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B.1 Decision problem, description of the technology

and clinical care pathway

B.1.1 Decision problem

The indication for solriamfetol is:
e To improve wakefulness and reduce excessive daytime sleepiness (EDS) in

adult patients with narcolepsy (with or without cataplexy).

This submission focuses on part of the solriamfetol indication:
e To improve wakefulness and reduce EDS in adult patients with narcolepsy (with
or without cataplexy) who have failed, have a contraindication to’, or are

intolerant to modafinil.

The proposed post-modafinil positioning is restricted compared to the marketing
authorisation because this position is relevant to how clinicians have advised that
solriamfetol will be used in the National Health Service (NHS). Clinician advice
confirms that modafinil is widely established as the first-line therapy for narcolepsy in
clinical practice in the UK, and that solriamfetol would only be considered post-

modafinil, or for patients in whom modafinil is contraindicated (Table 1).

The final scope for solriamfetol for treating excessive waketime sleepiness in
narcolepsy was issued by the National Institute for Health and Care Excellence
(NICE) in August 2019. The decision problem for this technology appraisal is an
evaluation of the clinical and cost-effectiveness of solriamfetol for the treatment of

EDS in patients with narcolepsy (Table 1), in the position proposed above.

Throughout this submission evidence from the literature, including guidelines and
technology appraisals, has been supplemented with research from experts working

in sleep services in the UK:

" Hypersensitivity to the active substance or to any of the excipients. Myocardial infarction within the past year, unstable angina
pectoris, uncontrolled hypertension, serious cardiac arrhythmias and other serious heart problems. Concomitant use of
monoamine oxidase inhibitors or within 14 days after MAOI treatment has been discontinued.
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e Jazz Pharmaceuticals interviewed UK Healthcare Practitioners (HCPs)
(n=9 respondents to 24 invitations hereafter referred to as “Sleep Services
Analysis”) in June 2019 to understand the current clinical pathway for EDS
associated with narcolepsy and the potential place in therapy of solriamfetol (1).
— Respondents were Consultant Neurologists (n=3), Clinical pharmacist (n=1),
Consultant Physician in Respiratory and Sleep Medicine (n=1), Sleep Centre
Service Manager (n=1), Clinical Commissioning Group (CCG)
Commissioning Pharmacist (n=1), and CCG Head of Medicines
Management (n=2).
— Four respondents were from the North of England, two from London/Kent,
one was from the Midlands and two were from the South West.
¢ In order to fully understand the treatment of narcolepsy in UK clinical practice,
Jazz Pharmaceuticals interviewed key opinion leaders (KOLs) in the
management of narcolepsy between July and November 2019 (n=7; hereafter
referred to as “KOL Clinical Practice Interviews”) (2).
— All respondents were consultants who manage patients with narcolepsy,
either in respiratory disease, sleep disorders or neurology.
— Four respondents were from the North/North West, and three were from the
South/South East.
¢ Within the interviews, between 3 and 6 interviewees responded to each
question and the results were summarised to generate a broad picture of

narcolepsy management in UK clinical practice.
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Table 1. The decision problem

