO, each IDSIQ domain and total scores, VAS
scores and number of self-reported awakenings, at least 2 days of data
during each week were required to calculate a weekly mean. Otherwise, the
mean value was considered missing for that week. The approach implies
implicit imputation: the missing data points were given the same value as
the mean of the non-missing data points of that same time point or week.

Based on Table 30, CS!

CS = company submission; FAS = full analysis set; IDSIQ = Insomnia Daytime Symptoms and Impacts
Questionnaire; ISI®= Insomnia Severity Index®; LSM = least squares mean; sLSO = subjective latency to sleep
onset; sTST = subjective total sleep time; sSWASO = subjective wake time after sleep onset; VAS = visual

analogue scale
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EAG comment:

Statistical approach in both studies appears to be rigorous and correct in general. However, it was
unclear which intention to treat (ITT) analyses were used and for which outcomes. This has been
examined in the clarification questions. The company defined their ITT analyses as follows:
“Intention-to-treat population was defined as all participants who were randomly assigned to a
double-blind study treatment. In order to adhere to the intention-to-treat principle as much as
possible:
0 Subjects were evaluated according to the treatment and strata they were assigned to, which
may differ from the treatment they received,
0 All available data were included.
0 Intention-to-treat population was analysed in study 301 for the primary and secondary
endpoints which included, objective assessments of WASO and LPS, and subjective

assessments of TST and IDSIQ sleepiness domain”. *

The EAG is satisfied with this clear response.

In the power calculation for Study 301, an effect size of 0.37 was chosen as the measure of clinical
significance, which is normally regarded as a small to medium effect size. This meant that a large
number of participants (N=900) were required to achieve 90% power, and therefore that if such a
sample size target were attained, more than enough statistical power would be available to detect
larger (and more easily discerned) effect sizes (such as >0.5) that might customarily be regarded as
denoting a clinical benefit. As all 900 participants were successfully recruited, this was, of course,
as Sellar and Yeatman might say, ‘A Good Thing’. However, there was concern in the EAG that
application of this power analysis might lead to some between-arm differences being statistically
significant without being truly clinically significant (that is, having an effect size as low as 0.37).
In the clarification letter the company was asked to justify any clear clinical benefits at the level of
0.37 effect size. The company stated that, “There is a lack of evidence to support the use of a
particular measure or combination of measures to demonstrate a clear clinical benefit for patients
presenting with insomnia. Instead, an extensive list of outcomes was presented in the CS to provide
a holistic assessment of the efficacy and safety of daridorexant. The company has established a
meaningful threshold of 55 minutes for sTST compared to baseline using the dose response curve
from a phase 2 study. It is challenging to establish a meaningful threshold compared to placebo
since placebo effects are often large in insomnia studies”. > The EAG does not think that this
response answered the question, as the effect size of 0.37 has not been justified as being clinically
significant.

3.2.3 Baseline characteristics of Study 301'5 and Study 303!®

Table 3.11 and Table 3.12 summarise the baseline characteristics of studies 301" and 303.'8

Table 3.11. Baseline characteristics of subjects in Study 301

Variable Statistic Daridorexant 50 mg; N=310 ‘ Placebo; N=310
Age at screening (years)

Mean (SD) 55.5(15.3) 55.1(15.4)
Median (Min, Max) 58 (21, 86) 58 (19, 83)
Sex [n(%)]

Male 111 (35.8) ‘ 100 (32.3)
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Variable Statistic Daridorexant 50 mg; N=310 Placebo; N=310
Female 199 (64.2) 210 (67.7)
Race [n(%)]

Black or African American 30(9.7) 28 (9.0)
American Indian or Alaska Native 1(0.3) 0
Native Hawaiian or other Pacific Islander 1(0.3) 0
Asian 4(1.3) 2 (0.6)
White 274 (88.4) 278 (89.7)
Other 0 2(0.6)
Ethnicity [n(%)]

Hispanic or Latino 44 (14.2) 51 (16.5)
Not Hispanic or Latino 265 (85.5) 259 (83.5)
Unknown 1(0.3) 0

BMI (kg/m?) at screening

Mean (SD) 26.273 (4.275) ‘ 26.428 (4.118)
Region [n(%)]

UsS 97 (31.3) 104 (33.5)
Other (non-US) 213 (68.7) 206 (66.5)
WASO (min)

n 309 309

Mean (SD) 95.484 (37.813) 102.511 (40.766)
LPS (min)

n 309 309

Mean (SD) 63.619 (37.389) 66.535 (39.769)
sTST (min)

n 309 309

Mean (SD) 313.178 (57.597) 315.886 (53.144)
IDSIQ sleepiness domain score

n 309 308

Mean (SD) 22.479 (7.207) 22.260 (6.947)
ISI® score

n 308 309

Mean (SD) 19.3 (4.0) 19.2 (4.0)

Based on Table 11, CS'

BMI = body mass index; CS = company submission; IDSIQ = Insomnia Daytime Symptoms and Impacts
Questionnaire; ISI®~ Insomnia Severity Index®; LPS = latency to persistent sleep; SD = standard deviation;
sTST = subjective total sleep time; US = United States; Higher IDSIQ sleepiness domain score represents
greater burden of illness; WASO = wake time after sleep onset

EAG comment:

e In general, the differences in baseline characteristics between arms are small and consistent with
the magnitude which would be expected with samples of this size. The comparability is therefore
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largely consistent with successful randomisation. However, there is a greater baseline WASO value
in the placebo arm, which is larger than that which would be expected from random sampling
error (mean difference (MD): -7.02 (95% confidence interval (CI): -13.2 to -0.82)). This could be
a type I error, given the number of baseline characteristics observed, and therefore does not threaten
the general conclusion that the randomisation was successful, but this between-arm baseline
difference might still lead to a spurious benefit for the daridorexant group at follow-up in the
analysis for that specific outcome. Even so, the use of change scores in the follow-up analysis
should eliminate most of the risk of bias from this small baseline difference, and the EAG is
therefore satisfied that this between-arm difference is not a major cause for concern.

Table 3.12. Baseline characteristics of subjects in Study 303

Variable Statistic Daridorexant 50 mg Placebo
N=137 N=128

Age at screening (years)

Mean (SD) 56.9 (13.6) 59.2 (12.6)

Median (Min, Max) 59 (22, 81) 61 (30, 85)

Sex [n(%)]

Male 39 (28.5) 36 (28.1)

Female 98 (71.5) 92 (71.9)

Race [n(%)]

Black or African American 15 (10.9) 8(6.3)

American Indian or Alaska Native 1(0.7) 0

Native Hawaiian or other Pacific Islander 0 1 (0.8)

Asian 0 2 (1.6)

White 121 (88.3) 115 (89.8)

Other 0 2 (1.6)

Ethnicity [n(%)]

Hispanic or Latino 19 (13.9) 10 (7.8)

Not Hispanic or Latino 118 (86.1) 118 (92.2)

BMI (kg/m?) at screening

Mean (SD) 25.890 (4.238) | 25.904 (4.039)

Region [n(%)]

[N 36 (26.3) 46 (35.9)

Other (non-US) 101 (73.7) 82 (64.1)

sTST (min)

n 137 128

Mean (SD) 303.792 (65.084) 305.071 (56.506)

IDSIQ sleepiness domain score

n 137 128

Mean (SD) 22.374 (6.562) 21.792 (6.564)

IDSIQ total score

n 137 | 128

64



CONFIDENTIAL UNTIL PUBLISHED

Variable Statistic Daridorexant 50 mg Placebo
N=137 N=128

Mean (SD) 74.864 (23.519) 70.297 (22.125)

IDSIQ alert/cognition domain score

n 137 128

Mean (SD) 32.389 (9.999) 30.826 (9.138)

IDSIQ mood domain score

n 137 128

Mean (SD) 20.101 (8.014) 17.679 (8.005)

sLSO (min)

n 137 128

Mean (SD) 63.409 (40.300) 64.821 (39.952)

SWASOQO (min)

n 137 128

Mean (SD) 80.114 (57.327) 82.675 (52.388)

Based on Table 32, CS'

*All demographic data reported in this table are from the respective confirmatory Study 301'3

BMI = body mass index; CS = company submission; IDSIQ = Insomnia Daytime Symptoms and Impacts

Questionnaire; Max = maximum; Min = minimum; min = minutes; SD = standard deviation; sLSO = subjective

latency to sleep onset; sTST = subjective total sleep time; sSWASO = subjective wake after sleep onset; US =

United States

EAG comment:

e In general, the differences in characteristics between arms are small and consistent with the
magnitude that would be expected with samples of this size. The comparability observed is
therefore consistent with successful randomisation.

3.2.4 Risk of bias assessment of Study 301" and Study 303'8

A RoB assessment of Study 301" was provided in Appendix D of the CS using the Cochrane RoB tool.
This assigned a rating of low risk to all domains of bias, and therefore a rating of low RoB overall. A
RoB assessment for Study 303'® was not carried out.

EAG comment:

e Based on the information in the CSR, the EAG carried out its own risk of bias appraisal for study
303'8, This showed that allocation concealment was used, blinding was strictly adhered to and an
ITT approach was used to minimise attrition bias. The EAG risk of bias rating was therefore deemed
‘low’. In addition the EAG reviewed the CSR report for study 301, which confirmed that the RoB
in study 301 was low, for the same reasons.

e No comparison was made across study arms for the number using allowed CBT-I or other treatment
options. This had potential to be a confounder if it differed between arms. In the clarification letter
the company was asked to provide data on the numbers using CBT-I or other allowed treatment
options, and the company response to this has been outlined in Section 3.2.1.
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3.2.5 Efficacy results of Study 301'S and Study 303'®

The final NICE scope lists the following outcomes that need to be covered in the Technology
Assessment (TA):

e Resolution of symptoms

e Changes in sleep patterns and architecture

e Sleep quality

e Daytime alertness

e Recurrence of insomnia

e Adverse effects of treatment (including residual daytime sedation and memory impairment)
e HRQoL

The outcomes looked at by the company are as follows:

e Improvement of night-time symptoms of insomnia

e Changes in sleep architecture and sleep efficiency

e Changes in quality of sleep, depth of sleep, daytime alertness and daily ability to function

e Daytime functioning as measured by IDSIQ total score, sleepiness, alert/cognition and mood
domain score

e Rebound insomnia

e HRQoL

e Adverse effects of treatment

The first six of these outcomes will now be evaluated in turn. Although outcomes have been presented
at time points prior to the longest available follow-up points in the 301'° and 303'® studies, only the
results at the longest available follow points in each study (normally 3 months and 12 months
respectively) will be presented. Adverse outcomes will be evaluated in Section 3.2.6.

EAG comment:

e The CS' includes all of the NICE scope outcomes except two: 1) ‘resolution of symptoms’, which
is replaced by ‘improvement in night-time symptoms of insomnia’ (see Section 2.4 for discussion
of this important issue), and 2) recurrence of insomnia, which is not replaced by any directly
analogous outcome, except perhaps for ‘rebound insomnia’ (which although a subsidiary category
of insomnia recurrence, does not fully encompass it). The CS' also includes additional outcomes
that are highly correlated with some of the NICE outcomes and each other, which increases the
probability of detecting differences between arms. For example, for the NICE scope outcome of
‘daytime alertness’ the company has ‘daytime alertness’, ‘daily ability to function’, ‘daytime
functioning as measured by IDSIQ’, ‘sleepiness’ and ‘alert/cognition’. The company has been
asked to clarify these outcomes and their priority in the clarification letter, and the company
responses have been outlined in Section 2.4.

e [tisunclear why some validated and commonly used measurement tools were not used, such as the
Pittsburgh Sleep Quality Index (PSQI). In the clarification letter, the company was asked why sleep
duration was not objectively measured. The company responded as follows: “The BAP guidelines
recommend comprehensive assessment of subjective symptoms of insomnia disorder, objective
measures, such as wearable devices/actigraphy or polysomnography (PSG) are indicated if sleep
disorders such as sleep apnoea or narcolepsy are suspected. While wearables/actigraphy makes it
convenient for trial subjects to measure sleep measures objectively, it tends to be less accurate than
PSG and may not be sufficiently sensitive to detect changes in sleep parameters over time. In
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addition, as actigraphy assesses sleep based on movement, it is less accurate when evaluating
fragmented sleep, reduced sleep time and/or restless sleep commonly seen in patients with insomnia
disorder. Total sleep time (TST) was assessed both subjectively and objectively. But the objective
assessment of TST was an exploratory efficacy endpoint of study 301. TST was defined as the time
scored as non-awake from lights off to lights on, as determined by PSG. The results of the objective
measure are presented in Section B.2.4.4, Table 15.” ° The EAG is satisfied with this response.

e The company was also asked why sleep onset latency was not measured. The company stated that:
“Sleep onset latency was measured as objective subjective endpoints in study 301. Objectively it
was assessed as a primary endpoint, latency to persistent sleep (LPS) and subjectively as an
exploratory endpoint, latency to sleep onset (LSO) in studies 301 (Section B.2.4.1 and B.2.4.4). LPS
was the time from start of recording to the beginning of the first continuous 20 epochs (i.e., 10 min)
scored as non-awake. Subjective LSO was the time reported by the subject in answer to the sleep
diary questionnaire “How long did it take you to fall asleep?”. > The EAG is satisfied with this
response.

e In the clarification letter the company has been asked to confirm that the latest data cut-off was
22 July 2020 and provide newer data, if available, in an addendum. The company confirmed that it
was 22 July 2020.

3.2.5.1 Improvement of night-time symptoms of insomnia

3.2.5.1.1 Study 3017

Improvement in symptoms from baseline to 3 months were observed to be greater in the daridorexant
group. Table 3.13 to Table 3.20 summarise the results for symptom improvement in terms of quality of
sleep, depth of sleep, daytime alertness, ability to function, and night-time awakening.

Table 3.13: Change for patient-reported quality of sleep from baseline to Month 3

Statistic Daridorexant 50 mg; N=310 | Placebo; N=310
VAS quality of sleep (mm)

n 289 289

Mean (SD) 20.21 (22.15) 13.95 (18.85)

Based on Table 1, Appendix M, CS?!

CS = company submission; n = number; SD = standard deviation; VAS = visual analogue scale

Table 3.14: Change for patient-reported depth of sleep from baseline to Month 3

Statistic Daridorexant 50 mg; N=310 | Placebo; N=310
VAS depth of sleep (mm)

n 289 289

Mean (SD) 19.24 (22.35) 12.96 (18.59)

Based on Table 1, Appendix M, CS?!

CS = company submission; n = number; SD = standard deviation; VAS = visual analogue scale

Table 3.15: Change for patient-reported daytime alertness from baseline to Month 3

Statistic Daridorexant 50 mg; N=310 | Placebo; N=310
VAS daytime alertness (mm)
n 291 | 288
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Mean (SD)

15.99 (20.61)

12.41 (19.16)

Based on Table 1, Appendix M, CS?!
CS = company submission; n = number; SD = standard deviation; VAS = visual analogue scale

Table 3.16: Change for patient-reported ability to function from baseline to Month 3

Time point Daridorexant 50 mg; N=310 | Placebo; N=310
Statistic VAS Ability to function (mm)

n 291 288

Mean (SD) 17.12 (22.03) 12.17 (18.28)

Based on Table 1, Appendix M, CS?!
CS = company submission; n = number; SD = standard deviation; VAS = visual analogue scale

Table 3.17: Change for PGA-S (daytime and night-time symptoms) from baseline to Month 3 in

change score

Statistic Daridorexant 50 mg; N=310 Placebo; N=310

Baseline Post- Change | Baseline Post- Change
baseline baseline

PGA-S (daytime symptoms)

n | | | || | |

Mean | I H | [

SD 0.93 1.32 1.48 1.02 1.31 1.37

PGA-S (night-time symptoms)

n | | | || | |

Mean | | B | |

SD 0.66 0.87 1.03 0.72 0.87 0.88

Based on Table 2, Appendix M, CS?!
CS = company submission; n = number; PGA-S = Patient Global Assessment of Disease Severity; SD =
standard deviation

Table 3.18: Observed value and change for PGI-C (daytime and night-time symptoms) from

baseline to Month 3 in change score

Statistic Daridorexant 50 mg; N=310 Placebo; N=310

Baseline Post- Change | Baseline | Post-baseline Change
baseline

PGI-C (daytime symptoms)

n | | H B || |

Mean | | | | [

SD 0.8 1.39 1.51 0.73 1.26 1.34

PGI-C (night-time symptoms)

n | | H B || |

Mean | | B | |

SD 0.81 1.41 1.58 0.70 1.26 1.37

Based on Table 2, Appendix M, CS?!
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CS = company submission; n = number; PGI-C = Patient Global Impression of Change; SD = standard
deviation

Table 3.19: Observed change from baseline to Month 3 in mean number of PSG awakenings
over the whole night, full analysis set

Statistic Daridorexant 50 mg; N=310 Placebo; N=310

Observed change from baseline to Month 3 in mean number of PSG
awakenings over the whole night, full analysis set

n 287 283
Mean (SD) 0.99 (5.50) ~0.43 (4.99)

Based on Table 4, Appendix M, CS?!
CS = company submission; n = number, PSG = polysomnography, SD = standard deviation

Table 3.20: Observed change from baseline to Month 3 in number of self-reported awakenings,
Full analysis set

Statistic Daridorexant 50 mg; N=310 Placebo; N=310

Observed value and change from baseline to Month 3 in number of self-
reported awakenings, Full analysis set

n 289 289
Mean (SD) —0.66 (1.14) —0.47 (1.44)

Based on Table 4, Appendix M, CS?!
CS = company submission; n = number, SD = standard deviation

EAG comment:

e No between-group analyses were presented by the company for the above 10 outcomes, and so
mean differences with 95% Cls (for the mean difference of the 3-month change from baseline in
outcome on daridorexant minus the 3-month change from baseline in outcome on placebo) have
been calculated by the EAG.

e With the exception of the latter two, the 95% Cls demonstrate Cls that do not cross the null line
and that favour daridorexant. However, for the between-arm mean difference of the baseline to 3
months change in the mean number of PSG awakenings, there was a significant effect favouring
placebo. For the between-arm mean difference of the baseline to 3 months change in the mean
number of self-reported awakenings, there was no clear effect in either direction:

0 VAS quality of sleep: MD (95% Cl):

0 VAS depth of sleep: MD (95% CI):

0 VAS daytime alertness: MD (95% CI):

0 VAS ability to function: MD (95% CI):

0 PGA-S (daytime symptoms): MD (95% CI):
I

0 PGA-S (night-time symptoms): MD (95% CI):
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PGI-C (daytime symptoms):

PGI-C (night-time symptoms):

0 Mean number of PSG awakenings over night:

0 Mean number of self-reported awakenings:

MD

MD

MD

MD

(95%
(95%
(95%

(95%

CI):
CI):
CI):

CI):

e Non-subjective and subjective evaluations of the time awake time after sleep onset (WASO and
sWASO) and LPS are also regarded as a measure of night-time symptoms in the CS', so have been
placed in this category. All were improved by daridorexant compared to placebo over the 3 months
of Study 301" (Table 3.21 to Table 3.23).

Table 3.21: Between treatment analysis for change from baseline in WASO (min) to Month 3

Visit n LSM SE 95% CL Difference to placebo
LSM SE 95% CL
Treatment group
Change from baseline to Month 3
Daridorexant 50 mg [-33.399,
(N=310) 287 | -29.41 | 2.031 125427 -18.30 | 2.875 | [-23.945,-12.661]
_ [-15.131,
Placebo (N=310) 283 | -11.11 | 2.049 7.088] - - -

Based on Table 13, CS!

CL = confidence limit; CS = company submission; LSM = least squares mean; min = minutes; n = number;
SE = standard error; WASO = wake time after sleep onset

Table 3.22: Between treatment analysis for change from baseline in sWASO (min) to Month 3

Visit n LSM SE 95% CL Difference to placebo
LSM SE 95% CL

Treatment group

Change from baseline to Month 3

Daridorexant 50 mg
(N=310)

Placebo (N=310)

Based on Table 15, CS!

CL = confidence limit; CS = company submission; LSM = least squares mean; min = minutes; n = number; SE = standard
error; SWASO = subjective wake time after sleep onset

Table 3.23: Between treatment analysis for change from baseline in latency to persistent sleep
(LPS) (min) to Month 3 full analysis set

Visit

Treatment group

n

LSM

SE

95% CL

Difference to placebo

LSM

SE

95% CL
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Change from baseline to Month 3

Daridorexant 50 mg [-38.118,

(N=310) 287 | -34.80 | 1.689 131.490] -11.67 | 2.383 [-16.348, -6.994]
_ i [-26.464, ) ) )

Placebo (N=310) 283 | -23.13 | 1.697 119.803]

Based on Table 13, CS!
CL = confidence limit; CS = company submission; LPS = latency to persistent sleep; LSM = least squares
mean; min = minutes; n = number; SE = standard error

EAG comment:

e For the WASO and sWASO outcomes the company provided a between-arm analysis that
demonstrated efficacy at a population level.

e In Appendix M,?' further analyses were presented for these outcomes broken down by quarters of
the night and hours of the night. These have not been included in this report to reduce multiplicity
of outcomes.

Subjective total sleep time is also regarded as a measure of night-time symptoms®, so has been placed
in this category. Subjective total sleep time improved by daridorexant over the 3 months of Study 301
compared to placebo (Table 3.24).

Table 3.24: Between treatment analysis for change from baseline in sTST (min) to Month 3
Visit n LSM SE 95% CL Difference to placebo
LSM SE 95% CL

Treatment group

Change from baseline to Month 3

Daridorexant 50 mg [51.171, [10.623,
(N=310) 289 57.67 | 3.311 64.168] 19.77 | 4.661 28.918]
Placebo (N=310) 289 37.90 | 3.315 [43414309:]’ - - -

Based on Table 14, CS!
CL = confidence limit; CS = company submission; LSM = least squares mean; min = minutes; n = number;
SE = standard error; sTST= subjective total sleep time

EAG comment:

e The between-arm analysis conducted by the company shows a significant effect for sTST.
e Inthe Appendix M, a further analysis was presented for sTST broken down by quarters of the night.
This has not been included in this report to reduce multiplicity of outcomes.

3.2.5.1.2 Study 303"

Patient global assessments of disease severity for daytime symptoms (PGA-S and PGI-C) demonstrated
_ in daridorexant 50 mg group compared with placebo (change from the baseline

I for PGA-S for PGI-C at

-). Change in mean baseline values of quality of sleep, depth of sleep, daytime alertness, and

daily ability to function (assessed on VAS rating scale) for daridorexant 50 mg were numerically greater
than placebo at all visits up to Week 40 (Figure 3.1).
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Figure 3.1: Observed value and change from baseline over time from baseline to 40 weeks in
patient-reported symptoms
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Based on Figure 3, Appendix M CS?!
CS = company submission; VAS = visual analogue scale

EAG comment:

e No between-arm analyses were presented in the CS or appendices. It was not possible for the EAG
to carry out a precise between-arm-analysis because data on the number in each arm for this analysis
was not provided. However, using the largest n values possible (the n for the full dataset in
Study 303), the following MDs (95% Cls) were calculated:

o PGA-S daytime: MD (95% CI): | GG
0 PGI-C daytime: MD (95% CI): _

e [tcan be seen that for PGI-C daytime, the 95% confidence intervals of the small MD of - Cross
the null line, indicating a probability of >0.05 that the population MD may not be in the same
direction of effect as the point estimate. Importantly, this was observed even when using the largest
n value available, and therefore the p value would have continued to be at >0.05 at any other
possible (necessarily smaller) n value.

e  For the results for symptom improvement in terms of quality of sleep, depth of sleep, daytime
alertness, and ability to function, no numerical data are given, and the only information is provided
in figures (Figure 3.1). It is therefore difficult to differentiate between true population differences
and random sample differences.

Subjective wake time after sleep onset was not significantly different between arms at 12
months (Table 3.25), as shown by the confidence intervals of the between-arm value crossing the null
line.

Table 3.25: Change in baseline to month 12 for sWASO

Visit n LSM (95% CL) Difference to placebo
LSM (95% CL) p-value
(two-
Treatment group sided)

Between treatment analysis for change from baseline in sSWASQO (min) to Month 12, full analysis set

Daridorexant 50 mg R e e
(N=137) u
Placebo (N=128) H I i 1

Based on Table 35, CS!
CL = confidence limit; CS = company submission; LSM = least squares mean; min = minutes; n = number; sSWASO =

subjective wake time after sleep onset
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At 12 months a numerical difference between the arms remained for sTST, but this was no longer
significant (Table 3.26).

Table 3.26: Between treatment analysis for change from baseline in sSTST (min) to Month 12

Visit n LSM (95% CL) Difference to placebo

Treatment group LSM (95% CL)

Change from baseline to Month 12

pandorexantome | g | I

(N=137)
|

Placebo (N=128) 70
Based on Table 33, CS!
CL = confidence limit; CS = company submission; LSM=least squares mean; min = minutes; n = number;

sTST=subjective total sleep time

3.2.5.2 Changes in sleep architecture and sleep efficiency

3.2.5.2.1 Study 301"

Numerically, the duration from LPS to the first epoch of rapid eye movement (REM) sleep, and the
latency from sleep onset to the first epoch of REM sleep was - in participants with daridorexant
50 mg than placebo at Month 3 (Table 3.27). Similarly, the latency from sleep onset to the first epoch
of REM was - on daridorexant 50 mg than on placebo at Month 3 (Table 3.28).

Table 3.27: Sleep architecture: Change from baseline to Month 3 in latency (min) from LPS to
REM

Time point statistic Daridorexant 50 mg; - Placebo; -
n || |
Mean (SD) | |

Based on Table 3, Appendix M, CS?!
CS = company submission; LPS = latency to persistent sleep; min = minutes; n = number; REM = rapid eye

movement; SD = standard deviation

Table 3.28: Sleep architecture: Observed values at baseline and Month 3 in latency (min) from
sleep onset to REM

Time point statistic ‘ Daridorexant 50 mg; - ‘ Placebo; -

Baseline

n N ||

Mean (SD) I I
Month 3

n H H

Mean (SD) ] I
Based on Table 3, Appendix M, CS?!

CS = company submission; min = minutes; n = number; REM = rapid eye movement; SD = standard deviation
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EAG comment:

e Between-arm analyses were not conducted by the company, so the EAG has carried these out below.
The MD (95% Cls) for the two outcomes are as follows:
0 Change from baseline to Month 3 in latency LPS to REM [MD [

0 Latency sleep onset to REM [MD (95%)] at Month 3: _

e These denote significant differences between arms.

o However, for latency of sleep onset to REM, the company does not present a change score, and the
final 3-month analysis that is presented may have been biased by the 6-point difference favouring
daridorexant that was already present at baseline. Therefore, the unbiased between-arm difference
in efficacy is unclear for this outcome.

Numerically, larger increases were observed from baseline for the participants on daridorexant 50 mg
than on placebo in sleep efficiency (Table 3.29).

Table 3.29: Sleep efficiency (%): Change from baseline to Month 3, full analysis set sleep onset
latency

Time point statistic Daridorexant 50 mg Placebo

N=310 N=310
n H ||
Mean (SD) I I

Based on Table 8, Appendix M, CS?!
CS = company submission; mg = milligrams; n = number; SD = standard deviation; % = percentage

EAG comment:

e A between-arm analysis was not conducted by the company, so the EAG has carried this out as
follows: the MD (95% Cls) is

Numerically, _ from baseline in sleep onset latency (duration

from lights off to the first epoch (i.e., 30 seconds) of sleep stage 2 (S2), slow wave sleep (SWS), or
REM, or the first 3 consecutive epochs (i.e., 1.5 minutes) of sleep stage 1 (S1)) were observed in

participants on daridorexant 50 mg than on placebo, however no statistical comparisons were done
(Table 3.30).

Table 3.30: Change from baseline to Month 3 in sleep onset latency (min), full analysis set

Time point Daridorexant 50 mg; - Placebo; -

Statistic Baseline Post- Change Baseline Post- Change
baseline baseline

n | | | | | ||

Mean Il B N . I

SD Il B | . I N

Based on Table 8, Appendix M, CS?!

CS = company submission; mg = milligrams; min = minutes; n = number, SD = standard deviation
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EAG comment:

e As a between-arm analysis was not conducted by the company, the EAG has carried this out as
follows: the mean difference (MD) (95% Cls) is

Total sleep time (TST) is also regarded as measures of sleep architecture and efficiency by the CS', so
has been placed in this category. Total sleep time improved by daridorexant over the 3 months of
Study 301 compared to placebo (Table 3.31).

Table 3.31: Between treatment analysis for change from baseline in TST (min) to Month 3

Visit n LSM SE 95% CL Difference to placebo

Treatment group

LSM SE 95% CL

Change from baseline to Month 3

Placebo (N=310) [ ] | |

Daridorexant 50 mg . B MM O’ B "N
(N=310) -
__Bn B

Between treatment analysis for change from baseline in sSWASO (min) to Month 1 and Month 3

Based on Table 15, CS!

error; SWASO = subjective wake time after sleep onset; TST = total sleep time

CS = company submission; CL = confidence limit; LSM = least squares mean; min = minutes; n = number; SE = standard

EAG comment:

e The between-arm analysis conducted by the company shows a significant effect for TST.
3.2.5.2.2. Study 303"

No data were provided.

3.2.5.3 Changes in quality of sleep, depth of sleep, daytime alertness and daily ability to function

3.2.5.3.1 Study 301"

Subjective latency to sleep onset (sLSO) is regarded as a measure of a change in quality of sleep.

Daridorexant was observed to lead to _ in sLSO after 3 months compared

to placebo (Table 3.32).

Table 3.32: Between treatment analysis for change from baseline in sLSO (min) to Month 3

Visit n LSM SE 95% CL Difference to placebo

Treatment group

LSM SE 95% CL

Change from baseline to Month 3

Darid t 50
~osto) e RN DN BN D ——
Placebo (N=310) Il B B 1 1 1

Based on Table 15, CS!
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Visit n LSM SE 95% CL Difference to placebo

LSM SE 95% CL

Treatment group

CL = confidence limit; CS = company submission; LSM = least squares mean; mg = milligrams; min = minutes; n = number;
SE = standard error; sLSO = subjective latency to sleep onset

3.2.5.3.2 Study 303"

12 months, the difference in  improvement between the arms  was

_ (Table 3.33).

Table 3.33: Change in baseline to month 12 for sLSO (min)

Visit n LSM (95% CL) Difference to placebo
LSM (95% CL) p-value
(two-
Treatment group sided)

Between treatment analysis for change from baseline in SLSO (min) to Month 12, full analysis set
Paridorexant 30 g W

(N=137) | I
Placebo (N=128) H | |

Based on Table 35, CS!
CL = confidence limit; CS = company submission; LSM = least squares mean; min = minutes; n = number; SLSO =
subjective latency to sleep onset;

3.2.5.4 Daytime functioning as measured by IDSIQ total score, sleepiness, alert/cognition and
mood domain score

3.2.5.4.1 Study 301"

Subjects in the daridorexant 50 mg group reported significant reduction from baseline in IDSIQ
sleepiness domain score compared to placebo at Month 3 (least squares mean (LSM)
difference -1.90, [-2.95 to -0.98], p=0.0002) (Table 3.34).

Table 3.34: Between treatment analysis for change from baseline in IDSIQ sleepiness domain
score to Month 3

Visit n LSM SE 95% CL Difference to placebo
LSM SE 95% CL

Treatment group

Change from baseline to Month 3

Daridorexant 50 mg [-6.405, - [-2.905, -
o310 21 | 570 | 0361 | Uygen | <190 | 0510 | Fggos
Placebo (N=310) 288 | -3.79 | 0363 ['_f ggg] - ] ] ]

Based on Table 14, CS!
CL = confidence limit; CS = company submission; IDSIQ = Insomnia Daytime Symptoms and Impacts
Questionnaire; LSM = least squares mean; n = number; SE = standard error
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Figure 3.2 summarises the results in the three IDSIQ domains and the total domain at baseline to 3
Months. Differences between daridorexant and placebo for the total score, altert/cognition and mood
domain were reported to be p<0.001 at 3 months.

Figure 3.2: IDSIQ sleepiness domain, IDSIQ alert/cognition domain, IDSIQ mood domain and
IDSIQ total score from baseline to 3 Months

1D51Q sleepiness domain

IDSIQ alert/cognition domain

Study 1 -
24 —&— Placebo T -
T — —&— Daridorexant 10 mg g N
§ 33 Daridorexant 25 mg - 20 = ~
5_.' = —m— Daridorexant 50 mg = N .
m - = . )
z \\E'--- |- b 2
z “E_ _ b -
5w L E s *
5 — 2 20
5 15 £ i
@ + =
= T ; ; C'/!/ T Ll
Baseline Month 1 Month 3 ) Baseline Manth 1 Month
Patients, n Patients, n
Placebo 310 201 288 Placebo 310 3m 288
Daridorexant 25 mg 310 301 200 Daridorecant 25mg 310 301 250
Daridoreant50mg 310 304 201 Daridorescant 50mg 310 304 291
IDSIQ mood domain IDSK) total score
22 4 B0
5 2
& PE g B
P 7o S
T 15 e —4 ﬁ .y —
5 F— F & 6o . i
2 14 o s -
. . B
= q i x
0 T T o
Baseline Month 1 Month 3 Baseling Month 1 Month 3
Patients, n Patients, n
Daridorecant 25 mg 310 g %0 omidorscanr 2 T 201
Daridorexant 50mg - 310 304 1 Daridorexant 50mg 310 304 291
Based on Figure 10, CS'
Two-sided p-values shown are versus placebo, calculated using the linear mixed effects model for repeated
measures. p values for the mood domain, alert/cognition domain, and total score comparisons versus placebo (not
adjusted for multiplicity).
CS = company submission; IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire
3.2.5.4.2 Study 303"
At 12 months, the || GG o (/¢ doridorexant arm over placebo for
the total score and each of the three domains of the ISDIQ persisted (Table 3.35).
Table 3.35: IDSIQ sleepiness domain score, IDSIQ total score, IDSIQ alert/cognition domain
score, and IDSIQ mood domain score from baseline to month 12
Visit n LSM (95% CL) Difference to placebo
LSM (95% CL) p-value

Treatment group

(two-sided)

Between treatment analysis for change from baseline in IDSIQ sleepiness domain score to Month 12

Daridorexant 50 mg
(N=137)
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Visit

Treatment group

LSM (95% CL)

Difference to placebo

LSM (95% CL)

p-value
(two-sided)

Placebo (N=128)

Between treatment analysis for change from baseline in IDSIQ total score to Month 12

Daridorexant 50 mg

(N=137)

Placebo (N=128)

12

Between treatment analysis for change from baseline in IDSIQ alert/cognition domain score to Month

Daridorexant 50 mg

(N=137)

Placebo (N=128)

Between treatment analysis for change from baseline in IDSIQ mood domain score to Month 12

Daridorexant 50 mg
(N=137)

Placebo (N=128)

Based on Table 34, CS!

LSM = least squares mean

Higher IDSIQ score represents greater burden of illness.

Month 6 timepoint includes the duration of the confirmatory study and corresponds to Week 12 of the extension study, same
for Month 9 (Week 24) and Month 12 (Week 36).

Mixed effects model for Repeated Measures: Change from baseline in IDSIQ Sleepiness domain score, IDSIQ total score,
IDSIQ alert/cognition domain score, and IDSIQ mood domain score = baseline IDSIQ Sleepiness domain score, IDSIQ
total score, IDSIQ alert/cognition domain score, and IDSIQ mood domain score + stratified age group (<65; >=65 years) +
treatment + visit + treatment * visit + baseline * visit

CL = confidence limit; CS = company submission; IDSIQ = Insomnia Daytime Symptoms and Impacts Questionnaire;

3.2.5.5 Rebound insomnia

3.2.5.5.1 Study 301"

Recurrence of insomnia (NICE final scope) was not directly assessed in the trial subjects who

experienced a treatment effect but those who subsequently discontinued treatment. According to the

company, the evidence suggests there was no signal for rebound insomnia after treatment
discontinuation (Table 3.36).

Table 3.36 Rebound insomnia, treatment withdrawal set

Time point

Daridorexant 50 mg; N=286

Placebo; N=280

statistic

Baseline

Post-
baseline

Change

Baseline

Post-
baseline

Change

Observed value and change from baseline of WASO (min) to run-out treatment withdrawal

set

Run-out - Visit 9
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Time point Daridorexant 50 mg; N=286 Placebo; N=280
statistic Baseline Post- Change Baseline Post- Change
baseline baseline
n 283 283 283 279 279 279
94.743 92.226 -2.517 103.478 83.086 -20.392
Mean (SD)
(37.805) (57.394) (52.355) (40.708) (45.369) (45.776)

Observed value and change from baseline of LPS (min) to run-out treatment withdrawal set
Run-out - Visit 9
n 284 284 284 279 279 279

63.225 48.190 -15.035 67.829 40.009 -27.820
(35.172) (49.571) | (49.571) | (40.845) (38.390) | (47.199)

Observed value and change from baseline of sSTST (min) to run-out treatment withdrawal set
Run-out - Visit 9

Mean (SD)

n 281 281 281 274 274 274
Mean (SD) 313.949 356.893 42.943 317.063 359.379 42.316
(57.920) (73.461) (59.595) (52.238) (68.624) (52.705)

Based on Table 6, Appendix F, CS??
CS = company submission; LPS = latency to persistent sleep; min = minutes; n = number; SD = standard

deviation; sTST = subjective total sleep time; WASO = wake time after sleep onset

EAG comment:

e The company did not carry out between-arm statistical analyses. The EAG carried out analyses,
showing that the daridorexant versus placebo MD (95% CI) for the change scores were as follows:

o waso: I
o Lps: I
e STST: _For WASO and LPS these results demonstrate a significantly

lower rebound effect for daridorexant than placebo, though this was not observed for sTST.

3.2.5.5.2 Study 303'%

According to the company, the empirical cumulative distributions by baseline type of change from

baseline in sTST from baseline to placebo run out showed _ in

any treatment group (Table 3.37).

Table 3.37: Rebound insomnia, treatment withdrawal set

Time point statistic Daridorexant 50 mg Placebo
N=93 N=78

Change from baseline to run out of sSTST (min)
n | |
Mean (SD) I S

Based on Table 6, Appendix F, CS?

CS = company submission; min = minutes; n = number; SD = standard deviation, sTST = subjective total sleep
time

EAG comment:

e The company did not carry out between-arm statistical analyses. The EAG carried out analyses,
showing that the daridorexant versus placebo MD (95% CI) for the change scores were as follows:
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o sTsT-
o This confirms [ GGG - ccn arms.

3.2.5.6 Health-related quality of life

The ISI® score was used as the QoL measure for this study.

3.2.5.6.1 Study 301"

There was a numerically greater improvement in ISI® score in the daridorexant arm over the 3 months
of Study 301'° (Table 3.38).

Table 3.38: Exploratory endpoint — ISI® score

Time point statistic n Mean (SD)

Change from baseline to Month 3

Daridorexant 50 mg (N=310) 283 -7.2 (6.5)

Placebo (N=310) 281 ~5.4(5.7)

Based on Table 16, CS!

Change values were calculated only for subjects who had a baseline value.

A decrease in score represents an improvement.

CS = company submission; ISI® = Insomnia Severity Index®; mg = milligrams; n = number

EAG comment:

e No between-arm analysis was carried out by the company. A between-arm analysis carried out by
the EAG showed that the difference between arms was significant: MD: -1.8 (95% CI: -2.74 to -
0.85)

An additional analysis carried out by the company demonstrated a greater proportion in the daridorexant
group with a 6 or greater decrement in ISI® score over the first 3 months (Table 3.39). As a decrease in
score is an improvement, this represents a benefit for daridorexant.

Table 3.39: Exploratory endpoint — subjects with >6 points decrease in ISI® score from baseline
to Month 3

Daridorexant 50 mg ¢ (N=310) Placebo (N=310)
n/Nn (%) n/Nn (%)
Month 3 — 2" Night 160/283 (56.5) 131/281 (46.6)

Based on Table 17, CS!
Nn is the number of subjects with non-missing values at the given scheduled visit.
CS = company submission; ISI® = Insomnia Severity Index®; n= number

EAG comment:

e No between-arm analysis was carried out by the company. A between-arm analysis carried out by
the EAG showed that the risk ratio (RR) between arms was significant: RR: 1.21 (95% CI: 1.03 to
1.42). This analysis was superfluous, given the previous analysis, and represents over-analysis of
data.

3.2.5.6.2 Study 303"

There was a _ in ISI® score in the daridorexant arm over the 12

months of Study 303'® (Table 3.40).
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Table 3.40: ISI® score changes from baseline to 40 weeks

Time point Daridorexant 50 mg (N=137) Placebo (N=128)
statistic Baseline Post- Change Baseline Post- Change
baseline baseline

n | | | | | |

vanp) | W | WP | W (R,

Based on Table 36, CS!
CS = company submission; n = number; SD = standard deviation; ISI® = Insomnia Severity Index

EAG comment:

e No between-arm analysis was carried out by the company. A between-arm analysis carried out by
the EAG showed that the difference between arms was

An additional analysis carried out by the company demonstrated a greater proportion in the daridorexant
group with a 6 or greater decrement in ISI® score over 12 months (Table 3.41). As a decrease in score
is an improvement, this represents a - for daridorexant.

Table 3.41: Exploratory endpoint — subjects with >6 points decrease in ISI® score from baseline
to 40 weeks

Time point statistic Daridorexant 50 mg; N=137 Placebo; N=128
n/Nn (%) n/Nn (%)

Week 40 I I

Based on Table 37, CS!
Nn is the number of subjects with non-missing values at the given scheduled visit.
CS = company submission; n = number; ISI® = Insomnia Severity Index

EAG comment:

e No between-arm analysis was carried out by the company. A between-arm analysis carried out by
the EAG showed that the relative risk (RR) between arms was

I v ct again, this analysis was superfluous,

given the previous analysis of ISI® at 40 weeks, and represents over-analysis of data.
3.2.5.7 Subgroup analyses

3.2.5.7.1 Study 301"
Subgroup analysis was performed in the outcomes of WASO, LPS, sTST and IDSIQ to evaluate the

consistency of treatment effect across the following demographic subgroups:

o Age: <65, >65 years
e Sex: male, female
e Region: US, other (non-US)

The effect of daridorexant 50 mg on the primary and key secondary efficacy endpoints was reported by
the company to be consistent in adults and elderly and across sex and geographical location.
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EAG comment:

The data in Appendix E support the company’s statements in the CS': there is little evidence of any
appreciable or important effect from age, sex or region on any of the four sub-grouped outcome
measures at 3 months. However, it is unknown if there would have been sub-group differences in
other outcomes that were not evaluated in this way.

3.2.5.7.2 Study 303"

Subgroup analyses of sTST, sWASO, sLSO, IDSIQ domain and total scores were performed to
investigate the consistency of the treatment effect across the following subgroups:

Age at screening of confirmatory study: <65, >65 years and <75, >75 years.

Additionally, the following subgroup analyses were performed for sTST and IDSIQ domain and total
scores:

e Sex: Male, female

e Region: US, other (non-US)

e BMI at screening of confirmatory study: <30, >30 kg/m?
e Race: White, Black or African American

B i thc subgroup analysis performed in confirmatory Study 301, there were

I @ ccatment cffect across all subgroups as shown by the

Overall, the

I vith that of the overall population

in extension Study 303'%,

EAG comment:

The data in Appendix E do not support the company assertion of no sub-group effects for the four

outcomes at 12 months. For IDSIQ, the lower body mass index (BMI) sub-group experienced a

better response from daridorexant (relative to placebo) than the higher BMI sub-group. For sTST,

sWASO, and sLSO there did appear to be some small differences across age sub-groups in terms
of the efficacy of daridorexant (relative to placebo) at 12 months, as follows:
0 sTST: >65 versus <65 no difference of any real significance, BUT <75 showed better
efficacy for daridorexant versus placebo than <75
0 sWASO: >65 showed better efficacy for daridorexant versus placebo than <65, BUT >75
versus <75 no difference of any real significance
0 sLSO: <65 showed better efficacy for daridorexant vs placebo than >65, AND <75 showed
better efficacy for daridorexant versus placebo than <75.

e These effects were highly uncertain, due to the spread of the Cls, but given the likelihood that
the study was not powered to detect subgroup differences, and that such sub-group differences
may have important implications for applicability, it is important to draw attention to these
trends.

e As per the final scope by NICE, “availability and cost of biosimilar and generic products should
be considered”. These therefore appear to be variables that should be considered in sub-group
analyses for both studies 301 and 303 but were not. In the clarification letter, the company was
asked to provide a rationale for not including/performing subgroup analyses on these variables.
The company responded by stating that, “Pharmacotherapy is not recommended for long-term
management of insomnia disorder. Most of the recommended short-term drugs for insomnia

83



CONFIDENTIAL UNTIL PUBLISHED

disorder are available as generic products. These are not considered as comparators of
daridorexant, per the scoping and DPM discussions. Consequently, these analyses were not
included in the CS”.*

3.2.6 Adverse events of Study 301'S and Study 3038

3.2.6.1 Treatment emergent adverse events

3.2.6.1.1 Study 301"

During the double-blind study period (0-12 weeks), 37.7% and 34.0% of subjects reported treatment
emergent adverse events (TEAEs) in the daridorexant 50 mg group, and placebo group, respectively.
Most of the events were reported by the CS' to be of mild or moderate intensity (Table 3.42).