Final scope issued by NICE Decision problem addressed in | Rationale if different from the final NICE scope
the company submission
Population People with excessive The population is more The company problem submission more accurately reflects the clinical
waketime sleepiness caused appropriately described as: Adults | data, population studied, licensed indication and likely place in UK clinical
by narcolepsy. with narcolepsy (with or without practice, based on advice from KOL Clinical Practice Interviews with
cataplexy) who suffer from EDS consultants who treat patients with narcolepsy.
and have failed, are intolerant to,
or in whom modafinil is
contraindicated.
Intervention | Solriamfetol Solriamfetol Solriamfetol
Comparators | ¢ Modafinil o Dexamfetamine e There are no UK national guidelines on the management of narcolepsy
o Dexamfetamine e Methylphenidate (unlicensed in but based on evidence frorln.the Sleep Service Analysis and KOLl Clinical
. narcolepsy) Practice interviews, modafinil is the only treatment with an established
* Methylphenidate , place in clinical practice (first-line). Beyond first-line modafinil, there is
(unlicensed in narcolepsy) * Sodium oxybate substantial variation in local practice, depending on clinical opinion,
e Sodium oxybate ¢ Pitolisant preference, and local funding and/or guidelines.
¢ Pitolisant e Jazz requests that solriamfetol should be considered as a subsequent
treatment option for patients in whom modafinil has failed, is not
tolerated or is contraindicated.
¢ As such comparison of solriamfetol with modafinil is not appropriate.
¢ As highlighted in the NICE scope for this appraisal, methylphenidate
does not hold a license specifically in patients with narcolepsy; it is only
licensed in patients with ADHD.
e Solriamfetol is the first treatment specifically for EDS in narcolepsy that
has been assessed by NICE. None of the treatments identified in the
NICE scope or company submission have been assessed by NICE.
Outcomes e Excessive waketime e EDS e The term EDS more appropriately describes the symptoms of sleepiness
sleepiness e Adverse effects of treatment in patients with narcolepsy, and this is more reflective of the terminology
' is used in clinical practice, than excessive waketime sleepiness.
* Adverse effects of treatment | , Health-related quality of life p . . i p .
e Length of life ¢ As no effects of solriamfetol on mortality are anticipated, the submission
. . does not model treatment related mortality but does model length of life
* Health-related quality of life using national life tables and adjusting for narcolepsy.

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; EDS, excessive daytime sleepiness; KOL, key opinion leader; NHS, National Health Service; NICE, National
Institute for Health and Care Excellence; NHS, National Health Service.
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B.1.2 Description of the technology being appraised

A summary of product characteristics (SmPC) for information for use of solriamfetol

in treating EDS in patients with narcolepsy is provided in Appendix C.

Solriamfetol is a wake promoting agent, intended to treat EDS by improving
wakefulness and reducing EDS in patients with disorders of EDS including

narcolepsy and obstructive sleep apnoea (OSA).

For treating EDS in patients with narcolepsy, solriamfetol is administered orally, once
daily, at a starting dose of 75 mg and titrated to a maximum dose of 150 mg, by

doubling the dose at an interval of at least 3 days.

Although studied in clinical trials (Treatment of Obstructive sleep apnoea and
Narcolepsy Excessive Sleepiness [TONES] studies) the 300 mg once daily

dose is not licensed for patients with narcolepsy.

Further details for solriamfetol, including the indication, regulatory status, method of

administration, dosing, and related costs are provided in Table 2.
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Table 2. Technology being appraised

UK approved name
and brand name

Solriamfetol (Sunosi®)

Mechanism of action

Solriamfetol is a derivative of the amino acid phenylalanine. The
mechanism(s) by which solriamfetol exerts its wake-promoting effects in
humans is/are yet to be fully characterised but is/are thought to be
through activity as a DNRI.

Marketing
authorisation/CE
mark status

e A regulatory submission was made to the EMA in November 2018.

¢ CHMP positive opinion was received on 15 November 2019 with
marketing authorisation expected to be granted by the European
Commission on 20™ January 2020.

Indications and any
restriction(s) as
described in the
summary of product
characteristics

The indication for solriamfetol is to:T

¢ Improve wakefulness and reduce EDS in adult patients with
narcolepsy (with or without cataplexy).

o Improve wakefulness and reduce EDS in adult patients with OSA
whose EDS has not been satisfactorily treated by primary OSA
therapy, such as CPAP.

This technology appraisal considers the EDS in narcolepsy
indication only. ID1499 will consider the EDS in OSA indication.