Table 3.42: TEAEs during the double-blind study period (12 weeks) reported for >2% in any
treatment group

Treatment-emergent adverse event Daridorexant 50 mg Placebo
N=308; n (%) N=309; n (%)

Subjects with at least one event* 116 (37.7) 105 (34.0)
Nasopharyngitis 20 (6.5) 20 (6.5)
Headache 19 (6.2) 12 (3.9)
Accidental overdose 8(2.6) 5(1.6)
Fatigue 7(2.3) 2 (0.6)
Dizziness 7(2.3) 2 (0.6)
Nausea 7 (2.3) 3(1.0)

Based on Table 18, CS!

*Total number of subjects per treatment group with at least one event. Table is truncated to show only those
AEs reported for at least 2% in any treatment group. Percentages are based on the treatment group N; n=
number of subjects with at least one row event; Subjects may be counted in more than one row. Includes TEAEs
occurring (i.e., that started or worsened) during the double-blind study period.

AEs = adverse events; CS = company submission; TEAEs = treatment emergent adverse events

3.2.6.1.2 Study 303"%

During the double-blind study period, 38.0% and 33.6% of subjects reported TEAEs in the daridorexant
50 mg and placebo groups, respectively (Table 3.43).

Table 3.43: TEAESs reported for >2% in any treatment group

Treatment-emergent adverse event Daridorexant 50 mg Placebo; N=128; n (%)
N=137; n (%)

Subjects with at least one event** 52 (38.0) 43 (33.6)

Nasopharyngitis 11 (8.0) 6(4.7)

Accidental overdose 4(2.9) 0

Somnolence 4(2.9) 0

Fall 3(2.2) 2(1.6)

Headache 3(2.2) 2 (1.6)

Cough 3(2.2) 0
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Treatment-emergent adverse event Daridorexant 50 mg Placebo; N=128; n (%)
N=137; n (%)
Pneumonia 3(2.2) 0

Based on Table 38, CS'

* Includes only those TEAEs occurring (i.e., that started or worsened) during the double-blind study period.
™ Total number of subjects per treatment group with at least one event. Table is truncated to show only those
AE PTs reported for at least 2% in any treatment group.

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects
may be counted in more than one row. Preferred terms are based on MedDRA version 22.1

AE = adverse event; MedDRA = Medical Dictionary for Regulatory Activities; PT = preferred terms; TEAE =
treatment-emergent adverse event

3.2.6.2 Treatment-emergent serious adverse events in first 12 weeks

3.2.6.2.1 Study 3017

The incidence of treatment-emergent serious adverse events (SAEs) was reported in 10 subjects:
three (1.0%) and seven (2.3%) subjects in the daridorexant 50 mg and placebo group,
respectively (Table 3.44).

Table 3.44: Treatment-emergent SAEs reported at least once in either treatment group

Treatment-emergent SAE Daridorexant 50 mg Placebo
N=308; n (%) N=309; n (%)

Subjects with at least one event 3(1.0) 7(2.3)
Syncope 1(0.3)* 2 (0.6)
Adenocarcinoma of colon 1(0.3) 0
Haemoglobin decreased 1(0.3)° 0
Post procedural haemorrhage 1(0.3)* 0
Renal colic 1(0.3)" 0
Depression 0 2(0.6)>"
Anal abscess 0 1(0.3)
Ankle fracture 0 1(0.3)
Herpes zoster 0 1(0.3)
Panic attack 0 1(0.3)°

Based on Table 19, CS!

Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects
may be counted in more than one row. Preferred terms are based on MedDRA dictionary version 22.1. Includes
all SAEs occurring from start of double-blind study treatment up to 30 days after the end of double-blind study
treatment or enrolment in the ID-078A303 extension study.

a Syncope, haemoglobin decreased, and post procedural haemorrhage were all reported for one subject.

b Depression and panic attack were both reported in the same subject.

*Renal colic and one of the two SAEs of depression occurred during the safety follow-up period.

CS = company submission; SAE = serious adverse event; MedDRA = Medical Dictionary for Regulatory
Activities

3.2.6.2.2 Study 303'%

The incidence of treatment-emergent SAEs was low (5.1% subjects in the daridorexant 50 mg group
versus 1.6% subjects in the placebo group) (Table 3.45).
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Table 3.45: Treatment-emergent serious adverse events reported at least once in either
treatment group

Treatment-emergent SAE Daridorexant 50 mg Placebo

N=137; n (%) N=128; n (%)
Subjects with at least one event 7(5.1) 2 (1.6)
Diverticulitis 1(0.7) 0
Confusional state 1(0.7) 0
Bone disorder 1(0.7) 0
Chronic lymphocytic leukaemia 1(0.7) 0
Influenza like illness 1(0.7) 0
Pneumonia 1(0.7) 0
Thyroiditis subacute 1(0.7) 0
Wrist fracture 1(0.7) 0
Depression 0 1 (0.8)
Head injury 0 1 (0.8)
Subdural haematoma 0 1(0.8)
Suicidal ideation 0 1 (0.8)
Based on Table 39, CS!
Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects
may be counted in more than one row. Preferred terms are based on MedDRA version 22.1 Includes all AEs
in the double-blind study period and up to 30 days after double-blind study treatment end date.
AE=Adverse event; CS = company submission; MedDRA = Medical Dictionary for Regulatory Activities;
SAE=Serious adverse event.

3.2.6.3 Adverse events leading to premature discontinuation of double-blind study treatment

3.2.6.3.1 Study 301"

The AEs leading to premature study treatment discontinuation were reported for three (1.0%) and 10
subjects (3.2%) in the daridorexant 50 mg, and placebo groups, respectively.

3.2.6.3.2 Study 303'%

The AEs leading to premature study treatment discontinuation were reported for

_ in the daridorexant 50 mg and placebo groups, respectively

3.2.6.4 Adverse events of special interest (AESIs)

3.2.6.4.1 Study 301"

AESIs were reported for 3 subjects (2 in daridorexant 50 mg], 1 in placebo). All AESIs were adjudicated
as potentially related to study treatment by the ISB (Table 3.46). ‘Narcolepsy-like symptoms related to
excessive daytime sleepiness’ were equally distributed across both treatment groups (1 subject each in
the daridorexant 50 mg and placebo groups).‘Narcolepsy-like symptoms related to complex sleep
behaviour including hallucinations and sleep paralyses’ were reported for 1 subject in the daridorexant
50 mg group and none in the placebo group.
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All adjudicated AESIs were non-serious, and the majority were of mild intensity, except for 2 events of
moderate somnolence and 1 event of severe sleep paralysis. None of the events required treatment, and
study treatment continued in all but 1 subject.

Table 3.46: Treatment-emergent AESI after ISB adjudication

Adverse event of special interest Daridorexant 50 mg Placebo
N=308; n (%) N=309; n (%)

Subjects with at least one event 2 (0.6) 1(0.3)

Narcolepsy-like symptoms related to 1(0.3) 1(0.3)

excessive daytime sleepiness

Somnolence 1(0.3) 1(0.3)

Narcolepsy-like symptoms related to 1(0.3) 0

complex sleep behaviour including

hallucinations/sleep paralysis

Sleep paralysis 1(0.3) 0

Based on Table 20, CS!
Percentages are based on the treatment group N; n = number of subjects with at least one row event. Includes

all AESIs, as confirmed by ISB adjudication, occurring from start of double-blind study treatment up to 30
days after the end of double-blind study treatment or enrolment in the ID-078 A303 extension study.
AESI = adverse event of special interest; CS = company submission; ISB = Independent Safety Board

3.2.6.4.2 Study 303"%

Incidence of treatment-emergent adverse event of special interest (AESI) was low, with AESIs reported
for two subjects (one in daridorexant 50 mg, one in placebo groups). All AESIs were adjudicated as
potentially related to study treatment by the ISB (Table 3.47).

Table 3.47: Treatment-emergent AESIs after ISB adjudication

Adverse event of special interest Daridorexant 50 mg Placebo
N=137; n (%) N=128; n (%)

Subjects with at least one event

Narcolepsy-like symptoms related to
complex sleep behaviour including
hallucinations/sleep paralysis

Abnormal dreams

Suicide/self-injury

Suicidal ideation

Based on Table 30, CS!
Percentages are based on the treatment group N; n = number of subjects with at least one row event; Subjects

may be counted in more than one row. Includes all AEs in the double-blind study period and up to 30 days after
double-blind study treatment end date.

AE = adverse event; AESI = adverse event of special interest; CS = company submission; ISB = Independent
Safety Board

3.2.6.5 Adverse event sub-groups

3.2.6.5.1 Study 3017
The effect of daridorexant on the TEAEs was found to be consistent across all subgroups (Table 3.48).
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Table 3.48: Subjects with at least one TEAE during the DB study period by subgroup

Daridorexant 50 mg; n/N (%)

Placebo; n/N (%)

Overall study population

116/308 (37.7)

105/309 (34.0)

lAge at screening (years)

<65

74/189 (39.2)

67/187 (35.8)

> 65 42/119 (35.3) 38/122 (31.1)
<75 108/290 (37.2) 99/292 (33.9)
> 75 8/18 (44.4) 6/17 (35.3)
Sex groups

Male 31/110 (28.2) 30/100 (30.0)
Female 85/198 (42.9) 75/209 (35.9)

BMI at screening (kg/m?)

25

52/126 (41.3)

44/117 (37.6)

25-30

44/127 (34.6)

43/135 (31.9)

>30

20/55 (36.4)

18/57 (31.6)

Based on Table 1, Appendix E, CS?

Percentages are based on the treatment group N (overall study population, age groups, or BMI groups)
BMI = body mass index; CS = company submission; DB = double-blind; n = number of subjects with at least 1
event; TEAE = treatment-emergent adverse event

3.2.6.5.2 Study 303"%

The effect of daridorexant on TEAEs was found to be consistent across all subgroups (Table 3.49).

Table 3.49: Subjects with at least one TEAE during the double-blind study period by subgroup

for age, BMI, sex and race

Daridorexant S0 mg; n/N (%)

Overall study population

IAge at screening (years)

<65

> 65

Age at screening (years)

<75

> 75

BMI at screening (kg/m?)

Placebo; n/N (%)

<25

25-30

> 30

Sex

Male

Female

Race

'White

Black or African

Other

Based on Table 1, Appendix E, CS?

IAge group and BMI group were determined at screening of the confirmatory Study (301 or 302).
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Daridorexant S0 mg; n/N (%) | Placebo; n/N (%)

BMI = body mass index; CS = company submission; TEAE = = treatment-emergent adverse event

3.2.7 Included studies: Supporting evidence

Not applicable.

3.2.8 Ongoing studies
Not applicable.

3.3 Critique of trials identified and included in the indirect comparison and/or multiple
treatment comparison

No indirect comparison and/or multiple treatment comparison was carried out.

EAG comment:

e An indirect treatment comparison (ITC) is required for this submission, to allow an estimation of
daridorexant versus ECM (the decision problem comparison) from the current data on daridorexant
versus placebo and other data on ECM versus placebo. Without such an analysis it is difficult to
see how the submission can adequately address the decision problem.

3.4 Critique of the indirect comparison and/or multiple treatment comparison

Not applicable.

35 Additional work on clinical effectiveness undertaken by the EAG

The EAG carried out its own independent risk of bias assessments for studies 301'° and Study 303.',
using the information from the respective CSR documents. These confirmed that the risk of bias in both
studies was low (see section 3.2.4).

The EAG also carried out between-arm statistical analyses where these had not been performed by the
company. These were largely for results pertaining to study 303'®. For clarity, these results have been
integrated with the company’s results, but have been clearly signposted, as well as being differentiated
by being placed within the EAG comments.

3.6 Conclusions of the clinical effectiveness section

The CS' and response to clarification® provided sufficient details for the EAG to appraise the literature
searches conducted to identify studies of the efficacy and safety of pharmacological treatments for
insomnia disorder. Searches were conducted in March 2022. Searches were transparent and
reproducible, and comprehensive strategies were used. A good range of databases and trials registers
were searched. Overall, the EAG has no major concerns about the literature searches conducted,
however separate adverse events searches and a broader approach to conference searching may have
retrieved additional studies.

The NICE scope and decision problem involved evaluation of daridorexant against established clinical
practice. However, the company only provided evidence for daridorexant against placebo, without any
attempt to compare daridorexant to established practice using indirect treatment comparisons. It is
therefore difficult to evaluate daridorexant in the appropriate context of the decision problem.
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The evidence submitted lacked a key paper and was therefore incomplete. The two included studies
were high quality RCTs, and internal validity was judged to be good. These studies suggest that
daridorexant yields clinical benefits compared to placebo in the short term (3 months) but that in the
longer term these benefits may become less certain. For example, whilst sSWASO, sTST and sLSO were
all significantly improved by daridorexant compared to placebo at 3 months, this was no longer the case
at 12 months. It should be noted that the higher levels of uncertainty were only apparent after the EAG
had carried out their own between-arm analyses, which had not been carried out by the company for all
analyses. The EAG accepts that the uncertainty may be partly due to the lower statistical power of the
longer-term study, but it cannot be assumed that this is the sole cause.

Adverse events appeared to be generally non-serious, and therefore less likely to have a significant
negative impact on any benefits of daridorexant. It is notable that daridorexant had a significantly lower
risk of rebound insomnia in terms of WASO and LPS than placebo.

In terms of applicability, questions remain about the relevance of the study findings to the UK
population. Although uncertain, there was a possible difference in the proportions of ethnicity groups
between the target UK population and the two included studies. There is additional uncertainty about
whether ethnicity is an important factor influencing outcomes: Study 301 did not sub-group for
ethnicity, and whilst Study 303 did not find evidence that ethnicity was an effect modifier, analyses
were only presented for two outcomes. Although there is no clear evidence that ethnicity is an effect
modifier, there is insufficient evidence to support the company’s claim that ethnicity is not an effect
modifier. In addition, the study populations were largely naive to the main alternative treatment CBT-I.
This creates a serious divergence from the intended clinical population for daridorexant: people who
have not responded to CBT-I.
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4. COST EFFECTIVENESS

4.1 EAG comment on company’s review of cost effectiveness evidence

Three SLRs were performed with the objectives to identify and select relevant 1) cost effectiveness
analysis (CEA) studies (CS Appendix G**); 2) HRQoL studies (CS Appendix H*); 3) costs and
healthcare resource use studies (CS Appendix 1°°).

4.1.1 Searches performed for cost effectiveness section

The following paragraphs contain summaries and critiques of all searches related to cost effectiveness
presented in the CS.

The following paragraphs contain summaries and critiques of all searches related to cost effectiveness
presented in the CS.! The CADTH evidence-based checklist for the PRESS, was used to inform this
critique.® ® The CS' was checked against the STA specification for company/sponsor submission of
evidence.' The EAG has presented only the major limitations of each search strategy in the report.

Appendix G of the CS provides details of a SLR conducted to identify economic evaluations of
therapies for chronic insomnia disorder.*

A summary of the sources searched is provided in Table 4.1.

Table 4.1: Data sources searched for economic evaluations (as reported in CS)

Resource Host/Source ‘ Date Ranges ‘ Date searched
Electronic databases

MEDLINE and MEDLINE In- Ovid All* 6/4/22

Process

Embase Ovid All* 6/4/22

CENTRAL Ovid All* 6/4/22

CDSR Ovid All* 6/4/22

NHS EED Ovid All* 6/4/22

EconLit Ovid All* 6/4/22

PsycINFO Ovid All* 6/4/22
Conferences

European Sleep Research Society Internet 2020-2022 Not stated

Sleep Europe

ISPOR

ISPOR Europe

*The CS and response to clarification state that no date limit was applied, however it is not clear which database
segment was used as the database start and end dates were not supplied"-?

CDSR = Cochrane Database of Systematic Reviews; CENTRAL = Cochrane Central Register of Controlled
Trials; CS = company submission; EED = Economic Evaluations Database; ISPOR = International Society for
Pharmacoeconomic and Outcomes Research; NHS = National Health Service; SFRMS = Société Frangaise de
Recherche et Médecine du Sommeil

Appendix H of the CS provides details of a SLR conducted to identify the humanistic burden of chronic
insomnia disorder.”

A summary of the sources searched is provided in Table 4.2.
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Table 4.2: Data sources searched for HRQoL studies (as reported in CS)

Resource Host/Source ‘ Date Ranges ‘ Date searched
Electronic databases

MEDLINE and MEDLINE In- Ovid All* 6/4/22

Process

Embase Ovid All* 6/4/22

CENTRAL Ovid All* 6/4/22

CDSR Ovid All* 6/4/22

NHS EED Ovid All* 6/4/22

EconLit Ovid All* 6/4/22

PsycINFO Ovid All* 6/4/22
Conferences

European Sleep Research Society Internet 2020-2022 Not stated

Sleep Europe

ISPOR

*The CS and Response to Clarification state that no date limit was applied, however it is not clear which
database segment was used as the database start and end dates were not supplied’?

CDSR = Cochrane Database of Systematic Reviews; CENTRAL = Cochrane Central Register of Controlled
Trials; CS = company submission; EED = Economic Evaluations Database; ISPOR = International Society for
Pharmacoeconomic and Outcomes Research; NHS = National Health Service; SFRMS = Société Francaise de
Recherche et Médecine du Sommeil

Appendix I of the CS provides details of a SLR conducted to identify the relevant studies evaluating
the costs and healthcare resource utilisation (HCRU) for patients with chronic insomnia disorder.*

A summary of the sources searched is provided in Table 4.3.

Table 4.3: Data sources searched for cost/resource use studies (as reported in CS)

Resource Host/Source ‘ Date Ranges ‘ Date searched
Electronic databases

MEDLINE and MEDLINE In- Ovid All* 6/4/22
Process

Embase Ovid All* 6/4/22
CENTRAL Ovid All* 6/4/22
CDSR Ovid All* 6/4/22
NHS EED Ovid All* 6/4/22
EconLit Ovid All* 6/4/22
PsycINFO Ovid All* 6/4/22
Conferences

European Sleep Research Society Internet 2020-2022 Not stated
Sleep Europe

ISPOR

ISPOR Europe
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Resource Host/Source Date Ranges Date searched

*The CS and Response to Clarification state that no date limit was applied, however it is not clear which
database segment was used as the database start and end dates were not supplied”

CDSR = Cochrane Database of Systematic Reviews; CENTRAL = Cochrane Central Register of Controlled
Trials; CS = company submission; EED = Economic Evaluations Database; ISPOR = International Society for
Pharmacoeconomic and Outcomes Research; NHS = National Health Service; SFRMS = Société¢ Francaise de
Recherche et Médecine du Sommeil

EAG comment:

Searches were undertaken in April 2022 to identify economic, HRQoL and healthcare resource
use/cost data on chronic insomnia disorder. The CS, Appendices G, H and I and the company’s
response to clarification provided sufficient details for the EAG to appraise the literature searches."
3,24-26

A good range of databases was searched.

Database search strategies contained a population facet for insomnia and sleep disorders and the
relevant measurement tools. This facet was then combined with terms for daridorexant and its
comparators. This facet also included additional search terms for cognitive behavioural therapy that
were not in the clinical effectiveness searches.

Searches were well structured, transparent and reproducible, and a good range of subject indexing
terms (MeSH/EMTREE) and free text was used.

Overall, a good range of subject indexing terms (MeSH/EMTREE) and free text was used.

The database searches for economic evaluations had a 2002 publication date limit, and the HRQoL
and resource use/cost searches had a 2012 publication date limit.

Conference proceedings searches were conducted for the two most recent meetings available for
four named conferences. However, conference proceedings were excluded from the Embase search,
which can be a useful source of additional conference papers. In response to clarification, the
Company stated that: ‘Conference proceedings were excluded from the Embase clinical
effectiveness searches due to a high volume of yield resulting from any conference proceedings
reporting on ‘insomnia’, introducing a high number of irrelevant publications to screen. Hence, a
targeted approach was followed by specifically hand searching conferences of interest in the past
two years. It is standard practice to search for conference proceedings of preceding two years, as
any study results published before would be reported in a peer review publication, which can be
captured through database search.” However, the exclusion of conference proceedings from the
Embase searches only removed around 240 references from the economic evaluations search,
around 230 references from the HRQoL search and around 850 references from the resource
use/cost search. After deduplication, this would not have been likely to have greatly increased the
screening burden. Amongst these results were references from the World Sleep Congress and the
Annual Meeting of the Associated Professional Sleep Societies and more generic neurology
conferences, which may have provided additional useful references. The EAG notes also that it is
not necessarily the case that all conference proceedings will be published in peer reviewed journals.
Database searches for economic evaluations were limited to English language publications only.
The HRQoL and resource use/cost searches had no language limit.

Study design filters were used in the databases searches to identify relevant economic evaluations,
HRQoL/utilities studies and healthcare resource use/cost data. The study design filters were not
referenced, so it was unclear whether the filters used were published objectively-derived filters. The
filters contained a combination of subject heading terms and free text terms and the EAG deemed
them to be adequate. However, the EAG notes the use of filters in the NHS EED and EconLit

93



CONFIDENTIAL UNTIL PUBLISHED

searches. As these databases contain only economic and related publications, the EAG believes it
was not necessary to include filters in these strategies, and this may have resulted in unnecessarily

restricting the results retrieved. Given the low numbers of records found before the filters were
applied it may therefore have been advisable to search these databases without study design filters.

4.1.2

Inclusion/exclusion criteria

Inclusion and exclusion criteria for the review on cost effectiveness studies, HRQoL studies and costs

and resource use studies are presented in Table 4.4.

Table 4.4: Eligibility criteria for the SLRs

Inclusion criteria

Exclusion criteria

Patient population

Adults >18 years old with
chronic insomnia disorder

Paediatric (<18 years old)
patients

Patients with acute (short-
term) insomnia

Intervention Individual pharmacological Non-pharmacological
interventions (see Table § in interventions apart from CBT-I
Appendices G, H and T) Barbiturates, chloral hydrate,
CBT-1 ethchlorvynol and quetiapine
Combination therapy Herbal products and medical
devices
Comparator Any or none

Outcomes(s) 1

(Published economic
evaluations)

Cost effectiveness/utility
analysis results such as ICER
and QALYs

Cost-minimisation analysis
results

Cost-benefit analysis results
Budget impact model results

Publications that do not report
data on relevant outcomes

Outcomes(s) 2
(HRQoL studies)

HRQoL (e.g., EQ-5D, SF-36)
Utilities/disutilities

Publications that do not report
data on relevant outcomes

Outcomes(s) 3
(Cost/resource use studies)

Direct or indirect costs of
treatment or illness

Resource use
(hospitalisations, length of
stays, ER visits)

Drivers of cost/resource use
(healthcare, hospital, drug
related)

Publications that do not report
data on relevant outcomes

Study design 1

(Cost effectiveness analysis
studies)

Cost effectiveness analyses,
cost-utility analyses, cost-
minimisation analyses, and
cost-benefit analyses

Budget impact models

Clinical trials,
observational/real-world
studies, case reports, non-
systematic reviews,
commentary, and letters

Study design 2
(HRQoL studies)

Observational/real-world
studies (prospective and
retrospective)

HRQoL studies

Cost effectiveness analyses,
cost-utility analyses, cost-
minimisation analyses and
cost-benefit analyses

Budget impact models
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Inclusion criteria Exclusion criteria
Utility studies

RCTs only for HRQoL data

Case reports, non-systematic
reviews, commentary and
letters

Observational/real-world
studies (prospective and
retrospective)

Study design 3
(Cost/resource use studies)

Cost effectiveness analyses,
cost-utility analyses, cost-
minimisation analyses, and
Cost-of-illness studies cost-benefit analyses

Budget impact models

Clinical trials

Case reports, non-systematic
reviews, commentary, and
letters

Based on Table 8, Appendix G,** Table 8, Appendix H,? Table 8, Appendix 12

CBT-I = Insomnia-related cognitive behavioural therapy; EQ-5D = European Quality of Life-5 Dimensions;
ER = emergency room; HRQoL = health-related quality of life; ICER = incremental cost effectiveness ratio;
QALYs = quality-adjusted life years; RCTs = randomised controlled trials; SF-36 = 36-item short form;
SLRs = systematic literature reviews

EAG comment:

o The EAG agrees that the eligibility criteria are suitable to fulfil the company’s objective to identify
cost effectiveness studies.

4.1.3 Conclusions of the cost effectiveness review

The CS provides an overview of the included cost effectiveness, utility and resource use and costs
studies, but no specific conclusion was formulated.

The CS' and response to clarification® provided sufficient details for the EAG to appraise the literature
searches conducted to identify economic, HRQoL and cost data on chronic insomnia disorder. Searches
were conducted in April 2022. Searches were transparent and reproducible, and comprehensive
strategies were used. A good range of databases were searched. Overall, the EAG has no major concerns
about the literature searches conducted, although a broader approach to conference searching may have
retrieved additional studies.

4.2 Summary and critique of company’s submitted economic evaluation by the EAG

4.2.1 NICE reference case checklist

Table 4.5: NICE reference case checklist

Element of health technology
assessment

Reference case

EAG comment on company
submission

Perspective on outcomes

All direct health effects,
whether for patients or, when
relevant, carers

Consistent with reference case

Perspective on costs

NHS and PSS

Consistent with reference case

Type of economic evaluation

Cost utility analysis with fully
incremental analysis

Consistent with reference case

Time horizon

Long enough to reflect all
important differences in costs

Unclear whether all relevant
costs and effects are captured
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Element of health technology
assessment

Reference case

EAG comment on company
submission

or outcomes between the
technologies being compared

within the 12-month time
horizon

Synthesis of evidence on health
effects

Based on systematic review

Partly consistent with reference
case (no review is used to
identify relevant mapping
functions or sources that could
potentially be used to develop
a mapping function)

Measuring and valuing health
effects

Health effects should be
expressed in QALYs. The EQ-
5D is the preferred measure of
HRQoL in adults.

Consistent with reference case

Source of data for
measurement of health-related
quality of life

Reported directly by patients
and/or carers

Consistent with reference case

Source of preference data for
valuation of changes in health-
related quality of life

Representative sample of the
UK population

Unclear whether the UK tariff
was used in the NWHS
population (used for
developing the mapping
algorithm)

Equity considerations

An additional QALY has the
same weight regardless of the
other characteristics of the
individuals receiving the health
benefit

Consistent with reference case

Evidence on resource use and
costs

Costs should relate to NHS and
PSS resources and should be
valued using the prices relevant
to the NHS and PSS

Consistent with reference case

Discounting

The same annual rate for both
costs and health effects
(currently 3.5%)

Not applicable (given the 12-
month time horizon)

EAG = Evidence Assessment Group; EQ-5D = European Quality of Life-5 Dimensions; HRQoL = health-
related quality of life; NHS = National Health Service; NICE = National Institute for Health and Care
Excellence; NWHS = National Health and Wellness Survey; PSS = Personal Social Services; QALYs =
quality-adjusted life years; UK = United Kingdom

4.2.2 Model structure

The economic model (Microsoft Excel) estimated effectiveness through mapping the observed ISI®
scores to EQ-5D utility values. For this purpose, the company developed a mapping algorithm. More
details regarding the estimation of utility values are provided in Section 4.2.8 of this report. Costs were
estimated for the following categories: treatment costs and medical costs (GP, emergency room
attendances, inpatient care). More details regarding the estimation of resource use and costs are
provided in Section 4.2.9 of this report.

No impact of AE on estimated effectiveness and costs was assumed.
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The economic model consisted of multiple regression models to estimate costs and effects for months
0,1, 3,6, 9 and 12 (based on observed ISI® scores from Study 301 and Study 303). In the CS base case,
estimated costs and effects were restricted to the observed data period (i.e., no extrapolation is applied).

EAG comment:

e The main concerns of the EAG relate to the definition of the model type. The model type (e.g.,
decision tree, state-transition model) was not clearly specified in the CS. In response to clarification
question B1, the company described it as a ‘mediated’ analysis. Moreover, the company indicated
“We are not aware that any formal terminology has entered the lexicon, which was why we did not
state the model form.” In response to clarification question B2a regarding model-based and trial-
based approaches, the company recognises the “that the model is something of a hybrid” ...
“perhaps a hybrid trial-model”. Although not common, the EAG believes the company’s approach
is reasonable.

4.2.3 Population

The population as defined by the NICE scope and as described in the CS (Section B.1.1, Table 1) is
"Adults with insomnia disorder", without further specification in the cost effectiveness section of the
CS. Upon request for clarification, the company confirmed that the modelled population was identical
to the population enrolled into Study 301 (i.e., adults with insomnia disorder as per the DSM-5® criteria
and with ISI® score >15).

Tables 7 and 27 of the CS describe the in- and exclusion criteria used for Study 301 and Study 303. The
exclusion criteria for both studies contain criteria regarding the presence or history of mental health
diseases.

EAG comment:

e There are two discrepancies between the scope listed in Study 301 and Study 303, and UK clinical
practice leading to uncertainty around the generalisability of the model. Firstly, Study 301 and
Study 303 excluded patients with conditions related to mental health problems (acute or unstable
psychiatric conditions). As insomnia and other mental health disorders are frequently comorbid®’,
this may have excluded a considerable part of the treatment population as it would be seen in
practice. The company argued that the study results could be extrapolated to patients with a
comorbid mental health problem because the underlying mechanism for insomnia is the same.
Evidence to justify this claim was not provided. Further, if the underlying mechanism is the same,
this does not mean that the effectiveness between the populations must be equal. Moreover,
ingesting antidepressant medication such as selective serotonin reuptake inhibitors (SSRIs)
frequently leads to sleep problems as a side-effect?®. Treatment for mental health disorders may
therefore be a confounder of unknown size. Secondly, CBT-I was allowed in the treatment
populations of both Study 301 and Study 303. However, the company insisted that daridorexant
would be given only as an alternative to CBT-I, if CBT-I failed, was inaccessible or was refused by
the patient. The EAG concludes that the exclusion of patients with mental health problems and the
inclusion of patients receiving CBT-I in Study 301 and Study 303 results in uncertainty surrounding
the generalisability of the treatment effect to the anticipated treatment population.

4.2.4 Interventions and comparators

The intervention considered in the cost effectiveness analysis was daridorexant 50 mg. The company
clarified that the 25 mg and 50 mg dosages were included in the anticipated market authorisation.
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According to the CS, treatment duration should be as short as possible, with the appropriateness of
continuing treatment being assessed within 3 months and periodically thereafter. However, no stopping
rule is explicitly mentioned within the CS.

No-treatment was used as the comparator in the cost effectiveness analysis, and the placebo arm of the
trial serves as a proxy for no-treatment based on the analysis of Study 301'. In contrast, the NICE scope
(CS Table 1) specified that “established clinical management (including sleep hygiene advice) without
daridorexant” would be the most appropriate comparator'. Multiple comparators are mentioned in the
NICE clinical knowledge summary®’ including sleep hygiene advice, CBT-I, non-benzodiazepine
hypnotic medication, zolpidem, zopiclone, benzodiazepines and melatonin. In document A of the CS*,
the company shows multiple locations in the treatment pathway in which the use of daridorexant may
be used and as a result which comparators are appropriate. The company justified the selection of no-
treatment as a comparator by stating the following: “Daridorexant is the first insomnia treatment with
longer term data for the treatment of insomnia disorder”. In the clarification response, the company
added that “none of the currently approved pharmacological treatments are recommended for long-term

use”3

EAG comment:

e The main concerns of the EAG relate to: a) the use of no-treatment as comparator, and b) the lack
of evidence provided for the use of the 25 mg dosage.

a) The NICE scope specified “established clinical management (including sleep hygiene advice)”
as the comparator in this submission. In addition, the NICE CKS mentions sleep hygiene
advice, CBT-I, non-benzodiazepine hypnotic medication, zolpidem, zopiclone,
benzodiazepines and melatonin. In contrast, the company applied no-treatment as the
comparator in their health economic model, justified by stating that daridorexant is the first
insomnia treatment with longer term data available and the only pharmacological treatment
recommended for longer term use. Though not clearly defined in the CS, “long term” seems to
refer to a duration of approximately >4 weeks (CS Section B.1.3.5). The company did not
comply with the EAG’s request to add other comparators listed in the NICE scope. Although
the EAG acknowledges that other potential comparators may not be approved for long term
use, the EAG finds that the comparison with short-term use of a drug is nonetheless relevant.
In response to clarification question A8, the company responded that CBT-I was not included
because daridorexant should be given when CBT-I was inaccessible, patients were unable to
follow CBT-I or CBT-I was refused by the patient. Further, Figure 1 in Document A*® of the
CS describes daridorexant as an alternative first-line treatment if CBT-I is inaccessible, patients
are unable to follow or refuse CBT-I. As daridorexant is described as an alternative treatment,
the EAG believes that CBT-I should be included as a comparator to daridorexant. Further, the
scope clearly states that, at least sleep hygiene advice should have been included as a
comparator. The EAG concludes that without the inclusion of all relevant comparators, the
model lacks relevance to the decision-problem.

b) Although the anticipated market authorization for daridorexant includes the 25 mg dosage, the
company did not include the 25 mg dosage in the cost effectiveness model. The company
claimed that the 25 mg dosage would likely only be used where there is co-administration of
moderate CYP3A4 inhibitors. However, in both Study 301 and Study 303 individuals taking
CYP3A4 inhibitors were excluded from participating. Hence, the question remains whether the
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results of Study 301 or Study 303 can be used to inform the use of 25 mg dosage in this specific
population.

4.2.5 Perspective, time horizon and discounting

The analysis is performed from the NHS and PSS perspective with a 12-month time horizon. Discount
rates were not applicable given the 12-month time horizon. Discount rates of 3.5% for both effects and
costs were used in the lifetime model scenario.

EAG comment:

e The main concerns of the EAG relate to the model time horizon of 12 months. The company
indicated (response to clarification question B3a®) that - remain on treatment at the end of the
12-month time horizon. Therefore, it is questionable whether all relevant costs and benefits are
captured within this period.

4.2.6 Treatment effectiveness and extrapolation

The main sources of evidence on treatment effectiveness used for the intervention and comparator were
the ISI® scores, an exploratory trial outcome from the daridorexant 50 mg arms of Study 301 (N=310;
NCT03545191)"° and Study 303 (N=137) (NCT03679884)'8. Both studies were multi-centre,
randomised, double-blind, placebo-controlled, parallel-group phase III studies that evaluated
daridorexant in subjects with insomnia disorder for 12 weeks (Study 301) and 40 weeks (Study 303).
Study 303 was an extension of confirmatory studies 301" and 302'¢.

The effectiveness of daridorexant for the first 12 weeks was estimated via seemingly unrelated
regression (SUR) of ISI® scores derived from Study 301 to adjust for both baseline ISI® and placebo
effects. Although not clearly described in the CS, from the model file it appears that for the 6th, 9th and
12th month, the effectiveness of daridorexant was modelled by adding the treatment effect observed in
Study 303 in each respective month (i.e., 6, 9™, and 12" month) to the adjusted value of the 3™ month
derived from the SUR calculations. For the no-treatment arm in the company’s base case, placebo was
adjusted based on Study 301, as the company argued that Study 303 presented evidence of selective
attrition in both arms'®.

Treatment discontinuation was based on the observed discontinuation rates from both studies but,
according to the company, only incorporated for the daridorexant arm. The company justified this by
assuming that no-treatment patients could not dropout from receiving no treatment. Additionally, the
company included two extra assumptions to model the impact of discontinuation: (1) discontinuation
occurred at the midpoint of the studied periods; (2) treatment costs were incurred for the full period
assuming that prescriptions would be filled at the start of the period before discontinuation occurs.

In addition to the base case analysis, the company performed optimistic and pessimistic scenario
analyses (as labelled by the company). In Figure 4.1 below, the blue line titled “Daridorexant 50 mg”
represents the modelled ISI® scores for the treatment arm, based on the analysis of Study 301 and
Study 303. For the base case, it was assumed that patients receiving the intervention would experience
the adjusted improvement observed in Study 301 and Study 303 (see above) and that patients receiving
no-treatment would not experience the improvement after 3 months as observed in the placebo arm in
Study 303 (i.e., would continue with the same ISI® score from the end of Study 301). For the optimistic
scenario, the company assumed that patients receiving no-treatment would keep the ISI® score of
placebo arm at baseline for the complete time horizon (i.e., not improving their ISI® score at all for the
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12 months). For the pessimistic scenario, patients receiving no-treatment were modelled to experience

the improvement in the ISI® scores that were observed for placebo patients in studies 301 and 303.

Figure 4.1: Modelled trajectory of ISI® in different scenarios (Based on CS, Figure 15)

Insomina Severity Index (ISI) Total Score

25
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' —— —
Placebo correction 301 (base case)
No placebo correction (optimistic)
Placebo correction 301 & 303 (pessimistic)
=@-Daridorexant 50mg
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Months

CS = company submission; ISI® = Insomnia Severity Index

EAG comment:

e The main concerns of the EAG relate to: a) justification for the use of the ISI® score for the

estimation of treatment effectiveness; b) application of the placebo adjustment, ¢) use of seemingly

unrelated regression; and d) assumptions for treatment discontinuation.

a) Treatment effectiveness in the economic analyses was based on ISI® scores, an exploratory trial

outcome, from studies 301 and 303. Other clinical primary (i.e., WASO and LPS), and
secondary (i.e., sTST and IDSIQ) efficacy endpoints were collected in the trials but were not
used to inform treatment effectiveness. The company justified the use of ISI® scores for the
estimation of treatment effectiveness due to the complexity of assessing treatment outcomes in
insomnia disorder and the lack of mapping algorithms to the EQ-5D for other outcomes.
Nonetheless, as per CS, there were no mapping algorithms for deriving EQ-5D utilities from
ISI® scores, and, hence, the company developed a novel mapping algorithm. The company also
stated that ISI® scores should be prioritised given that it was “the key effectiveness parameter
of the economic model”. However, the EAG considers that this line of argumentation is flawed,
as the choice to use an outcome in the economic model does not make it automatically the best
outcome to model relative effectiveness. In addition, the company justified this choice based
on the “equivalent” results of the number needed to treat (NNT) analysis, comparing different
outcomes of Study 301 (Table 5, clarification response)’. However, these analyses were based
only on the results of Study 301 (with three months of follow up). The follow- up in Study 303
(40 weeks) was longer than in Study 301 (12 weeks). Hence, the use of data only from Study
301 may be unrepresentative of the overall effect of the intervention. Moreover, the EAG is not
familiar with the assumption of comparability between endpoints based on similarity of NNTs,
as it is not a common practice. The same NNT does not automatically confirm comparability,
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true comparability between endpoints would be manifested not just by the same NNT but also
by correlation between events across endpoints. Given the before-mentioned arguments, the
EAG considers that the use of ISI® scores was not sufficiently justified.

b) The company included the placebo effect reported both in Study 301 and Study 303 only in
their pessimistic scenario analysis (this increased the ICER to £- and £_including
the dropout rates). In the company’s base case, placebo was only adjusted for the first 3 months
in the no-treatment arm, but not thereafter. The EAG had two main issues with the placebo
adjustment assumptions and application:

i.  The company stated that the base case should not include the placebo effect observed
in Study 303 (study that based the results from the 3™ month to the 12" month), arguing
that Study 303 “presented evidence of selective attrition”. However, as per clarification
question B11 and CS, Figure 13b, selection attrition was also present in the treatment
arm (and even had a larger effect than in the placebo arm).

ii.  Forthe EAG, it was unclear whether improvements in ISI® scores would be attributable
to ‘natural improvement’ of the symptoms, regression to the mean, or placebo effect in
the placebo group. When asked to clarify about the possibility of regression to the
mean, the company argued that regression to the mean could not be responsible for the
observed effect in the placebo because: (1) There was an initial screening phase in the
design of the study, followed by randomisation at visit 4 (20-31 days later).
Nonetheless, at clarification question B9a, the company agreed that the lower ISI®
values at randomisation could be attributable to regression to the mean’. (2) There was
arebound effect between studies 301 and 303. Despite the fact that there was a rebound
effect between the end of Study 301 (12" week) and the beginning of Study 303 (16"
week), Study 303 continued for 40 weeks more, and in those weeks patients could have
improved their scores naturally, especially given than insomnia is highly related to
lifestyle factors, as mentioned in CS B.1.3.2".

Therefore, the EAG considers that (1) the effect of selective attrition on the daridorexant group and (2)
the possibility of regression to the mean, were not sufficiently justified by the company, and these
effects could have biased the comparison in favour of the intervention. Hence, the EAG will incorporate
placebo adjustment for the 12 months in the EAG base case. Moreover, as discussed in Section 4.2.4.,
the use of no-treatment (i.e., no relevant comparators) may lack relevance for the decision-problem and
may not appropriately represent UK clinical practice all over.

¢) The company used the SUR procedure to model the relationship between ISI® scores at month
1 and month 3 (i.e., Study 301); however, the company did not perform the same analysis for
Study 303, as their modelling team did not have access to the patient-level data of said study’.
However, the EAG notes that the company is the sponsor of that study. Two modelling
approaches were used to obtain the ISI® scores used in the model, one for the data of Study 301
(i.e., SUR), and one for the data of Study 303. In the base case, ISI® scores from the 3™ month
onwards (i.e., 6, 9", and 12" month) were calculated based on the ISI® score from the 3™
month plus the treatment effect of daridorexant 50 mg from Study 303 at each time-point, rather
than using SUR. The EAG considers that the use of two different methodologies was
insufficiently justified by the company and the EAG cannot fully assess the potential
uncertainty introduced by these different methodological choices. Likewise, the EAG would
like to highlight that the data limitations do not provide justification for the methodological
choices used.
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d) Treatment dropout was based on the observed dropout rates from studies 301 and 303, but, as

per CS, treatment dropout was only incorporated in the intervention arm. When asked to

provide how many patients were modelled to discontinue treatment, the company provided the
number of patients dropping out at each time point in both studies in response to clarification
(Table 11, clarification response). The EAG found multiple issues with the application of
dropout rates:

L

ii.

According to the company, treatment discontinuation (i.e., dropout rates) were not
incorporated in the no-treatment group as patients receiving no treatment would not be
able of dropout from the lack of treatment. However, in the economic model provided
by the company, dropout rates are applied to the incremental values (i.e., the difference
between the daridorexant and no-treatment group), instead of being applied to the
daridorexant group alone. The EAG will explore applying only the dropout rates to the
daridorexant group in their base case, as defended in the CS. '

As the company considered dropout rates from Study 303 were _
clinical practice more accurately than the ones from Study 301, the company provided

a scenario analysis using “similar” dropout rates in the first and third month (the ones
which were based on Study 301). For the scenario analysis, the company used .
dropout rate for the 1* month (instead of 4%), .% for the 3" month (instead of 5%)
and JJJo for the 6™, 9" and 12" months, instead of the dropout rates from Study 303
(i.c., %, 2%, and %, respectively). The EAG considered that the assumption of the
I% and .% discontinuation rates, was not sufficiently justified, as the calculation was
based on that I% is _% (i.e., the dropout rate at 14 weeks); likewise,
the company did not provide sufficient justification on using a lower dropout rate for
the 6™ and 12™ months, when those were supposed to “reflect clinical practice more
accurately”. Hence, the EAG will explore in a scenario analysis. the use of similar
dropout rates of Study 303 in Study 301 (i.e., I% and .%) but keeping the same
dropout rates from Study 303 for the 6™, 9" and 12 month (i.c., oo, %, and [,
respectively).