Method of
administration and
dosage

Available as 75 mg and 150 mg orally-administered film-coated tablets.

e The recommended starting dose in patients with narcolepsy is 75 mg
once daily, upon wakening.

o |[f clinically indicated in patients with more severe levels of sleepiness,
a starting dose of 150 mg may be considered.

e Depending on clinical response, the dose can be titrated from 75mg to
a higher level by doubling the dose at an interval of at least 3 days,
with a recommended maximum daily dose of 150 mg once daily.

e The need for continued treatment and the choice of appropriate dose
should be periodically assessed during extended treatment in patients
prescribed solriamfetol.

Additional tests or
investigations

None. Based on the Sleep Services Analysis® and KOL Clinical Practice
Interviews, all patients with narcolepsy receive similar monitoring in
terms of frequency of tests, measurements and appointments, and
although the type of test required may differ slightly by treatment, these
are typically conducted during routine visits. The introduction of
solriamfetol is not anticipated to require any additional resource use
compared with any existing treatment for EDS in narcolepsy, but is
expected to require less resource use compared with dexamfetamine
and methylphenidate, both of which require ongoing monitoring of
psychiatric and cardiovascular status.

List price and
average cost of a
course of treatment

o Anticipated list price £177.52 per pack of 28 x 75 mg film-coated
tablets (equating to 28 days treatment; unit price £6.34 per tablet).

e Anticipated list price £248.64 per pack of 28 x 150 mg film-coated
tablets (equating to 28 days treatment; unit price £8.88 per tablet).

b Jazz Pharmaceuticals interviewed UK Healthcare Practitioners (HCPs) (n=9 respondents to 24 invitations; referred to as
“Sleep Services Analysis”) in June 2019 to understand the current clinical pathway for EDS associated with narcolepsy and the
potential place in therapy of solriamfetol.
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o The anticipated total cost per year of treatment at list price would be:
— £2,308 at the 75 mg dose.
— £3,232 at the 150 mg dose.

The need for continued treatment should be periodically assessed during
extended treatment in patients prescribed solriamfetol?

Patient access
scheme (if applicable)

Not applicable.

Abbreviations: CHMP, Committee for Medicinal Products for Human Use; CPAP, continuous positive airway

pressure; DNRI, dopamine and norepinephrine reuptake inhibitor; EDS, excessive daytime sleepiness; EMA,
European Medicines Agency; OSA, obstructive sleep apnoea.

1 The summary of product characteristics for solriamfetol is presented in Appendix C.
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B.1.3 Health condition and position of the technology in the

treatment pathway

Overview of narcolepsy and associated symptoms

EDS is the defining characteristic of a group of sleep disorders known as central
hypersomnia; the focus of this submission is EDS in narcolepsy, a rare and chronic
form of central hypersomnia (3, 4). Narcolepsy is characterised by an inability to
appropriately regulate sleep-wake cycles (5, 6), resulting in sporadic and
uncontrollable occurrences of rapid eye movement (REM) sleep during wakefulness,
and disrupted sleep patterns (3, 4, 7). Patients with narcolepsy consequently find it
difficult to remain awake during waking hours (7) and experience EDS (chronic

tiredness, similar to feeling severely sleep-deprived) (8).

The presence of EDS is an essential feature of the 3™ edition of the International
Criteria for Sleep Disorders (ICSD) diagnostic criteria for narcolepsy (9), and all
patients with narcolepsy suffer from EDS. Patients experience ‘sleep attacks’ and,
despite fighting the urge to sleep, they will unintentionally fall asleep for short periods
during the day (7, 10), including at inappropriate or potentially dangerous times such
as during driving, cycling, eating, or mid-conversation (8). There is no cure for
narcolepsy thus the associated EDS is lifelong (11, 12), and has a substantial
negative impact on the patient’s ability to function psychologically, socially, and

professionally (4).

After EDS, cataplexy is the second most common symptom (13), affecting
approximately 70% of patients with narcolepsy (14). Cataplexy causes the patient to
experience a sudden, bilateral, involuntary loss of muscle tone whilst remaining
conscious and can be triggered by a range of factors, including strong emotions
(positive or negative) (6, 13). Cataplexy severity ranges from mild (e.g. facial
weakness, buckling of the knees, weakness in the arms) to very severe (e.g. muscle

paralysis), and cataplectic attacks can last from seconds to minutes (6, 14).