4.2.77 Adverse events

Adverse events were not included in the model. According to the company, the difference in AEs rates
between the two arms (which were reported in >2% of the treatment groups) were of a mild nature and
indicated a favourable safety profile for daridorexant 50 mg as seen in Table 4.6. Therefore, the
company assumed a negligible effect of AEs on HRQoL and costs.

Table 4.6: AEs reported at least once in either treatment group

Treatment-

Study 301 Study 303

emergent adverse
event

Daridorexant
50 mg
N=308; n (%)

Placebo
N=309; n (%)

Daridorexant
50 mg
N=137; n (%)

Placebo
N=128; n (%)

least one AESIs

Subjects with at

least one TEAE 116 (37.7) 105 (34.0) _ _
Subjects with at

least one SAE 3(1.0) 7(23) L ]
Subjects with at 2(0.6) 1 03)
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Treatment- Study 301 Study 303
Z\l:(;rtgent CARORE Daridorexant Placebo Daridorexant Placebo
50 mg N=309; n (%) 50 mg N=128; n (%)
N=308; n (%) N=137; n (%)

Based on CS Table 18, 19, 20, 38, 39, & 40 !
AESI = adverse events of special interest; CS = company submission; TEAE = treatment emergent adverse
event, SAE = serious adverse event

EAG comment:

e The main concern of the EAG relates to the exclusion of AEs from the cost effectiveness model.

e According to the CS, during the double-blind study period in Study 301 and Study 303, 37.7% and
38.0% of the subjects reported at least one TEAE in the daridorexant 50 mg arm respectively, while
1.0% and 5.1% of the participants experienced at least one treatment-emergent SAE (Table 4.6). In
their response to clarification question B12, the company argues that the side effects are minor and
not that different from placebo, therefore, it would not be expected to have consequences on
resource use or HRQoL. Moreover, the company provided a scenario in which they assumed a mild
nature AE with 0.2 utility decrements and a cost of £5, which lead to an increase in the base case
ICER from - to - The EAG appreciates the scenario analysis conducted by the
company; however, it considers the assumptions underlying it to be simplistic. Hence, although the
EAG does not expect a large impact on the cost effectiveness results, it prefers, as requested in the
clarification letter, an updated cost effectiveness model and scenario analyses incorporating all AEs
from Study 301 and Study 303 as well as the impact on estimated costs and effects.

4.2.8 Health-related quality of life

The company stated that EQ-5D was not collected in clinical studies and the SLR did not identify any
HRQoL studies relevant to the cost effectiveness model. Therefore, a novel mapping algorithm based
on the NHWS dataset was used to map ISI® data from Study 301 and Study 303 to EQ-5D values. A
generalised linear model with a gamma distribution family and log link function, including one - utility
as the dependent covariate, was used to create the mapping function. The fitted mapping function based
on NHWS data resulted in the following model to estimated utility values: E[U] =1 - exp{-1.849 +
0.047 x ISI®}. The CS did not include a detailed description and justifications with regards to the
mapping of ISI® scores to derive EQ-5D utilities, e.g., it was unclear whether the clinical and
demographic characteristics of people in the estimation sample (NHWS) were similar to the
characteristics of the target sample (studies 301 and 303). In addition, the CS did not include details
regarding the conceptual overlap between the ISI® and EQ-5D dimensions/instruments and it was not
reported whether the mapping function was validated and whether other model types were
considered (more suitable) for estimating the mapping algorithm.

The resulting utility values for ISI® scores at different timepoint are summarised in Table 4.7.

Table 4.7: Health state ISI® scores and utility values

Time (months) No-treatment Daridorexant

ISI® Utility ISI® Utility
0 19.212 0.613 19.212 0.613
1 15.986 0.667 14.290 0.693
3 13.885 0.698 11.903 0.725
6 13.885 0.698 11.300 0.733
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Time (months) No-treatment Daridorexant

ISI® Utility ISI® Utility
9 13.885 0.698 10.700 0.740
12 13.885 0.698 10.200 0.746
Based on Economic model
ISI® = Insomnia Severity Index

4.2.8.1 Disutility values

No (AE) disutilities were applied to the economic model.
EAG comment:

e The main concerns of the EAG relate to a) several issues regarding the mapping of ISI® scores
reported in Study 301 and Study 303 to derive EQ-5D utilities, and b) model type for estimating
the mapping algorithm.

a) The company used a generalised linear model to create a mapping function from the cross-
sectional NHWS survey to derive EQ-5D utilities from ISI® scores reported in studies 301 and
303. The EAG is concerned about the following issues:

Firstly, NICE DSU TSD 10*', guidance regarding the use of mapping methods to estimate health state
utility values (HSUVs), states that “In order to be confident about the generalisability of the mapping
function to the target sample, the clinical and demographic characteristics of people in the estimation
sample should be as similar to the characteristics of the ‘target’ sample to which the mapping algorithm
will be applied as possible”. However, as confirmed by the company in response to clarification, there
was few overlaps between characteristics of patients in the NHWS dataset and patients in Study 301
and Study 303. One important difference highlighted by the company was the difference in mean ISI®
score, which was 12.6 (subclinical insomnia) in the NHWS population and 19.2 (moderate insomnia)
in Study 301. The company argued this to be a positive attribute since a broader range of ISI® and EQ-
5D values should results in a more robust mapping algorithm. The EAG, however, questions the
generalisability of the mapping function to the target population (i.e., Study 301 and Study 303) and
hence considers the ability of the mapping algorithm to predict the utility values of the patients in the
Study 301 and Study 303 to be uncertain.

Secondly, the EAG is concerned about the (lack of) conceptual overlap between the ISI® and EQ-5D
instruments. A recent review’>, of mapping studies found that explanatory power using R-squared was
often low for models that involved mapping a condition-specific measure onto a generic preference-
based measure (e.g., ISI® to EQ-5D). This may occur due to limited conceptual overlap as important
dimensions in the ISI® instrument may not appear in the EQ-5D instrument and vice versa. In response
to the clarification letter, the company states that the ISI® correlates with the EQ-5D and is suitable to
estimate the QALY's presented in the submission. However, the company acknowledges that it is very
plausible that the EQ-5D does not fully capture the impact of insomnia disorder on HRQoL and
considers it reasonable that the benefits of daridorexant on HRQoL is currently underestimated. The
EAG further questioned why other clinical outcomes (i.e., WASO, LPS, sTST and IDSIQ scores)
reported in the pivotal trials were not utilised to map to the EQ-5D, to which the company replied that
there were no available data sources to estimate a mapping function for these outcomes. Although the
EAG acknowledges this data availability limitation, concerns regarding the conceptual overlap between
the ISI® and EQ-5D instruments and their suitability to estimate HRQoL in insomnia remains. A
correlation matrix analysis to assess the correlation within dimensions of both instruments could be
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provided to consider convergent validity (the degree to which a dimension correlates with another
dimension measuring the same concept).

Thirdly, NICE DSU TSD 10 states that a validation stage should also be applied, whereby the regression
results are validated against another dataset. However, in response to clarification, the company argued
that it was not clear that any external data were available and hence the regression results were not
validated. As the EAG considers the validation step to be important, it alternatively suggests the
company to validate their regression results by randomly splitting their estimation dataset into an
estimation sample and a validation sample. The mapping function can then be estimated on the
estimation sample and its performance can be examined using the validation sample (more details are
reported in NICE DSU TSD 10).

b) Inits clarification letter, the EAG requested the company to explore different model types, i.e.,
Adjusted Limited Dependent Variable Mixture Model (ALDVMM) and Censored Least
Absolute Deviations (CLAD) model. In their response, the company stated that this was not
feasible in the time given to respond and provided additional arguments why re-estimating the
mapping function would be unnecessary. The EAG also requested detailed responses to all
aspects/considerations mentioned in Tables 1, 2 and 3 of the ISPOR Good Practices for
mapping studies, but instead, the company highlighted only two aspects (related to the model
choice and the mean predicted versus mean observed utility) that were considered important.
The EAG believes that exploring different model types and providing details of all
aspects/considerations of The Professional Society for Health Economics and Outcomes
Research (ISPOR) Good Practices for mapping studies contributes to addressing the uncertainty
surrounding the mapping of EQ-5D utilities from ISI® scores and hence prefers its request to
be fulfilled.

4.2.9 Resources and costs

The cost categories included in the model were treatment costs and medical costs (GP, emergency room
attendances, inpatient care). No costs associated with managing AEs were included in the model.
Indirect costs associated with productivity were incorporated into a scenario analysis.

Unit costs were derived from the Personal Social Services Research Unit (PSSRU) 2021* and the NHS
National Cost Collection (NCC) data for 2019/2020.%

4.2.9.1 Resource use and costs data identified in the review

An SLR was conducted (CS Appendix I) to identify the relevant studies evaluating costs and healthcare
resource utilisation (HCRU) for patients with chronic insomnia disorder. Two of the six included studies
included data from the UK as part of a larger multinational analysis.’>*® One study investigated the
association between chronic insomnia disorder, indirect costs, and HCRU. Resource use and cost data
identified in the SLR were not used in the economic model.

4.2.9.2 Treatment costs

The model only incorporates a daridorexant dosage of 50 mg. Therefore, costs are only reported for 50
mg. The treatment cost associated with daridorexant is given as - per day, giving an annual cost
of ]I per patient. Conditional dropout rates from studies 301 and 303 were used as a proxy for
discontinuation rates. The annual cost was adjusted for discontinuation to give an annual cost of
-. For patients receiving “no-treatment”, no treatment costs were incorporated.
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4.2.9.3 Health state costs

The CS did not consider different health states. In response to clarification questionnaire B16, the
company clarify that, instead of using differing health states, the mapping function of the ISI® total
score and healthcare resource use and costs was utilised.

The association between direct healthcare resource use (related to GP visits, emergency room
attendances, and inpatient care) and ISI® score were calculated from the NHWS data. This was done
using a generalised linear model with a negative binomial distribution family and a log link. Costs were
calculated by combining the estimated resource use with unit costs from the PSSRU 2021 (GP visits)
and NHS England 2019/2020 costs (emergency room and inpatient costs), inflated to 2021 costs using
the CPI index 06: Health.”’

Table 4.8 outlines the total costs, per patient, included in the model for both the treatment and
comparator for the 12-month time horizon.

Table 4.8: 12-month costs per patient

No treatment Daridorexant 50 mg
Tx costs £0 -
GP costs £323 £310
ER costs £90 £83
IP costs £211 £202
Total costs £624 -

Based on CS Economic model
CS = company submission; Tx costs = treatment costs; GP = general practitioner; ER = emergency room; IP =
inpatient care

4.2.9.4 Event costs

No costs associated with the management of AEs were included in the model for the intervention or
comparator.

4.2.9.5 Productivity losses (used in scenario analyses only)

The company included a scenario analysis which explored the impact of productivity losses on the
economic model. The CS estimated productivity losses from chronic insomnia disorder in two ways: 1)
directly from the Sheehan Disability Scale (SDS) included in the clinical programme and 2) indirectly
from the Work Productivity and Activity Impairment (WPAI) questionnaire mapped to ISI® in the
NHWS dataset (calculating costs associated with productivity losses as a function of ISI® score).

To directly estimate the costs associated with productivity losses, SDS data from Study 301 and Study
303 were used. Total costs associated with productivity losses were calculated separately for
absenteeism and presenteeism, and then combined. For calculating productivity losses 255 working
days per year, 7.5 working hours per day, and the median annual wage rate for 2021 were assumed. The
level of absenteeism was derived directly from item 4 (days lost) of the SDS. To derive the whole time
equivalent (WTE) days lost due to presenteeism, the company weighted the number of days patients
reported being underproductive (SDS item 5) by the level of unproductiveness (SDS item 1: extent
symptoms have disrupted work/schoolwork). Over the 12-month time horizon, productivity savings,
for those treated with daridorexant for the full year, are - (- after dropout adjustment), compared
with the placebo. The EAG could largely replicate the cost calculations, with some minor discrepancies.
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To indirectly estimate the productivity losses, the NHWS dataset was used which included
administration of the WPAI questionnaire. The WPAI provided the hours missed due to health

problems, hours actually worked, and the degree to which health affected productivity whilst working,

which were used to estimate percentages for absenteeism and presenteeism. The percentages were used

as the explanatory variable in a log-link generalised linear model with ISI® score as an explanatory
variable. The percentage of absenteeism and presenteeism, as a function of ISI®, were costed utilising
the median annual wage rate (£25,971). Over the 12-month time horizon, productivity savings for those
treated with daridorexant for the full year, are - (- after dropout adjustment), compared with
the placebo.

EAG comment:

e The main concerns of the EAG relate to: a) incorporated cost categories; and b) estimating

productivity losses.

a)

b)

When determining the non-treatment costs used in the economic model, the company only
included resource use and costs in three categories: GP visits, emergency room visits, and
inpatient care. Clarification question B16d requested justification for these three resource
categories being the only relevant costs (in addition to direct treatment costs). In response, the
company stated that these were the only costs available in the NHWS data set. The company
acknowledges that other cost categories (e.g., concomitant medication use), however the
company suggest the approach used was conservative. This was justified in the company
response by stating that, as disease costs are background costs which an improved ISI® score
will offset, all missing cost categories act against the treatment. The EAG would prefer that the
company modelled all cost categories relevant to the NHS and PSS perspective, so as to support
their justification and provide a more accurate reflection of the relevant costs associated with
treatment implementation.

The company included a scenario analysis incorporating the impact of including costs
associated with productivity losses into the economic model. This was done using two methods:
directly from SDS data, and indirectly through mapping WPAI data to the ISI®. The results for
both methods reflected a reduction in costs associated with productivity losses for the treatment,
compared with the no-treatment group. However, large discrepancies existed between the two
methods (m difference between savings associated with the treatment compared with no-
treatment). It is unclear to the EAG which method would be a more accurate representation of
costs associated with productivity losses. When directly estimating the productivity costs from
SDS data, the company used SDS item 1 (extent symptoms have disrupted work/schoolwork)
as a proxy for the level of unproductiveness on days at work. Item 1 does not specify that
respondents should only consider time spent at work, and to not consider the impact of their
symptoms on absenteeism. As such, it remains unclear whether item 1 is a plausible proxy for
the level of unproductiveness. For the indirect method, the WPAI data is mapped to ISI scores,
and subsequently mapped to resource use/costs. The company does not discuss the uncertainty
associated with using this approach. Uncertainty surrounding both methods in addition to being
unable to determine which method is likely to be superior, culminate to the EAG being unable
to suggest it is satisfied with the reported savings associated with productivity losses for the
treatment, compared with no-treatment.
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4.2.10 Severity

The initial CS ' stated that the Severity Section (B.3.6) is “not relevant to this submission”. In response

to clarification question B23 the company stated: “The QALY shortfall does not justify an additional

severity weighting and we therefore assume a QALY weight of 1 will apply”’.>

EAG comment:

e The EAG believes assuming a QALY weight of 1 is reasonable.

4.2.11 Uncertainty

The CS stated that the Uncertainty Section (B.3.7) is “not relevant to this submission”. In response to
clarification question B24 the company stated that this Section is only relevant “for new technologies
where there may be significant gaps in the evidence base”.

EAG comment:

e The EAG disagrees with the company. There are significant uncertainties in the CS, as described
in the previous Sections, that would warrant uncertainty analyses to show the impact on the cost
effectiveness results.
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5. COST EFFECTIVENESS RESULTS
5.1 Company’s cost effectiveness results

The CS base case cost effectiveness results (probabilistic) indicated that daridorexant is both more
effective (incremental QALYs 0.024) and more costly (additional costs of -) than no-treatment
amounting to an ICER of £- per QALY gained (Table 5.2). Moreover, the 95% percentiles for
the probabilistic incremental costs and QALY's were (_) and (0.015 — 0.034) respectively.
The probability of daridorexant being cost-effective at threshold of £30,000 per QALY gained
compared to no-treatment is -

Table 5.1: Company deterministic base case results, adjusted for dropout

Treatment Total Total | Incremental | Incremental ICER INHB iNHB
costs | QALYs | costs (£) QALYs (£20,000) | (£30,000)
(£)

Daridorexant - 0.725

No-treatment | £624 | 0.691 [ 0024 | N T S

Based on CS Table 57!

*Adjusted for dropout

CS = company submission; ICER = incremental cost effectiveness ratio, iNHB = incremental net health
benefit; QALY = quality adjusted life year

Table 5.2: Company probabilistic base case results, adjusted for dropout

Treatment Total Total | Incremental | Incremental ICER iNHB iINHB

costs | QALYs | costs (£) QALYs (£20,000) | (£30,000)
(£

Daridorexant NR NR

No- NR NR ] 0.024* | KGN . e

treatment

Based on CS Table 58 !

* Adjusted for dropout

CS = company submission; ICER = incremental cost effectiveness ratio, iNHB = incremental net health
benefit; NR = not reported; QALY = quality adjusted life year

Overall, the technology is modelled to affect QALY's by:

e The ISI® scores of Study 301 and Study 303
e The ISI® score to EQ-5D mapping algorithm

Overall, the technology is modelled to affect costs by:

e Treatment costs
e Health care costs
e Productivity loss (in scenario analyses)

5.2 Company’s sensitivity analyses

The company performed and presented the results of probabilistic sensitivity analyses (PSAs),
deterministic sensitivity analyses (DSAs) as well as scenario analyses. The parameters that have the
greatest effect on the ICER (based on the company’s sensitivity analyses) are:

e The ISI® scores of studies 301 and 303
e The parameters of the mapping algorithm of the ISI® scores to European Quality of Life-5
Dimensions (EQ-5D)
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CS scenarios that have the greatest impact on the ICER (not including scenarios related to discount rates
and time horizon) were:

e Inclusion of indirect costs
e Optimistic scenario
e Pessimistic scenario (

per QALY gained)
er QALY gained)
per QALY gained)

EAG comment:
e No comment.
5.3 Model validation and face validity check

5.3.1 Face validity assessment

According to the CS, the underlying concept of the analyses was presented to several clinical experts,
health technology assessment (HTA) experts and NICE (during the decision problem meeting) to assess
the face validity of the economic model.

5.3.2 Technical verification

Technical verification was conducted by Avalon Health Economics. This included testing of the model
programming and replicating the results by individuals who were not involved in the development of
the model.

5.3.3 Comparisons with other technology appraisals

The company did not provide any cross comparisons with other relevant technology appraisals in the
CS section B.3.14

5.3.4 Comparison with external data used to develop the economic model

The company did not provide comparisons with external data used to develop the economic model in
the CS section B.3.14.

5.3.5 Comparison with external data not used to develop the economic model

The company did not provide a comparison with external data not used to develop the economic mode
in the CS section B.3.14.

EAG comment:

e The main concerns of the EAG relate to a) the few face validity and technical validity assessment
details in the initial submission, b) the lack of cross validation with other relevant technology
appraisals and the lack of external validation of the model.

a) The EAG was concerned about the few face validation and technical validation details that were
provided in the initial submission. In their response to clarification question B20, the company
restated their validation process in reference to the TECH-VER checklist®®, including the pre-

analysis assessment of completeness and consistency, calculation consistency between the

model and the description and values, the correctness of the model implementation, event and
results in calculation and the validation of the model uncertainty analysis and scenario analyses.

Despite that the company did not provide a fully filled checklist, the EAG is satisfied with the

face validity and technical validity evidence provided by the company.

110



CONFIDENTIAL UNTIL PUBLISHED

b) The company did not provide a cross validation to other relevant technology appraisals in its
initial submission. Neither it provided any information regarding external model validation.
Upon request, the company stated that the models presented in other appraisals (i.e., TA77*
and MTG70%) are not full cost-per-QALY models for insomnia and were therefore not directly
comparable to the model results and hence no cross-validation could be done. Furthermore, the
company did not provide any external validation for the data used to develop the economic
model. The company updated the model to include the use of the mapping function by Gu et
al*!. as an alternative for the NHWS algorithm, which increased the ICER from - to
[ NN acknowledges that further cross validation to other relevant appraisals may
not be feasible but prefers further external validation of the economic model.
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6. EVIDENCE ASSESSMENT GROUP’S ADDITIONAL ANALYSES

6.1 Exploratory and sensitivity analyses undertaken by the EAG

Table 6.1 summarises the key issues related to the cost effectiveness categorised according to the
sources of uncertainty as defined by Grimm et al. 2020**:

e Transparency (e.g., lack of clarity in presentation, description, or justification)
e Methods (e.g., violation of best research practices, existing guidelines, or the reference case)

e Imprecision (e.g., particularly wide confidence intervals, small sample sizes, or immaturity of
data)

e Bias & indirectness (e.g., there is a mismatch between the decision problem and evidence used
to inform it in terms of population, intervention/comparator and/or outcomes considered)

e Unavailability (e.g., lack of data or insight)

Identifying the source of uncertainty can help determine what course of action can be taken (i.e.,
whether additional clarifications, evidence and/ or analyses might help to resolve the key issue).
Moreover, Table 6.1 lists suggested alternative approaches, expected effects on the cost effectiveness,
whether it is reflected in the EAG base case as well as additional evidence or analyses that might help
to resolve the key issues.

Based on all considerations in the preceding Sections of this EAG report, the EAG defined a new base
case. This base case included multiple adjustments to the original base case presented in the previous
sections. These adjustments made by the EAG form the EAG base case and were subdivided into three
categories (derived from Kaltenthaler 2016*):

o Fixing errors (FE) (correcting the model where the company’s submitted model was
unequivocally wrong)

e Fixing violations (FV) (correcting the model where the EAG considered that the NICE
reference case, scope or best practice had not been adhered to)

e Matters of judgement (MJ) (amending the model where the EAG considers that reasonable
alternative assumptions are preferred)

6.1.1 EAG base case

Adjustments made by the EAG, to derive the EAG base case (using the CS base case as starting point)
are listed below. Table 6.2 shows how individual adjustments impact the results plus the combined
effect of all abovementioned adjustments simultaneously, resulting in the EAG base case. The ‘FE’
adjustments were combined and the other EAG analyses were performed also incorporating these ‘FE’
adjustments given the EAG considered that the ‘FE’ adjustments corrected unequivocally wrong issues.

6.1.1.1 Fixing errors

1. Exclusion of dropout in the no treatment arm. (Section 4.2.6)

Although the company stated in the CS that patients could not dropout from no-treatment, this was not
implemented in the economic model as such and hence corrected by the EAG.
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6.1.1.2 Fixing violations

No violations were identified by the EAG.

6.1.1.3 Matters of judgement

2. Patients dropping out from daridorexant were assumed to have no impact on HRQoL and
costs (Section 4.2.8 and 4.2.9).

After fixing the assumption that patients in the no-treatment arm could not dropout from no treatment,
in the economic model, QALY's and costs were calculated based on the proportion of patients that were
not dropped out, i.e., patients who dropped out were assumed to have no impact on HRQoL and costs.
The EAG assumed the proportion of patients dropping out of the daridorexant arm in its base case to
revert to the HRQoL and costs as assigned to the placebo arm.

3. The placebo effect in the no treatment arm was only applied in the first 3 months (e.g., based
on Study 301 only) (Section 4.2.6).

The company did not include the placebo effect observed in Study 303 (the study that informs months
3-12 in the economic model), arguing that Study 303 presented evidence of selective attrition. The EAG
disagreed and applied the placebo effect in the no treatment arm to the whole (1 year) time horizon of
the model.

6.1.2 EAG exploratory scenario analyses

The EAG performed the following exploratory scenario analyses to explore the impact of alternative
assumptions conditional on the EAG base case.

6.1.2.1 Exploratory scenario analyses

4. Informing dropout rates based on Study 303 (Section 4.2.6).

In the company’s base case, dropout rates for months 1 and 3 were informed based on Study 301
whereas the dropout rates in the remaining months were informed based on Study 303. The EAG
explored a scenario analysis informing dropout rates for all time point based on Study 303.

6.1.3 EAG subgroup analyses
No subgroup analyses were performed by the EAG.
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Table 6.1: Overview of key issues related to the cost effectiveness (conditional on fixing errors highlighted in Section 5.1)

Key issue Section | Source of Alternative Expected | Resolved in EAG base | Required additional

uncertainty approaches impact case” evidence or analyses

on
ICER*
Patients with mental health 423 Bias and indirectness | New evidence for +/- No New evidence for
problems were excluded from patients with patients with
the studies informing the comorbid mental comorbid mental
economic model, decreasing the health problems health problems
generalizability of the receiving different receiving different
underlying evidence to the treatments. treatments.
decision problem.
The company only included no- | 4.2.4 Bias and indirectness | Inclusion of all +/- No Inclusion of all
treatment as a comparator to relevant comparators. relevant comparators.
daridorexant in the health
economic model.
The 25 mg dosage of 424 Bias and indirectness | New evidence for the | +/- No New evidence for the
daridorexant (part of the 25 mg dosage 25 mg dosage
anticipated market subgroup. subgroup.
authorisation) was not included Scenario analysis Scenario analysis
in the economic model. using only the 25 mg using only the 25 mg
population in Study population in Study
301 and Study 303. 301 and Study 303.

In contrast to what was stated in | 4.2.6 Methods Applying no dropout Yes N/A
the CS, the no-treatment arm rates for the no-
dropout rates observed in Study treatment arm.
301 and Study 303 were also
applied to the no-treatment arm
in the economic model.
Placebo was only adjusted for 4.2.6 Methods The pessimistic + Yes N/A

the first 3 months in the no-
treatment arm, but not for the
remaining 40 weeks. This could

scenario applying the
placebo effect
observed in studies
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Key issue Section | Source of Alternative Expected | Resolved in EAG base | Required additional
uncertainty approaches impact case” evidence or analyses
on
ICER?
have biased the comparison in 301 and 303 to both
favour of the intervention. arms.
The company did not include 4.2.7 Methods An updated cost +/- No An updated cost
AEs from studies 301 and 303 effectiveness model effectiveness model
in their economic model, and scenario analyses and scenario analyses
assuming that these are minor incorporating all AEs incorporating all AEs
AEs and would not be expected from studies 301 and from studies 301 and
to have consequences on 303. 303.
resource use or HRQoL.
There were several issues 428 Bias and indirectness | Scenario analysis +/- No Scenario analysis

related to the mapping of ISI®
scores to EQ-5D utilities,
including the generalisability of
the mapping function to the
target sample, (lack of)
conceptual overlap between
ISI® and EQ-5D instruments,
(lack of) validation of the
mapping function and (lack of)
exploring other model types.

incorporating a re-
estimated mapping
function in line with
ISPOR Good
Practices for mapping
studies and including
relevant covariates.

Scenario analyses
exploring ALDVMM
and CLAD models.

Detailed responses to
all
aspects/considerations
mentioned in Tables
1, 2 and 3 of the
ISPOR Good
Practices for mapping
studies.

incorporating a re-
estimated mapping
function in line with
ISPOR Good
Practices for mapping
studies and including
relevant covariates.

Scenario analyses
exploring ALDVMM
and CLAD models.

Detailed responses to
all
aspects/considerations
mentioned in Tables
1, 2 and 3 of the
ISPOR Good
Practices for mapping
studies.

115



CONFIDENTIAL UNTIL PUBLISHED

Key issue Section | Source of Alternative Expected | Resolved in EAG base | Required additional
uncertainty approaches impact case” evidence or analyses
on
ICER?*
Not all potentially relevant costs | 4.2.9 Methods Identification and +/- No Identification and
were included in the economic inclusion of all inclusion of all
model additional cost additional cost
categories, relevant to categories, relevant to
the NHS/PSS the NHS/PSS
perspective, into the perspective, into the
economic model. economic model.

2 Likely conservative assumptions (of the intervention versus all comparators) are indicated by °-’; while ‘+/-’ indicates that the bias introduced by the issue is unclear to the
EAG and ‘+ indicates that the EAG believes this issue likely induces bias in favour of the intervention versus at least one comparator; ® Explored

AEs = adverse events; ALDVMM = Adjusted Limited Dependent Variable Mixture Model; CLAD = Censored Least Absolute Deviations; CS = company submission;
EAG = Evidence Review Group; EQ-5D = European Quality of Life-5 Dimensions; FE = Fixing errors; FV = fixing violations; HRQoL = health-related quality of life;
ICER = incremental cost effectiveness ratio; ISI® = Insomnia Severity Index; ISPOR = The Professional Society for Health Economics and Outcomes Research; MJ =
matters of judgement; N/A = not applicable; NHS = National Health Service; PSS = Personal Social Services
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6.2 Impact on the ICER of additional clinical and economic analyses undertaken by the EAG

In Section 6.1 the EAG base case was presented, which was based on various changes compared to the

company base case. Table 6.2 shows how individual changes impact the results plus the combined effect
of all changes simultaneously. The exploratory scenario analyses are presented in Table 6.3. These are
all conditional on the EAG base case. The analyses numbers in Table 6.2 and Table 6.3 correspond to

the numbers reported in Section 6.1.

Table 6.2: Deterministic EAG base case

Technologies Total costs Total Incremental | Incremental ICER
QALYs costs QALYs (£/QALY)

CS base case (without dropout)

Daridorexant - 0.725

No-treatment £624 0.691 N 0.034 ]

CS base case (with dropout)

Daridorexant - 0.543

No-treatment £471 0.519 N 0.024 ]

Fixing errors (1 - No dropout for the no-treatment group)

Daridorexant - 0.543

No-treatment Daridorexant
£624 0.691 - -0.148 dominated by

no-treatment

Matter of judgment (2 - Adjustment utility and

costs for dropout patients)*

Daridorexant

0.715

No-treatment

£624

0.691

0.024

Matter of judgment (3 - Removing the company’s placebo adjustment)*

Daridorexant - 0.543
No-treatment Daridorexant
£614 0.703 N -0.160 dominated by
no-treatment
EAG base case
Daridorexant - 0.720
No-treatment £614 0.703 N 0.017 ]

*Conditional of (1-No dropout for the no-treatment group)
CS = company submission; EAG = Evidence Assessment Group; ICER = incremental cost effectiveness ratio;
QALY = quality-adjusted life year

Table 6.3: Deterministic scenario analyses (conditional on EAG base case)

Technologies Total costs Total Incremental | Incremental ICER
QALYs costs QALYs (£/QALY)

EAG base case

Daridorexant - 0.720

No-treatment £614 0.703 N 0.017 ]
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Technologies Total costs Total Incremental | Incremental ICER
QALYs costs QALYs (£/QALY)

Scenario analysis (4 - Dropout rates based on Study 303 for daridorexant)

Daridorexant - 0.717

No-treatment £614 0.703 ] 0.014 I

EAG = Evidence Assessment Group; ICER = incremental cost effectiveness ratio; QALY = quality-adjusted
life year

Table 6.4: Probabilistic EAG base case

Technologies Total costs Total Incremental | Incremental ICER
QALYs costs QALYs (£/QALY)

CS base case (without dropout)*
Daridorexant - 0.724

No-treatment £637 0.691 ] 0.034 e

CS base case (with dropout)*

Daridorexant - 0.543

No-treatment £478 0.518 ] 0.024 I
EAG base case

Daridorexant - 0.720

No-treatment £622 0.703 N 0.017 e

*These results are slightly different from the ones stated in the CS, due to:

e The Excel model code
e The EAG has calculated the ICER from the total costs and QALY's from the PSA, not the incremental
results from those
CS = company submission; EAG = Evidence Assessment Group; ICER = incremental cost effectiveness ratio;

PSA = probabilistic sensitivity analysis; QALY = quality-adjusted life year

Table 6.5: Probabilistic EAG scenario analyses

Technologies Total costs Total Incremental | Incremental ICER
QALYs costs QALYs (£/QALY)

EAG base case

Daridorexant - 0.720

No-treatment £622 0.703 N 0.017 ]

Scenario analysis (4 - Dropout rates based on Study 303 for daridorexant)
Daridorexant - 0.720

No-treatment £621 0.703 N 0.017 ]

EAG = Evidence Assessment Group; ICER = incremental cost effectiveness ratio; QALY = quality-adjusted
life year

6.3 EAG’s preferred assumptions

The estimated EAG base case ICER (probabilistic), based on the EAG preferred assumptions
highlighted in Section 5.1, was £36,562 per QALY gained. The most influential adjustment was related
to the company’s placebo adjustment. The ICER increased in the scenario analysis with alternative
assumptions regarding dropout rates.
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6.4 Conclusions of the cost effectiveness section

The CS' and response to clarification® provided sufficient details for the EAG to appraise the literature
searches conducted to identify economic, HRQoL and cost data on chronic insomnia disorder. Searches
were conducted in April 2022. Searches were transparent and reproducible, and comprehensive
strategies were used. A good range of databases were searched. Overall, the EAG has no major concerns
about the literature searches conducted, although a broader approach to conference searching may have
retrieved additional studies.

The company’s cost effectiveness model partly complied with the NICE reference case. Deviations
from the NICE reference case related to the synthesis of evidence on health effects as no review was
used to identify relevant mapping functions or sources that could potentially be used to develop a
mapping function. Moreover, it was unclear 1) whether the mapping function (to estimate EQ-5D
utilities) was based on the UK tariff and 2) whether all relevant costs and effects were captured within
the 12-month time horizon. The most prominent issues highlighted by the EAG were 1) the
generalisability of the treatment effect to the anticipated treatment population in the UK; 2) not
including all comparators mentioned in the scope; 3) not considering the 25 mg dosage of daridorexant
(part of the anticipated market authorisation)); 4) justification for the use of the ISI® score for the
estimation of treatment effectiveness; 5) the company’s placebo adjustment and 6) uncertainties related
to the mapping function.

Firstly, the exclusion of patients with mental health problems and the inclusion of patients receiving
CBT-I in studies 301 and 303 results in uncertainty surrounding the generalisability of the treatment
effect to the anticipated treatment population. Secondly, although a variety of pharmaceuticals and
therapies are available for the treatment of insomnia, the company only included ‘no-treatment’ as a
comparator to daridorexant in the health economic model. Relevant comparators such as sleep hygiene
advice, CBT-I, non-benzodiazepine hypnotic medication, zolpidem, zopiclone, benzodiazepines and
melatonin were excluded. Thirdly, the company did not include the 25 mg dosage of daridorexant in
the cost effectiveness model even though it is part of the anticipated market authorisation and according
to the company relevant where there is co-administration of moderate CYP3A4 inhibitors. Fourthly,
treatment effectiveness in the economic analyses was based on ISI® scores, an exploratory trial
outcome, from studies 301 and 303. Other clinical primary (i.e., WASO and LPS), and secondary (i.c.,
sTST and IDSIQ) efficacy endpoints were collected in the trials but were not used to inform treatment
effectiveness. The EAG considers that the use of ISI® scores was not sufficiently justified. Fifthly, the
company applied the placebo effect in the no treatment arm only for the first three months. The EAG
disagrees with this approach and applied a placebo correction in the no treatment arm to the whole (1
year) time horizon of the model. Finally, there were several issues related to the mapping of ISI® scores
to EQ-5D utilities, including the generalisability of the mapping function to the target sample, (lack of)
conceptual overlap between ISI® and EQ-5D instruments, (lack of) validation of the mapping function
and (lack of) exploring other model types.

The CS base case probabilistic and deterministic ICERs (with dropout adjustment) were ||l and
- per QALY gained, respectively. The EAG base case probabilistic and deterministic ICERs,
based on the EAG preferred assumptions highlighted in Section 6.1, were - and - per
QALY gained. The most influential adjustment was related to the company’s placebo correction for the
no treatment arm. The ICER _ by ~£- in the scenario assuming alternative dropout rates.

Remaining uncertainty about the effectiveness and relative effectiveness of daridorexant can be at least
partly resolved by the company by conducting further analyses (as highlighted in Table 6.1) and
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providing further justification regarding the appropriateness of the mapping function. Moreover, the
current assessment does not provide an appropriate estimation of the comparators listed in the scope.

120



CONFIDENTIAL UNTIL PUBLISHED

7. END-OF-LIFE

The company does not claim that the intervention meets the NICE end-of-life criteria.

EAG comment:

o The EAG agrees that the intervention does not meet the NICE end-of-life criteria.
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Single Technology Appraisal
Daridorexant for treating insomnia [ID3774]
EAG report — factual accuracy check and confidential information check

“‘Data owners may be asked to check that confidential information is correctly marked in documents created by others in the
evaluation before release.” (Section 5.4.9, NICE health technology evaluations: the manual).

You are asked to check the EAG report to ensure there are no factual inaccuracies or errors in the marking of confidential
information contained within it. The document should act as a method of detailing any inaccuracies found and how they should be
corrected.

If you do identify any factual inaccuracies or errors in the marking of confidential information, you must inform NICE by 5pm on 29
September 2022 using the below comments table.

All factual errors will be highlighted in a report and presented to the Appraisal Committee and will subsequently be published on the
NICE website with the committee papers.

Please underline all confidential information, and separately highlight information that is submitted as 'commercial in confidence’ in
turquoise, all information submitted as ‘academic in confidence’ in yellow, and all information submltte_ in
pink.




Issue 1

Comparators of daridorexant as specified in NICE decision problem

Description of
problem

Description of proposed amendment

Justification for amendment

EAG

Key issue 3 and
key issue 9 in
sections 2.3 and
4.2.4 lack context
and do not reflect
the discussion and
agreement prior to
final scope and in
the subsequent
DPM. The
discussion in the
CS regarding
comparators was
based on these
agreements. As it is
written, the EAG
report suggests
otherwise (e.g.,
“The CS therefore
fails to present data
relating to the
decision problem”),
which is factually
inaccurate.

The company proposes the EAG to review key
issue 3 and key issue 9, considering the
discussions with NICE during the scoping meeting
and DPM. Further information is provided below for
context:

The position regarding active comparators should
reflect the scoping and DPM decisions. To
acknowledge this, the text from scoping actions
should be referred to:

“It was noted by clinical experts and patient group
representatives that access to CBT-I varies
geographically. They also noted that CBT-I is not
always offered. At the workshop, attendees also
discussed pharmacological treatments for insomnia.
They explained that none of the currently approved
pharmacological treatments are recommended for
long term use. Daridorexant is expected to be used
to treat insomnia disorder, where symptoms last for
more than 3 months per clinical trial. Therefore, the
attendees agreed that none of the comparators
listed in the draft scope are relevant. The scope has
been updated to remove the comparators”

The following comparators were listed in the draft
scope:

It is a fundamental criticism from the
EAG report that the CS does not
answer the decision problem.
Regarding comparators, this lacks
context to previous discussions and
agreements.

It also fails to acknowledge two
critical facts unique to this CS:

1. The long-term use of existing
pharmacological therapies is
against all current clinical
guidance and expert opinion for
the treatment of insomnia
disorder. The use of these
therapies, beyond their
recommended licensed duration,
is identified as a significant
clinical problem with specific
medicines management guidance
published by NICE in 2019,
‘Benzodiazepine / Hypnotics de-
prescribing’ with further guidance
published in 2022, ‘Medicines
associated with dependence or
withdrawal symptoms: safe
prescribing and withdrawal
management for adults’ to reduce

No factual inaccuracy.

The EAG responded to
the information given in
the CS.




e Established clinical management (including
sleep hygiene and CBT-I)

e Zolpidem and zopiclone
¢ Melatonin (for those aged 55 and over)

o Benzodiazepines (for example nitrazepam,
loprazolam, lormetazepam, temazepam).

The final scope was updated after the scoping
meeting, where all comparators were removed.
Whilst established clinical management remained,
CBT-l was removed:

e Established clinical management (including
sleep hygiene advice) without daridorexant

It was also discussed in the DPM that the
population with insomnia in the clinical studies and
in the real world would already have completed
basic sleep hygiene measures prior to
pharmacological therapy. The relevant section from
the DPM form used in the meeting is replicated
below. It is noted that the EAG was not present in
the scoping meeting and a separate process letter
has been sent to NICE on this point.

prescribing and withdraw
patients. It cannot be considered
established clinical management
as comparison and this was
agreed in scoping (see text
opposite)

CBT-l is the established gold
standard first line treatment as
recommended in both European
and UK treatment guidelines.
However, in the same survey of
1,001 UK GPs, only around 20%
of the GPs reported that NHS-
funded CBT-I was available to
them; however, CBT-| access
was limited by capacity and
waiting times. The primary
positioning of daridorexant is
after CBT-I, however due to the
above-mentioned reasons, many
patients do not have access to
CBT-I, or may refuse CBT-I, and
prescribers reluctantly resort to
non-licensed and non-
recommended
pharmacotherapies. It is this real-
world CBT-l issue that drives the
daridorexant secondary
positioning as an alternative in
these situations, where CBT-l is
not an option, as opposed to
seeking to compare with CBT-I. If




Description of
problem

Description of proposed amendment

Justification for amendment

EAG

Comparator(s) | None. The current
pharmacological treatments
for chronic insomnia disorder
are not approved or
recommended for long-term
use as stated by the experts
present at the initial Scoping
meeting and reflected in the
NICE Clinical Knowledge
Summary for managing long
term insomnia.
Consequently, they were
removed in the pre-invitation
scope.

On this basis it was agreed placebo comparison
was appropriate, albeit there is no placebo in real
world practice, and this would likely understate the
benefits of daridorexant.

This is also reflected in data obtained from a study
in 1,001 UK GPs that reported that a majority tend
to start with non-pharmacological therapies such as
sleep hygiene advice, OTC treatment, face-to-face
or digital CBT-I.

it simplifies this amendment, the
company is satisfied with a
second line position, after CBT-I
has been offered to patients. To
give additional context the EAG
notes that they are “surprised”
that 87.9% of insomnia disorder
patients in the clinical trials either
did not know about or were never
offered CBT-I. This reflects the
real-world issue we are seeking
to address, ie, that availability
and funding for CBT-l is
significantly limited and leaves
GPs with no option other than to
use non-recommended therapies
in some patients.

In view of these facts, the company
did not (as opposed to, it failed to)
perform an indirect treatment
comparison with CBT-I to be
consistent with the NICE scope.




Issue 2 Application of dropout rates to both daridorexant and no treatment groups in the economic model

Description of problem

Description of
proposed
amendment

Justification for amendment

EAG comment

Table 1.1, Page 14, Key
issue 11 — The EAG
stated that “...in the
economic model
provided by the
company, the dropout
rates observed in studies
301 and 303 for the
daridorexant arm were
applied to both
daridorexant and no-
treatment groups. This
contradicts the statement
made by the company.”
In the EAG’s corrected
analysis, (Table 6.2,
page 117), the corrected
model showed that
daridorexant was
dominated by no
treatment. This is
factually inaccurate and
likely reflects a
misunderstanding of
what was actually done
in the model formula and
calculation. However,

The company
proposes the EAG to
review its corrected
analyses and key
issue 11.

The EAG appears to be saying the following:

e They agreed that it makes no sense that
no treatment can have dropout as there
is nothing to drop out from

o They believe the company has
incorrectly included drop out from “no
treatment”, (which was not the case).

o When they correct this perceived error
treatment with daridorexant becomes
more expensive and less effective than
no treatment.

It was not possible to assess the corrected
analysis under question as it was not made
available to the company, instead the company
presents the below detailed explanation of how
dropout was applied in the health economic
model.

Considering quality of life, Q, but without loss of
generality as this could apply to any measure
that is compared between the treatment arms.
Further, without any dropout adjustment, the

No factual inaccuracy.

Due to a lack of model transparency
and limited justification by the
company on how drop-out was
modelled, the ERG considered the
company’s approach of modelling
drop-out was incorrect. Based on the
clarification provided by the company
as part of the FAC, the EAG would like
to highlight that it implemented drop-
out in line with the company’s
approach, but in two steps: 1)
adjusting for drop-out in the no-
treatment group (with 0% drop-out)
and the treated group (drop-out rates
from the trials), 2) applying the utility of
patients with no-treatment to patients
treated with daridorexant that
dropped-out. The EAG considers this
form of presenting the results more
transparent than the company’s
approach. Hence, the EAG base-case
assumptions remain the same.




Description of problem

Description of
proposed
amendment

Justification for amendment

EAG comment

this needs to be
confirmed as the
company did not receive
the corrected model
which showed that
daridorexant was
dominated by no
treatment.

difference in quality of life at a given time point
is defined as:

AQ = Qp — Qnr

where the subscripts D and NT refer to the
daridorexant and no-treatment groups,
respectively.