In addition to their inability to stay awake, patients with narcolepsy also have
difficulty remaining asleep for extended periods of time (7). Approximately one-third
of patients with narcolepsy experience disrupted nocturnal sleep, which impacts their
social and professional life (14). One review reported patients with narcolepsy awoke
Company evidence submission template for solriamfetol for treating excessive waketime
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3.3—4.6 times per night and stayed awake for 31.5—41.3 minutes (compared with
1.3—1.4 times per night for 10.4—33.1 minutes for controls without narcolepsy) (15).
Additional symptoms of narcolepsy include hypnagogic/hypnopompic hallucinations
(dreamlike REM sleep experiences upon falling asleep/waking, respectively), sleep
paralysis, or insomnia; however, these are less frequent than EDS and cataplexy

(10, 16, 17) and their presence is not required for a diagnosis of narcolepsy (11).

Epidemiology of narcolepsy
Data on the incidence and prevalence of narcolepsy in the UK are extremely limited.

The NHS webpage on narcolepsy and Narcolepsy UK webpage estimate that
30,000 people in the UK have narcolepsy, equating to 40 per 100,000°¢ population
(12, 18). This value is believed to be derived from a European® survey in which
approximately 19,000 randomly selected members of the general population were
surveyed by telephone and those that met ICSD criteria for a narcolepsy diagnosis
(cataplexy and EDS) were tagged as having narcolepsy (19). Although this
methodology is flawed, missing true diagnostic testing such as through sleep
studies, this value is broadly consistent with other EU estimates of 25-50 per
100,000 population (20).

It is acknowledged by Narcolepsy UK that the majority of these patients will not have
received a formal diagnosis for their condition (18), and thus will not be receiving
treatment; per NICE Evidence Summary 8 for pitolisant (hereafter “NICE ES8”) of
these estimated 30,000 people with narcolepsy it is believed that around 5,000
people will have received a diagnosis and are currently being treated (3). According
to the KOL Clinical Practice Interviews, once diagnosed, the majority of patients with
narcolepsy will receive treatment and only a small minority (<5%) are untreated

(reasons included personal choice, intolerance of side effects, or pregnancy).

For incident cases of narcolepsy, a separate European study® (years: 2000-2010)

estimated the incidence rate for diagnosed narcolepsy in the UK to be 1.02 per

¢ Equivalent to 1 in 2,500 as quoted by Narcolepsy UK (18).
4 Including the UK, Germany, ltaly, Portugal, Spain.

¢ Including the Denmark, Finland, Italy (Tuscany and Emilia Romagna regions), the Netherlands (NL), Sweden, and the UK.
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100,000 population across all age groups, with a higher incidence rate of 1.22 per

100,000 population between 5-19 years (21).

The exact cause of narcolepsy remains unknown but genetic and environmental
factors (e.g. streptococcal infections, H1N1 influenza and vaccination [19]) are
involved (8). Deficiency in hypocretin (orexin) has been identified as a cause of both
sleep fragmentation and the disruption of the monoamine systems associated with
the symptoms of narcolepsy (8). The disease does not manifest at birth, and instead,
patients are commonly diagnosed during adolescence or middle age (3, 22), which

supports the role for environmental factors in disease pathogenesis (8).

Patient burden of narcolepsy and EDS

Narcolepsy routinely and seriously affects patients’ everyday function, while placing
a substantial medical and economic burden on the patient (23); it is consequently
associated with a high burden of illness. The burden of narcolepsy varies according
to the patient’s age at diagnosis and the delay from symptom onset to diagnosis
(24). In the UK, the majority of patients with narcolepsy report problems with school,
work, mood, leisure or relationships (25), demonstrating the widespread impact of
their condition and its symptoms. In a Narcolepsy UK survey of patients with
narcolepsy (n=302) and their carer/supporters (n=149), 88% said their narcolepsy
affected the activities they do, 65-66% reported difficulties maintaining friendships or
building and maintaining relationships, and 86% said their narcolepsy affected the

time they spent with their friends (26).