In the <Model | 1 year> worksheet of the
economic model of the CS:

e quality of life (and QALYSs) for
daridorexant comes from row 34

o quality of life (and QALYSs) is estimated
in row 17 for no treatment

o difference between them (no dropout
adjustment) comes from row 51.

Dropout was adjusted in the model as follows:

1) Persistence, p, was defined as one
minus dropout. So, p reflects those
staying on treatment and (1 - p) reflects




those that drop out from active
treatment.

2) It was assumed that those staying on
treatment get the Qp outcome and those
dropping out get the Qp; outcome.

Therefore, dropout was adjusted by multiplying
the unadjusted, AQ, by the persistence, p, to
give the adjusted AQ’ as:

AQ" = pAQ = pQp — pQnr

Note this is the calculation in row 63 of the
economic model of the CS. The expansion on
the right-hand side of the equation may have
led the EAG to assume that the model has
‘adjusted both the daridorexant and no-
treatment groups for dropout’.

Next, the dropout corrected quality of life in the
treatment arm is defined as:

Qp =pQp + (1 —p)Qnr

that is, a weighted average of the quality of life
on treatment and the quality of life for those who
dropped out from treatment weighted by the
respective persistence and dropout
percentages.

The dropout-corrected difference in quality of
life (or QALYSs) is defined as:

AQ' = Qzl) — Qnr




Description of problem

Description of
proposed
amendment

Justification for amendment

EAG comment

While the above expression is consistent with
the EAG’s expectations (i.e., a treatment arm
that is adjusted for dropout and a no treatment
arm that is unadjusted), it is equivalent to the
one implemented in the economic model of the
CS as shown below.

Substitute the definition of Qp into the above
expression:

AQ" = pQp + (1 —p)Qnr — Qnr
This can be expanded to:

AQ" =pQp + Qnr — PQnr — Qnr
and further simplified to:

AQ" = pQp — pQnr

This demonstrates that the model in the CS is
correct, and it is factually incorrect to say the
model needs correction. This gives the
impression the company has been careless,
and the model is not to be trusted.




Issue 3 Placebo correction in the no treatment group of the health economic model

Description of
problem

Description of
proposed
amendment

Justification for amendment

EAG comments

Table 1.1, Page 14,
Key issue 12 — The
EAG stated that “For
the company base
case, the placebo effect
was only included for
the first-three months in
the no-treatment arm,
but not for the
remaining 40 weeks.”.
This is factually
incorrect as a placebo
effect was applied to
the entire 12 months of
the model and is clearly
shown in the base-case
model diagram.

The company
proposes that the
EAG reviews key
issue 12 considering
that a placebo effect
was applied to the no
treatment group
based on study 301
and extrapolated to
the entire duration of
the model.

In the base case model (Fig 4.1 of EAG report,
page 99), placebo effect was applied to the no
treatment group using study 301 and the same
rate was extrapolated to the entire duration of
the model. As explained in Document B
(B.3.3.2), it was assumed that the no treatment
group would continue at the same IS| achieved
by the end of study 301 (i.e., the 3@ month)
due to evidence of selective attrition in study
303.

This approach is supported by data from study
303. In study 303, rebound of ISI was
observed during placebo run out in study 301
prior to study 303 entry. For subjects who
continued from study 301 to study 303, similar
placebo effect was observed in the first 3
months of study 303 (Figure 13, Document B,
B.2.9.1). Therefore, it can be considered that
study 303 is placebo corrected up to the first 3
months and selective attrition was applied
thereafter in the economic model.

The EAG did not find the company’s argument
against regression to the mean convincing.
Having set out the clarification on placebo
correction, for regression to the mean to be

No factual inaccuracy.
It is a matter of judgement.




Description of Description of Justification for amendment EAG comments
problem proposed
amendment

explaining the selective attrition in study 303
after the four week run in before randomisation
(followed by 12 weeks in study 301 and a
further 14 weeks in study 303) is highly
implausible. This study design largely
eliminates the likelihood of regression to the

mean.
Issue 4 Latest data cut-off
Description of problem Description of Justification for amendment EAG comments
proposed
amendment

Section 3.2.5, Page 66 — The

EAG stated that “In the The statement should The company confirms that the data cut-off | Report has been amended

clarification letter the read: “In the was 22 July 2020 as stated in its accordingly.
company has been asked to clarification letter the clarification letter. This indicates that no
pany company has been new data are available after the cut-off
confirm that the latest data .
asked to confirm that date.

cut-off was 22 July 2020 and the latest data cut-off
provide newer data, if was 22 July 2020 and
available, in an addendum. provide newer data, if
The company confirmed that available. in an '

it was 22 July 2022.”. addendu;n The

company confirmed
that it was 22 July
2020




Issue 5 Change scores used in EAG’s analyses of rebound insomnia

Description of problem

Description of
proposed
amendment

Justification for amendment

EAG comments

Section 3.2.5.5, Page 79 —
The EAG stated that “For
WASO and LPS these results
suggest, in contrast to the
conclusions of the company, a
significantly greater rebound
effect for daridorexant than
placebo, though this was not
observed for sSTST.” This led
to the EAG to conclude in
Section 3.6, Page 89, that
“...daridorexant had a
significantly greater risk of
rebound insomnia in terms of
WASO and LPS.”.

A negative change in
WASO and LPS for the
placebo group should
be used in the EAG’s
analyses.

In the EAG’s analyses of data on rebound
insomnia in study 301, a positive change
from baseline in WASO and LPS for the
placebo group was used instead of a
negative change. According to Appendix F
of the CS (F.1.1.4), “Subjective total sleep
time (sTST) were compared for the
treatment and placebo group (WASO: —
2.517 [52.355] for daridorexant 50 mg vs -
20.392 [45.776] for placebo and LPS: —
15.035 [55.812] for daridorexant 50 mg vs
-27.820 [47.199] for placebo).”

This will impact the mean difference and
95% confidence interval for WASO and
LPS in the EAG’s analyses, potentially
resulting in a different conclusion on
rebound insomnia.

Report has been amended
accordingly with a new EAG analysis
performed.




Issue 6 Name of health technology assessed in the CS

Description of problem

Description of
proposed
amendment

Justification for amendment

EAG comments

Section 3.2.5.7, Page 82 —
The EAG stated that “For
IDSIQ, the lower body mass
index (BMI) sub-group
experienced a better
response from regorafenib
(relative to placebo) than the
higher BMI sub-group.” The
technology under
assessment should be
daridorexant instead of
regorafenib.

The statement should
read “For IDSIQ, the
lower body mass index
(BMI) sub-group
experienced a better
response from
daridorexant (relative
to placebo) than the

higher BMI sub-group.”.

The correct health technology being
assessed in this CS should be used,
though this does not impact the
assessment.

Report has been amended
accordingly.




Location | Description | Amended marking EAG
of of incorrect comments
incorrect | marking
marking
Section | CIC not « Inclusion of indirect costs (Sl per QALY gained) Report has
1.2, marked . . : : been amended
Page 15 Optimistic scenario (Sl per QALY gained) accordingly.

« Pessimistic scenario (Ejl] per QALY gained)
Section | CIC not Both face-to-face and digital CBT-I (e.g., Sleepio®) have high refusal and failure rates. Among Report has
2.5, marked patients who are eligible for CBT-I, only - achieve the desired results been amended
Page 38 accordingly.
Section | CIC marked | The EAG reviewed the clinical study reports (CSRs) of studies 301 and 302 and were surprised Report has
3.1.2, incorrectly to see that the vast majority (87.9%) of the trial populations had not been offered or were not been amended
Page 43 aware of CBT. accordingly.
Section | CIC not e VAS quality of sleep: MD (95% CI): Il Report has
3.2.5.1.1, | marked e VAS depth of sleep: MD (95% Cl): |||} been amended
Page 68 « VAS daytime alertness: MD (95% CI): [l

e VAS ability to function: MD (95% CI): |||}

e PGA-S (daytime symptoms): MD (95% CI): -
e PGA-S (night-time symptoms): -
e PGI-C (daytime symptoms): MD (95% CI): -
e PGI-C (night-time symptoms): MD (95% CI): -

e Mean number of PSG awakenings over night: MD (95% CI): -
¢ Mean number of self-reported awakenings: MD (95% CI): -

accordingly.




Location | Description | Amended marking EAG
of of incorrect comments
incorrect | marking
marking
Section | CIC not e PGA-S daytime: MD (95% CI): |||} Report  has
3.2.5.1.2, | marked e PGI-C daytime: MD (95% CI): ||} been amended
Page 72 accordingly.
Section | CIC not It can be seen that for PGI-C daytime, the 95% confidence intervals of the small MD of - cross | Report has
3.2.5.1.2, | marked the null line, indicating a probability of >0.05 that the population MD may not be in the same | been amended
Page 72 direction of effect as the point estimate. accordingly.
Section | CIC not For the results for symptom improvement in terms of quality of sleep, depth of sleep, daytime | Unclear what
3.2.5.1.2, | marked alertness, and ability to function, no numerical data are given, and the only information is provided | needs to be
Page 72 in figures (Error! Reference source not found.). amended.
Figure 3.1 has
been
highlighted
with a yellow
outline, which
indicates it is
CIC marked.
Section | CIC Between-arm analyses were not conducted by the company, so the EAG has carried these out | Report has
3.2.5.2.1, | marked, not | below. The MD (95% Cls) for the two outcomes are as follows: been amended
Page 74 | underlined accordingly.

«  Change from baseline to Month 3 in latency LPS to REM [MD (95%)]: [l




Location | Description | Amended marking EAG
of of incorrect comments
incorrect | marking
marking

+ Latency sleep onset to REM [MD (95%)] at Month 3: -
Section | CIC A between-arm analysis was not conducted by the company, so the EAG has carried this out as | Report has
3.2.5.2.1, | marked, not | follows: the MD (95% Cls) is |||} been amended
Page 74 | underlined accordingly.
Section | CIC not Numerically, - from baseline in sleep onset latency (duration from lights off to the first epoch | Report has
3.2.5.2.1, | marked (i.e., 30 seconds) of sleep stage 2 (S2), slow wave sleep (SWS), or REM, or the first 3 consecutive | been amended
Page 74 epochs (i.e., 1.5 minutes) of sleep stage 1 (S1)) were observed in participants on daridorexant 50 accordingly.

mg than on placebo, however no statistical comparisons were done (Error! Reference source

not found.).
Section | CIC As a between-arm analysis was not conducted by the company, the EAG has carried this out as | Report has
3.2.5.2.1, | marked, not | follows: the mean difference (MD) (95% Cls) is Il been amended
Page 75 | underlined accordingly.
Section | CIC Subjective latency to sleep onset (sLSO) is regarded as a measure of a change in quality of sleep. | Report has
3.2.5.3.1, | marked, not | Daridorexant was observed to lead to - in sLSO after 3 months compared to placebo (Error! | been amended
Page 75 | underlined | Reference source not found.). accordingly.
Section | CIC At 12 months, the difference in improvement between the arms was - (Error! Reference | Report has
3.2.5.3.2, | marked, not | source not found.). been amended
Page 76 | underlined

accordingly.




Location | Description | Amended marking EAG

of of incorrect comments
incorrect | marking

marking

Section | CIC At 12 months, the - for the daridorexant arm over placebo for the total score and each of the | Report has
3.2.5.4.2, | marked, not | three domains of the ISDIQ persisted (Table Error! No text of specified style in|been amended
Page 76 | underlined | gocument..1). accordingly

(p77),




Section
3.2.5.4.2,
Page 78

CIC
marked, not
underlined

Table Error! No text of specified style in document..1: IDSIQ sleepiness domain score, IDSIQ

total score, IDSIQ alert/cognition domain score, and IDSIQ mood domain score from baseline to
month 12
Visit n LSM (95% CL) Difference to placebo

Treatment group

LSM (95% CL)

to Month 12

Between treatment analysis for change from baseline in IDSIQ sleepiness domain score

Daridorexant 50 mg
(N=137)

Placebo (N=128)

Between treatment analysis for change from baseline in IDSIQ total score to

Month 12

Daridorexant 50 mg
(N=137)

Placebo (N=128)

score to Month 12

Between treatment analysis for change from baseline in IDSIQ alert/cognition domain

Daridorexant 50 mg
(N=137)

Placebo (N=128)

Month 12

Between treatment analysis for change from baseline in IDSIQ mood domain

score t

o

Daridorexant 50 mg
(N=137)

Placebo (N=128)

Report has
been amended
accordingly.




Location | Description | Amended marking EAG

of of incorrect comments
incorrect | marking

marking

Section | CIC not - waso: [l Report  has
3.2.5.5.1, | marked . Lrs: N been amended
Page 79 e sTST: I accordingly.
Section | CIC not - sTsTHI Report has
3.2.5.5.2, | marked o This confirms [ between arms been amended
Page 80 accordingly.
Section | CIC There was a [ in 1S1° score in the daridorexant arm over the 12 months of Study 30318 Report has
3.2.5.6.2. | marked. not (Error! Reference source not found.). been amended
Page 81 | underlined accordingly.
Section CIC No between-arm analysis was carried out by the company. A between-arm analysis carried out by | Report has
3.2.5.6.2, | marked, not | the EAG showed that the difference between arms was - been amended
Page 81 | underlined accordingly.
Section | CIC As a decrease in score is an improvement, this represents a - for daridorexant. Report has
3.2.5.6.2, | marked, not been arpended
Page 81 | underlined accordingly.
Section | CIC A between-arm analysis carried out by the EAG showed that the relative risk (RR) between arms | Report has
3.2.5.6.2, | marked, not | Wa@s been amended
Page 81 | underlined accordingly.




Location | Description | Amended marking EAG
of of incorrect comments
incorrect | marking
marking
Section | CIC not As the company considered dropout rates from Study 303 were - clinical practice more Report has
4.2.6 marked accurately than the ones from Study 301, the company provided a scenario analysis using been amended
P.ag'je, “similar” dropout rates in the first and third month (the ones which were based on Study 301). accordingly.
101
iezc;ion CICkn%t Table Error! No text of specified style in document..2: AEs reported at least once in either Report has been
P.ag']e, marke treatment group amended
101 Treatment- Study 301 Study 303 accordingly.

:;nfglgszn;vent Daridorexant Placebo Daridorexant Placebo

50 mg N=309; n (%) 50 mg N=128; n (%)
N=308; n (%) N=137; n (%)

Subjects with at ] [ ]

least one TEAE 116 (37.7) 105 (34.0)

Subjects with at N N

least one SAE 3(1.0) 7(23)

Subjects with at N N

least one AESIs 2(0.6) 1(0.3)
Section | CIC not « Inclusion of indirect costs (SJl] per QALY gained) Report has
52, marked o Optimistic scenario (S per QALY gained) been amended
Page accordingly.
109 o Pessimistic scenario (S per QALY gained)




EAG

Location | Description | Amended marking

of of incorrect comments
incorrect | marking

marking

Section | CIC not The ICER - by ~£- in the scenario assuming alternative dropout rates. Report has
6.4, marked been amended
Page accordingly.

118
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Single Technology Appraisal
Daridorexant for treating insomnia [ID3774]

Technical engagement response form

As a stakeholder you have been invited to comment on the External Assessment Report (EAR) for this evaluation.
Your comments and feedback on the key issues below are really valued. The EAR and stakeholders’ responses are used by the

committee to help it make decisions at the committee meeting. Usually, only unresolved or uncertain key issues will be discussed at
the meeting.

Information on completing this form

We are asking for your views on key issues in the EAR that are likely to be discussed by the committee. The key issues in the EAR
reflect the areas where there is uncertainty in the evidence, and because of this the cost effectiveness of the treatment is also
uncertain. The key issues are summarised in the executive summary at the beginning of the EAR.

You are not expected to comment on every key issue but instead comment on the issues that are in your area of expertise.

If you would like to comment on issues in the EAR that have not been identified as key issues, you can do so in the ‘Additional
issues’ section.

If you are the company involved in this evaluation, please complete the ‘Summary of changes to the company’s cost-effectiveness
estimates(s) section if your response includes changes to your cost-effectiveness evidence.

Technical engagement response form
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Please do not embed documents (such as PDFs or tables) because this may lead to the information being mislaid or make the
response unreadable. Please type information directly into the form.

Do not include medical information about yourself or another person that could identify you or the other person.

We are committed to meeting the requirements of copyright legislation. If you want to include journal articles in your submission you
must have copyright clearance for these articles. We can accept journal articles in NICE Docs. For copyright reasons, we will have
to return forms that have attachments without reading them. You can resubmit your form without attachments, but it must be sent
by the deadline.

Combine all comments from your organisation (if applicable) into 1 response. We cannot accept more than 1 set of comments from
each organisation.

Please underline all confidential information, and separately highlight information that is submitted under ‘commercial in confidence’
in turguoise, all information submitted under ‘academic in confidence’ in yellow, and all information submitted under

datal in pink. If confidential information is submitted, please also send a second version of your comments with that information
redacted. See the NICE health technology evaluation guidance development manual (sections 5.4.1 to 5.4.10) for more
information.

The deadline for comments is 5pm on 16 January 2023. Please log in to your NICE Docs account to upload your completed form,
as a Word document (not a PDF).

Thank you for your time.

We reserve the right to summarise and edit comments received during engagement, or not to publish them at all, if we
consider the comments are too long, or publication would be unlawful or otherwise inappropriate.

Comments received during engagement are published in the interests of openness and transparency, and to promote
understanding of how recommendations are developed. The comments are published as a record of the comments we
received, and are not endorsed by NICE, its officers or advisory committees.

Technical engagement response form
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About you

Table 1 About you

Your name

Organisation name: stakeholder or respondent

(if you are responding as an individual rather than a
registered stakeholder, please leave blank)

Idorsia Pharmaceuticals UK Ltd

Disclosure

Please disclose any past or current, direct or indirect
links to, or funding from, the tobacco industry.

None

Technical engagement response form
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Key issues for engagement

All: Please use the table below to respond to the key issues raised in the EAR.

Table 2 Key issues

Does this
response contain

Key issue : Response

new evidence,

data or analyses?
Issue 1: It is possible that the population in the No The population specified in the decision problem is adults with
trials is narrower than the population in the insomnia disorder. This is based on the definition provided by
decision problem. This has implications for the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
applicability. (DSM-5®), which defines insomnia disorder as “dissatisfaction with

sleep quantity or quality, associated with difficulty initiating or
maintaining sleep, or early morning awakening. Furthermore, the
sleep disturbance is associated with significant social or functional
distress or impairment. Sleep difficulty occurs at least 3 nights per
week and is present for at least 3 months, and occurs despite
adequate opportunity for sleep” (Substance Abuse and Mental
Health Services Administration, 2016).

Further, the DSM-5® criteria of insomnia disorder is largely consistent
with the patient population indicated in the Summary of Product
Characteristics (SmPC) for daridorexant, and the same DSM-5®
criteria has been used to enroll patients in the pivotal trials of
daridorexant. The study population included patients considering
these diagnostic criteria, including substantial distress or impairment
in social, occupational, educational, academic, behavioural, or other
important areas of functioning. Thus, this information supports that

Technical engagement response form
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the study population is representative of the clinical definition of
insomnia disorder and of the population in the decision problem.

Issue 2: Although daridorexant is designed as a
replacement treatment for those people that
may be unsuitable for established care
treatments such as CBT-Il, most of those in the
trials have never had the opportunity to receive
or reject CBT-I.

Yes

It is true that the utilisation of CBT-I in the studies is low however this
reflects the reality of accessibility and availability of CBT-I. The
insomnia disorder patient journey in the UK shows that most patients
do not have access to CBT-I. In addition to the 1,000 GP survey
presented in the CS (medeConnect Healthcare Insight, 2022), we
have sought further confirmatory data from a recent analysis of North
Central London Clinical Commissioning Group patient population. It
shows insomnia prevalence of

(North London Partners, 2022).

In terms of whether prior exposure to CBT-I (or sleep hygiene) would
impact the efficacy of daridorexant, it is important to consider the
inclusion criteria of study 301 (Idorsia Pharmaceuticals Ltd — Clinical
Study Report for Study 301, 2020). These overlap with many of the
sleep hygiene/CBT-I concepts, i.e., keeping a sleep diary, low
caffeine/alcohol intake, anchoring bedtime to 9.30pm — 12.30am,
having time in bed between 6 and 9 hours (Rossman, 2019; Morin,
2015). This ensures that the population is representative of being
exposed to behavioural change after sleep hygiene, the key
component of CBT-I, and represents a conservative approach to
study daridorexant's effect.

In the CS, positioning daridorexant after CBT-I has been offered
includes not only patients who have completed CBT-I, but also those
who do not have access to, are unsuitable for, have failed, or have
refused CBT-I. The population of study 301 reflects this population.

Technical engagement response form
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The 301 inclusion criteria and the fact that subjects have had
insomnia diagnosed >10 years ago means most of them will have
been exposed to sleep hygiene and with that, the main concepts of
CBT-I, more than once.

Issue 3: The comparator in the decision problem
is established clinical management. However,
the comparator in the clinical effectiveness
evidence presented in the CS is placebo with no
mention of established clinical management and
in the cost effectiveness section it is referred to
as no treatment. There is no attempt by the
company to perform an indirect treatment
comparison to rectify this situation. The CS
therefore fails to present data relating to the
decision problem.

No

The position regarding active comparators should reflect the scoping
and DPM decisions as highlighted in the factual accuracy check
document and re-stated below.

Extract from pages 4 and 5 of the scoping document “ It was noted
by clinical experts and patient group representatives that
access to CBT-I varies geographically. They also noted that
CBT-l is not always offered. At the workshop, attendees also
discussed pharmacological treatments for insomnia. They
explained that none of the currently approved pharmacological
treatments are recommended for long term use. Daridorexant is
expected to be used to treat insomnia disorder, where
symptoms last for more than 3 months per clinical trial.
Therefore, the attendees agreed that none of the comparators
listed in the draft scope are relevant. The scope has been
updated to remove the comparators”

The following comparators were listed in the draft scope:

o Established clinical management (including sleep hygiene and
CBT-I)

e Zolpidem and zopiclone
¢ Melatonin (for those aged 55 and over)

o Benzodiazepines (for example nitrazepam, loprazolam,
lormetazepam, temazepam)

Technical engagement response form
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The final scope was updated after the scoping meeting, where all
comparators were removed. Whilst established clinical management
remained, CBT-l was removed:

o Established clinical management (including sleep hygiene
advice) without daridorexant

Given the context above, established clinical management is
interpreted in the CS as placebo in the clinical trial programme as
participants in both arms were exposed to sleep hygiene measures
during the study.

This was presented and agreed in the DPM and re-iterated
during the TEM.

This is a fundamental criticism that the CS does not answer the
decision problem and is repeated throughout the EAG report.
This is incorrect and the issue regarding comparators should
be considered based on previous discussions and agreements
in scoping and in the DPM. The company requests that papers
to committee reflect the scoping and subsequent discussions
and not the erroneous EAG assumption on comparators.

In addition, the company would like to highlight that the long-term
use of existing pharmacological therapies is against all current
clinical guidance and expert opinion for the treatment of insomnia
disorder. The use of these therapies, beyond their recommended
licensed duration, is identified as a significant clinical problem with
specific medicines management guidance published by NICE in
2019, ‘Benzodiazepine / Hypnotics de-prescribing’ with further
guidance published in 2022, ‘Medicines associated with dependence
or withdrawal symptoms: safe prescribing and withdrawal
management for adults’ to reduce prescribing and withdraw patients.

Technical engagement response form
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It cannot be considered established clinical management as a
comparison, and this was agreed during scoping and in DPM.

Notwithstanding this response we have conducted further analysis
linked to issue 9 regarding comparators.

Issue 4: Numerous outcomes that measure the
same construct are presented, increasing the
risk of type | errors

No

Insomnia disorder is a medical condition diagnosed based on the
subjective report of patient’s dissatisfaction with sleep and daytime
functioning impairment. This supports the inclusion of subjective
outcomes of sleep quality/quantity, as they represent the real clinical
perspective. On the other hand, objective outcome measures are
necessary for efficacy and safety purposes of pharmacological trials.
Moreover, it is well known in the clinical scientific community that
there is a considerable gap between subjective and objective
measures in patients suffering from insomnia disorder.

As highlighted in the clarification letter (A20), given the complexity of
assessing treatment outcomes in this disorder, it is challenging to
prioritise all other outcomes within each category of the NICE final
scope since all outcomes within a category should be considered in
totality and therefore carry equal importance when evaluating the
clinical benefit of daridorexant. Moreover, additional analyses carried
out by the EAG on the secondary and exploratory endpoints indicate
that most outcomes were in favour of daridorexant (Section 3.2.5 of
EAG report).

The company proposed prioritising ISI® since it is used as the key
effectiveness parameter of the cost-effectiveness model.

Issue 5: The clinical effectiveness evidence
(albeit evidence that covers daridorexant versus
placebo rather than daridorexant versus
established clinical management) omits a key

paper

No

This was discussed in the TEM and broadly accepted. The study
referred to (201) was a short-term dose response study across four
doses of daridorexant (5, 10, 25, or 50mg). The outcomes were
assessed on days 1 and 2 only and not deemed relevant to long
term treatment of insomnia disorder. The 25mg and 50mg dose were
selected for further study in the phase 3 trials.

Technical engagement response form
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Issue 6: Ethnic make-up of the trials differs from | Yes The following pharmacokinetic studies on daridorexant considered

the ethnic make-up of the UK population. The ethnicity as a covariate:

trials have not been sub-grouped for ethnicity 1. Daridorexant is almost completely metabolised by a single

sufficiently comprehensively across the two enzyme — 90% attributed to CYP3A4. This enzyme is not prone

trials, making it difficult to exclude ethnicity as to polymorphisms across ethnicities (Chaudhry, 2008).

f‘rf‘aﬁf.fr‘fg.tnm:‘?'s'f'er:'cgfrefore’ applicability of the 2. The abuse liability study showed that Black/African-Americans

lal findings 1s u ) metabolise daridorexant faster, but only less than 20% and thus
not clinically relevant (Idorsia Phamaceuticals Ltd, 2020).

In addition, based on the absence of next-day residual effects in
studies 301 and 303, the clinical relevance of differences in
daridorexant exposure between subjects with different characteristics
(including ethnicity) are expected to be negligible.

Issue 7: Shorter term benefits of daridorexant Yes The CS utilises 12-month trial data in the economic model and

over placebo do not appear to persist into the therefore any waning effect is not relevant. It is also clear from the

longer term in all cases washout period between studies 301 and 303, where patients
returned to baseline, that the treatment benefit from daridorexant
occurs while taking the drug and that treatment effect stops when
treatment stops (Kunz, 2022). This is further discussed in Other
Issue 2 below.

Issue 8: Studies 301 and 303 which inform the No The company acknowledges this limitation, but would like to highlight

health economic model excluded patients with
mental health problems. Because insomnia is
frequently comorbid with other mental health
problems the exclusion of patients with mental
health problems may decrease the
generalisability of the underlying evidence to the
decision problem

the potential challenges of including patients with severe or unstable
mental health problems in studies 301 and 303. Enrolling patients
with comorbid mental health problems in need of treatment can pose
a challenge when separating the benefits of daridorexant from that of
treatments for mental health problems. These medications are
known to affect sleep architecture and previously have been
associated with insomnia. Furthermore, they modulate
neurotransmitters involved in the regulation of the sleep-wake cycle.
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These supports the decision to exclude patients suffering from
unstable or severe mental health problems in the context of efficacy
and safety pharmacological trials, as acknowledged by the EAG.

Issue 9: A variety of pharmaceuticals and
therapies are available for the treatment of
insomnia. The company only included no-
treatment as a comparator to daridorexant in the
health economic model.

Yes

The original CS presented to NICE calculated the cost-effectiveness
of daridorexant compared to no treatment. No treatment was
considered to be the appropriate comparator based on the fact that
daridorexant is licenced for long-term treatment of insomnia (with
appropriate clinical review) and no other pharmacotherapies have a
long-term licence for this condition. Although psychoactive drugs
such as benzodiazepines and Z-drugs are indicated for short-term
alleviation of chronic insomnia, NICE’s guidance in its Clinical
Knowledge Summary (CKS) on the management of long-term
insomnia clearly specifies that long-term use is not indicated due to
concerns over issues of increasing dependence and their safety
profile:

“Do not prescribe long-term hypnotic treatment — for information on
withdrawal of hypnotic medication, see the CKS topic on
benzodiazepine and Z-drug withdrawal.”

As the above quote shows, the CKS recommends withdrawal of
psychoactive treatment for those who are using it long -term against
clinical advice. Adverse events associated with psychoactive drugs
include over-sedation, cognitive impairment (with potential link to
dementias), increased aggression leading to potential for self-
harm/harm to others, and increased accidents (falls and road traffic
accidents). Furthermore, due to increasing tolerance, evidence
suggests that the clinical effectiveness of psychoactive drugs
diminishes with time.

That psychoactive drugs are not recommended for long-term use in
NICE’s own guidance led to the removal of benzodiazepines and Z-

Technical engagement response form

Daridorexant for treating insomnia [ID3774]

10 of 27




N I C National Institute for
Health and Care Excellence

drugs from the initial scope of the appraisal with the agreement that
daridorexant would be the first-line long-term pharmacological
treatment for chronic insomnia.

Despite the removal of psychoactive drugs from the agreed scope,
the EAG commented that these drugs are actively used in the NHS,
and they should be considered as a comparator in the daridorexant
appraisal. This viewpoint was discussed at the TEM with the EAG in
December 2022, and it was agreed that the company would submit
additional evidence on indirect cost-effectiveness comparison
between the modelling in the CS and a recently published report by
NICE looking at the cost-effectiveness of CBT-I| alongside tapering
off for people addicted to the use of benzodiazepines.

In the lifetime analysis presented to NICE, the CS estimated that
long-term use of daridorexant was associated with

ﬂ_QALYs at a lifetime additional cost of |JJJll compared to no
pharmacological treatment. NICE guideline NG215 estimated that a
CBT-I plus tapering off intervention would cost - per patient but
save h over their lifetime and [ QALYs by i
compared to usual care (i.e., intervention to get people to stop taking
benzodiazepines dominates benzodiazepine treatment). However,
the overall effectiveness of CBT-I plus tapering off was estimated to
be just 34% in NICE’s analysis with 66% remaining on
benzodiazepine treatment. Scaling these results up to 100%

suggests that stopping benzodiazepine treatment altogether is
associated with » NN - I
I Q/\L Vs. Hence, the long-term cost-effectiveness
with daridorexant compared to long-term treatment with
benzodiazepines can be estimated as costin

| over the lifetime and leads to QALYs.
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This would give an incremental cost-effectiveness ratio (ICER) of
approximately |l per QALY for daridorexant compared to
benzodiazepines in contrast to an ICER of approximately
compared to no treatment in a lifetime analysis.

It should be pointed out that benzodiazepines and Z-drugs are off-
patent medications that are relatively cheap. The cost of lifetime
treatment with benzodiazepine is estimated to be just £775 from
NICE’s NG215 economic model — just 20% of the cost-saving
associated with withdrawing patients from long-term psychoactive
treatment. The other 80% of the cost-saving is related to long-term
adverse events avoided. NICE included the cost of long-term
cognitive impairment (dementia), hip fracture, fall injuries, and road
traffic accidents in its cost-effectiveness model. By comparison,

Because

daridorexant has no evidence of over-sedation during the day and no
cognitive impairment issues, not only are the adverse events of
psychoactive drugs not relevant to daridorexant, but there is good
evidence that productivity is improved. In the daridorexant clinical

trial programme, productivity was measured using the Sheehan
Disability Scale (SDS) and

Although there is no evidence presented in NG215 on productivity
effects of psychoactive mediation, the over-sedation and impaired
cognitive side effects will worsen productivity scores compared to no
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Issue 10: The company did not include the 25
mg dosage of daridorexant in the cost
effectiveness model even though it is part of the
anticipated market authorisation.

No

MHRA/EMA have agreed 50 mg of daridorexant is the recommended
treatment dose. The 25 mg dose is indicated for a sub-group with a
pharmacokinetic issue due to liver dysfunction or co-administration of
CYP3A4 inhibitors. This is to achieve “560mg equivalent” daridorexant
plasma levels. Therefore, the benefits of daridorexant, and
consequently its cost-effectiveness, are expected to be the same for

both dosaies considerini the indicated populations for each of them.

In addition, while studies 301 and 303 randomised patients to
receive the 25 mg dosage, these patients are not reflective of those
mentioned in the SmPC. Section 5.2 of the SmPC reflects the results
of pharmacokinetic studies measuring exposure to daridorexant after
a single dose in patients with liver dysfunction or co-administration of
CYP3A4 inhibitors.

Due to the abovementioned reasons, the company did not include
the 25 mg dosage of daridorexant in the cost-effectiveness model.
This was discussed and agreed in the TEM with NICE and the EAG.

Issue 11: As per the CS, the no-treatment arm
was modelled to have no dropout, as patients
receiving could not dropout from receiving no
treatment. However, in the economic model
provided by the company, the dropout rates
observed in studies 301 and 303 for the
daridorexant arm were applied to both
daridorexant and no-treatment groups. This

No

The EAG believes that the company has incorrectly included drop
out from ‘no treatment’. This was not an accurate representation of
the company’s economic model.

During the TEM, the EAG was able to demonstrate the application of
their alternative assumptions around dropout. In the spreadsheet
provided by the EAG it was noted that the first two ‘alterations’
proposed by the EAG together (scenarios EAG1 & EAG2)
reproduced exactly the ICER of the original CS. This equivalence
between the proposed changes by the EAG and the CS was
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contradicts the statement made by the
company.

confirmed in the algebraic solutions submitted to NICE in the
company’s factual accuracy check. It was agreed between the EAG
and the company at the TEM that the original CS was in fact correct.
However, it remains the case that in the report to NICE the
presentation of the EAG report refers to the issue as an ‘error’ on the
part of the company. Having agreed there is no error at the TEM, the
company requests that the EAG removes ‘Issue 11’ from the report
and all reference to an ‘error’ being made in the CS as the EAG now
agrees that this is factually incorrect.

For example:

Table 1.12 Key Issue 11 repeats the incorrect statement that dropout
was applied to no treatment in the CS (it was not) and then goes on
to state that the expected effect on cost-effectiveness is that
‘Daridorexant is dominated by no treatment’ (page 20). This
statement is incorrect (how can a treatment be more effective than
no treatment when there is no dropout but less effective than no
treatment once dropout is adjusted for?). The mistake that the EAG
have made is to implement one half (scenario labelled EAG1) of a
different solution to adjust for dropout which gives identical results to
the CS when both EAG1 and EAG2 are implemented. When only
EAG1 is implemented without the adjustment to utility in EAG2,
patients who dropout from treatment get a utility score of 0 which
leads to the (erroneous) conclusion that daridorexant is dominated.

Section 4.2.6 (p102) continues to misrepresent the situation by
stating:
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“‘However, in the economic model provided by the company, dropout
rates are applied to the incremental values (i.e., the difference
between the daridorexant and no-treatment group), instead of being
applied to the daridorexant group alone. The EAG will explore
applying only the dropout rates to the daridorexant group in their
base case”

In Section 6 reporting the EAG’s additional analysis, the EAG refers
to section 4.2.6 and states (p112)

“Although the company stated in the CS that patients could not
dropout from no-treatment, this was not implemented in the
economic model as such and hence corrected by the EAG”

in a section labelled ‘Fixing errors’ which they describe as

“correcting the model where the company’s submitted model was
unequivocally wrong”

Table 6.1 includes the statement: “In contrast to what was stated in
the CS, the no-treatment arm dropout rates observed in Study

301 and Study 303 were also applied to the no-treatment arm in the
economic model.” This statement is factually incorrect — no dropout
rates were applied to the no-treatment arm.

Table 6.2 reports the scenario EAG1 alone under the heading ‘Fixing
errors’ resulting in the statement that ‘daridorexant is dominated by

no treatment’. As argued above this scenario is illogical and involves
assigning a zero-utility score to patients who dropout from treatment.
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Having an ‘error’ flagged by the EAG undermines confidence in
the company’s model and is prejudicial to the committee. As
demonstrated conclusively at the TEM, no such error exists and
all reference to this error should be removed from the report.

Issue 12: For the company base case placebo
effect was only included for the first three
months in the no-treatment arm, but not for the
remaining 40 weeks. The EAG considers that
the effect of selective attrition on the
daridorexant group and the possibility of
regression to the mean on the no-treatment
group, were not sufficiently justified by the
company, and these effects could have biased
the comparison in favour of the intervention.

Yes

The company disagrees with the EAG’s view that the effect of
selective attrition on the daridorexant group and the possibility of
regression to the mean on the no-treatment group could have biased
the comparison in favour of daridorexant. The EAG’s statement
that there was no placebo correction after three months is
factually incorrect.

As elaborated in the factual accuracy check (issue 3), in the base
case model (Fig 4.1 of EAR), placebo effect was applied to the no-
treatment group using study 301 and the same rate was extrapolated
to the entire duration of the model. As explained in Document B
(B.3.3.2), it was assumed that the no-treatment group would
continue at the same ISI® achieved by the end of study 301 (i.e., the
3 month).

This approach is supported by data from study 303 where rebound of
ISI® was observed during placebo run out in study 301 prior to study
303 entry. For subjects who continued from study 301 to study 303,
a similar placebo effect was subsequently observed in the first 3
months of study 303 (Figure 13, Document B, B.2.9.1). Therefore, it
can be considered that study 303 is placebo corrected up to the first
3 months and selective attrition was applied thereafter in the
economic model. Selective attrition was proposed as the explanation
for the improving ISI® score in study 303 beyond the first three
months. The EAG countered that this could be explained by
regression to the mean.
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Having set out the clarification on placebo correction, for regression
to the mean to be explaining the selective attrition in study 303 after
the four-week run in before randomisation into 301 (where some
modest regression to the mean was observed), followed by 12
weeks in study 301 and a further 14 weeks in study 303 is highly
implausible. The design of studies 301 and 303 largely eliminates
any likelihood of regression to the mean. Selective attrition, as
implemented in the model is a reasonable and likely explanation for
the phenomenon whereby persistence with a daily treatment will be
concentrated in those receiving the most benefit from treatment.

In addition a recent meta-analysis has characterised the dynamic
placebo effect in chronic insomnia, for both within-treatment and
after-treatment windows (Jiang, 2020). It clarifies that the placebo
effect reaches a stable plateau after 9-12 weeks and is broadly
supportive of the approach taken by the company.

Issue 13: The company excluded the AEs
reported in studies 301 and 303 from their cost
effectiveness model, assuming that these are
minor AEs and would not be expected to have
consequences on resource use or HRQoL.

No

When the EAG originally raised this issue, the company responded
with a simplified illustration to show that minor AEs would not change
the ICER substantially. This is a form of a fortiori analysis that makes
the argument ‘even if the AE had a large impact on HRQoL then it is
unlikely to impact the estimated cost-effectiveness because the
differences in AEs between placebo and treatment groups in the trial
were so small (as acknowledged in the label for daridorexant). While
the company accepts the desire of the EAG to see accurate
modelling of the AEs — the company trusts that the a fortiori analysis
is nevertheless sufficient to convince NICE and the committee that
AEs are not an important part of the cost-effectiveness story. If a
further rationale is needed then it would be that with a once daily
treatment, if side effects were to be anything other than minor then it
is likely patients would discontinue treatment.
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Issue 14: There were several issues related to Yes The original response to the CS by the EAG included some very

the mapping of ISI® scores to EQ-5D utilities, helpful suggestions for improving the ISI°>~EQ5D mapping. The

including the generalisability of the mapping company has taken the opportunity to incorporate these suggestions

function to the target sample, (lack of) and has produced a manuscript detailing the results which is

conceptual overlap between 1SI° and EQ-5D accepted for publication at PharmacoEconomics-Open. As

instruments, (lack of) validation of the mapping suggested by the EAG, additional modelling types were tested, and

function and (lack of) exploring other model an additional validation exercise was undertaken. Although the

types. suggested CLAD model performed poorly, the suggested ALDVMM
model performed well — outperforming the original gamma-log GLM
by a small margin. The submitted manuscript is appended as
additional information (Chalet, 2023) and the CEM is now updated to
include ALDVMM as a scenario which increases the base case ICER
by a small amount.

Issue 15: In addition to treatment acquisition No The company disagrees with the EAG over their interpretation. As

costs, the CS only incorporated costs and
resource use for GP visits, emergency room
visits and inpatient care. The company justified
the decision due to these being the only
categories captured in the NHWS dataset and
stating that the approach was conservative.
Such a conclusion cannot be drawn in the
absence of supporting evidence.

stated, the NHWS dataset only included GP visits, emergency room
visits, and inpatient hospital stays. For all three categories there was
a positive association between higher I1SI® score (more severe
insomnia) and higher resource use. The main categories of resource
use missing from NHWS that would usually be included in a health
service perspective/NICE Reference Case analysis are concomitant
medications and outpatient attendances. Even without evidence, it is
unlikely that these excluded categories would have an inverse
relationship with I1SI®. Assuming a positive association with ISI®
implies the CS is conservative by excluding these categories of cost
since reduction in insomnia with effective treatment would lead to
further savings in these cost categories.

Other issues identified by NICE technical team (not included in the EAR):

Other Issue 1: Time horizon not adequately long
enough to capture long-term costs and
outcomes. Company suggest that daridorexant

No

In the decision problem meeting, the submission and in the TEM, the
company repeated its assertion that a one-year model is adequate to
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will only be provided for a maximum of 1 year,
but no formal stopping rule exists. A potential
risk that the treatment is provided for longer than
1 year and has not been appropriately modelled.

estimate cost-effectiveness. There are several reasons for this that
have been argued consistently by the company:

Pharmacodynamics of treatment such that the benefits of
treatment apply and are lost within hours of taking/ stopping
treatment.

On this basis, a single day would be sufficient to estimate the
impact of a short acting treatment that is taken once-a-day.
However, a longer period allows for dropout adjustment —
particularly allowing patients for whom treatment is not
working so well to be part of the natural attrition.

A one-year timeframe corresponds to the combined period of
the studies 301 and 303, representing the best evidence for
any insomnia treatment in the medium term. This allows
important parameters (including dropout) to be observed as
well as to demonstrate that treatment effect is maintained into
the medium term.

A one-year timeframe is conservative from the perspective of
estimated cost-effectiveness because it includes wasted
prescriptions for those who do not take their medicine and
that there is heterogeneity in treatment response.

The desire for a longer-term model implied by the wording of this
issue is simply that treatment may last for longer than one year.
Despite the statement that this has not been appropriately modelled,
the CS did include a longer-term model as a scenario rather than a
base case. This is because, as demonstrated in the 301 and 303
studies, patients persisting with treatment to one year have better
outcomes on average and based on the epidemiological relationship
between poor sleep and poor long term health outcomes (increased
risk of cardiovascular disease), the cost-effectiveness of long-term
treatment improves on the one-year base case estimates presented.
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Other Issue 2: Extrapolation of short-term
benefits and any potential waning of treatment
effect over the long term (relating to Other Issue
1 and EAG Issue 7).

No

As described in relation to Other Issue 1, a lifetime model of long-
term daridorexant lowers the estimated ICER due to selective
attrition and potential long term health benefits. There was no waning
in the treatment effect on I1SI® observed over 12 months and no
reason (such as increased tolerance as with the benzodiazipenes
and Z drugs) to expect this in the future. Therefore, there is no basis
to estimate waning of treatment effect. In any case the importance
of treatment waning in the future is most relevant to treatments which
have stopped (for example — do treatment effects of a new cancer
drug continue beyond the trial after treatment is discontinued?). For
a once-a-day treatment like daridorexant, where the
pharmacodynamics and pharmacokinetics support early onset of
effect and early washout, any treatment waning should be noticed by
the patient and should lead to treatment discontinuation — instigated
either through the patient discontinuing themselves or by a treating
physician at one of the recommended treatment review visits.
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Additional issues

All: Please use the table below to respond to additional issues in the EAR that have not been identified as key issues. Please do

not use this table to repeat issues or comments that have been raised at an earlier point in this evaluation (for example, at the
clarification stage).
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Table 3 Additional issues from the EAR
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Issue from the EAR

Relevant section(s)
and/or page(s)

Does this response contain
new evidence, data or
analyses?

Response
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Additional issue 1: 