Patients with symptom onset during childhood or adolescence are more likely to
miss time at school or interrupt their education because of their condition, compared
with the general population (27, 28). Children and young adults with narcolepsy have
reduced quality of life (QoL) compared with non-narcoleptic controls (29). In children
and young adults, the symptoms of narcolepsy impact learning, academic
performance, social participation, and their ability to remember instructions. These
patients may also require special education classes and/or scheduled naps to help
them cope with the symptoms of their condition and perform academically (24, 29-
31).
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In adults, the symptoms of narcolepsy, including EDS can interfere with personal
relationships, daily activities, social interactions and employment (23, 32, 33).
Patients with narcolepsy are commonly considered lazy or unmotivated due to the
impact of their symptoms (10), and young adults with narcolepsy (18-37 years) are
more likely to report anxiety, depression, social rejection and social isolation
compared with non-narcoleptic controls (33). Furthermore in a UK survey,
approximately 1 in 3 patients with narcolepsy said their condition caused a
relationship to end, or caused problems at home (with cooking, supervising children,
or accidents) (25), and in a separate survey, 57% of patients reported that their

narcolepsy had affected their children (26).

With respect to EDS in narcolepsy, EDS is the primary clinical symptom of
narcolepsy and is usually the first symptom to present; EDS often has the greatest
impact on daily life (34). Patients with narcolepsy experience negative impact on
their employment and career compared with people without the condition, for
example, people with narcolepsy who are employed are more likely to require sick
leave, have a work disability, or miss work either directly due to their condition, or
indirectly as a result of hospitalisation or diagnostic procedures due to their disease
(27, 33). Furthermore, irresistible sleepiness (i.e. EDS) is directly associated with lost
working days, and indirectly associated with high costs (27), indicating that EDS due
to narcolepsy can affect a patient’s career and finances. For example, in a UK cohort
of patients with narcolepsy and supporters/carers, 82% found narcolepsy negatively
affected the type of work they could do (26). Their ability to find (65%), progress
within (76%) or keep a job (64%) was also negatively impacted (26) and
approximately 30% of patients lose/leave their job due to their narcolepsy (27, 33).
Perhaps because of this, only 59% of respondents to the UK survey were working,
and only 54% reporting being willing to talk to employers about their diagnosis.
Some careers, such as shift work or those that require driving, may be unsafe and
therefore unsuitable, as the patient may require work adjustments or special
arrangements (such as naps) that do not suit the demands of the work schedule and
consequently interfere with their career (8). The impact of narcolepsy on work

productivity can have financial implications for patients (23): young adults with

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 18 of 235



narcolepsy (18-37 years) report significantly more financial insecurity compared with

non-narcoleptic controls (33).

The effects of narcolepsy can extend to the patient’s family or household (35). For
example, a Danish study reported that patients’ partners were more likely to earn
less from their employment, and have significantly higher healthcare costs (p<0.001),
compared with the partners of non-narcoleptic controls (35). A European study
reported the patient’s partner/friends were negatively affected (to a lesser extent
compared with the patient) by the patient’s symptoms of narcolepsy including EDS,
difficulty concentrating/focusing, negative impact on mood/morale, or ability to
undertake physicals tasks (36). Several studies show that patients with narcolepsy
have significantly lower health-related quality of life (HRQoL) compared with the
general population, in particular on the vitality domain (25, 37-41). A 5-year study
showed that the impact of narcolepsy on patients’ HRQoL does not improve over

time, consistent with the chronic nature of the disease and its symptoms (39).

Similarly, evidence from studies on patients with EDS specifically show the
detrimental impact that this symptom can have on QoL, compared with people
without EDS (42); given that all patients with narcolepsy have EDS by definition (9),
it is thus a clear driver of HRQoL burden in these patients. Sleep disturbance is
associated with depression (43), and patients with narcolepsy are almost twice as
likely to report depression compared with people without narcolepsy (44). Patients
with narcolepsy and depression have significantly worse QoL, compared with
patients with narcolepsy and without depression (37). Respondents to the KOL
Clinical Practice Interviews reported that patients highly value having their EDS
managed; with KOLs using language such as ‘life changing’ when discussing

management of EDS (2).

As narcolepsy can be difficult to diagnose, the burden to patients can persist for
many years: in the UK there is an estimated median delay of 10.5 years between
first symptom and diagnosis (mean: 15 years) (45). During this time, patients may
receive multiple referrals and/or misdiagnoses including for depression, anxiety,
disorder and insomnia (24). Therefore, after these extended periods of reduced QoL

due to their undiagnosed narcolepsy, upon their (eventual) diagnosis, rapid and
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effective treatment is critical to maximise the patient’s QoL and improve daily

function.

Healthcare burden of narcolepsy and EDS

Data on the healthcare burden of narcolepsy in the UK are limited. However, the few
available studies from Europe and the USA show that narcolepsy places a
substantial burden on healthcare systems and that healthcare resource utilisation is

higher for patients with narcolepsy compared with the general population (23, 44).

Studies from the USA show that patients with narcolepsy have higher healthcare
utilisation compared with age and gender matched non-narcolepsy controls (average
annual cost 2006—-2010" £9,011 per patient with narcolepsy, vs. £4,051 for controls);
total costs included inpatient admissions, emergency department/hospital outpatient
admissions, and drug costs (46). Furthermore, patients with narcolepsy are more
likely to be injured in motor vehicle and non-motor vehicle accidents (i.e., falls, and
non-fall related home and work injuries); those patients with higher levels of
sleepiness or a shorter time since diagnosis are at the greatest risk of accident (47).
However, the healthcare burden of narcolepsy can be reduced with effective
treatment. For example, a study in the USA showed that patients had a significant
decrease in medical costs after receiving modafinil or armodafinil (not available in
the UK), compared with before treatment (respective costs from 2009-2012":
£11,799 vs. £10,591 for modafinil; £10,129 vs £8,750 for armodafinil; p<0.001); cost
components included inpatient hospitalisation, emergency department visits,
physician visits, and laboratory/diagnostics claims not related to hospitalisation/any
other visits (48).

Patients typically experience a long delay prior to correct diagnosis of narcolepsy,
with one UK study quoting the median time from first symptoms to diagnosis of 10
years (45, 49). Many patients receive multiple referrals and/or misdiagnoses (24,
50). One USA study found that patients made an average (standard deviation [SD])

of 5.8 (10.0) physician visits before receiving a correct diagnosis (51); this pattern of

fvalues were converted from USD to GBP at exchange rate on 21 Nov 2019 (1 USD:0.77 GBP). Inflation was not taken into
account.
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re-referral and misdiagnosis represents an unnecessary use of healthcare resources
(including outpatient appointments, drugs, inpatient care, nursing and diagnostic

procedures) and contributes substantial cost and burden to healthcare systems (51).

Guidelines for the treatment of narcolepsy and EDS

Methylphenidate and dexamfetamine were included as comparators in the final

NICE scope for this appraisal and are covered in the following sections.

According to the KOL Clinical Practice Interviews, both are used to varying
extents in clinical practice for patients with narcolepsy, although the licensing
status across different formulations of these drugs is not consistently known

by clinicians.

Methylphenidate is available in various formulations, including immediate-
release (IR) and modified-release (MR) formulations. Although
methylphenidate does have a marketing authorisation in attention-
deficit/hyperactivity disorder, there are no formulations that have a marketing

authorisation for the treatment of patients with narcolepsy.

Dexamfetamine is available in various formulations, including tablets, oral
solution and MR capsules. Based on SmPCs published on the Medicines &
Healthcare Regulatory Agency (MHRA) website, only the oral solution and
tablets are licensed in narcolepsy. However, SmPCs are not published on the
Electronic Medicines Compendium (EMC) website

(https://www.medicines.org.uk/emc/).

There are no national guidelines that specifically cover the management of
narcolepsy, nor the treatment of specific symptoms such as EDS in narcolepsy, in
England. More broadly, the NHS webpage for narcolepsy outlines ways to manage
the symptoms of narcolepsy, such as adopting good sleeping habits, receiving
counselling, or taking medication to treat the symptoms (52). NICE Guideline 127 for
suspected neurological conditions (NG127) recommends that adults with excessive
sleepiness or narcolepsy are referred for neurological assessment, but does not

make any recommendations on treatment (53).
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In the absence of specific UK guidelines on the pharmacological management of
narcolepsy or its symptoms, the most relevant international guidelines are those from
the European Federation of Neurological Societies (EFNS) for the management of
narcolepsy (2011) which recommend the following treatments for EDS in narcolepsy
(11):
¢ Modafinil as first-line treatment when the most disturbing symptom is EDS, or
e Sodium oxybate, where EDS is concomitant to cataplexy and poor sleep, or
e Methylphenidate (unlicensed in narcolepsy) can be used:
— Where modafinil is insufficient and sodium oxybate is not recommended, or
— Where short acting effects are needed to supplement modafinil (i.e. at

specific times of the day, and/or where maximum alertness is required).

The EFNS guidelines also recommend behavioural treatment measures for
narcolepsy, such as regular nocturnal sleep routines, and planned naps during the
day, and state that regular follow-up is necessary to monitor the patient’s response
to treatment and encourage the patient to persist with their treatment plan (11).
However, the guidelines are significantly out-of-date and not widely recognised or
used in UK clinical practice. Evidence from the Sleep Service Analysis and KOL
Clinical Practice interviews (1, 2) suggests that although local guidelines and
treatment algorithms sometimes exist, there is wide variation in the management of
narcolepsy; modafinil is established as first-line in clinical practice, but beyond
first-line therapy, there is substantial local variability in practice, depending on clinical

opinion, preference, and local funding and/or guidelines.

Clinical pathway in the UK and proposed place in therapy for solriamfetol

As outlined above, national guidelines on the management of narcolepsy have not
been established. Based on evidence generated from the Sleep Services Analysis
and the KOL Clinical Practice Interviews, modafinil is the only treatment option with a
widely established place in UK clinical practice for treating EDS due to narcolepsy,
i.e. first-line (1, 2). This is consistent with a study conducted in a single sleep centre
in the UK, which found that 93% of patients with narcolepsy in a UK cohort received

modafinil first-line (54). The use of modafinil is supported by clinical trial data in this
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indication (55, 56). However, 20-66% of patients can be unsuccessfuld on first-line
modafinil (1, 2, 54), representing a clear unmet need for subsequent treatment
choices. Further, first-line modafinil may not be suitable for all patients due to

contraindications, cautions and interactions.

According to the Sleep Services Analysis and KOL Clinical Practice Interviews there
is no widely established second-line therapy for patients with narcolepsy. Although
there are broad local variations in practice, typically, if modafinil does not significantly
improve the patient's symptoms, the patient may subsequently receive any of the
other available pharmaceutical-based treatments (methylphenidate, dexamfetamine,
sodium oxybate, or pitolisant), and will typically cycle through treatments until they
achieve a response (1, 2). A recent review by the Specialist Pharmacy Service and
NHS England concluded that access to sodium oxybate was inconsistent across the
UK due to funding status (57); information from the KOL Clinical Practice Interviews
suggests that a similar picture exists for pitolisant (2). This is further supported by
regional treatment pathways available online for two NHS Prescribing Committees

(London, Merseyside) and the Northern Treatment Advisory Group (58-60).

Respondents to the KOL Clinical Practice Interviews state that modafinil is
considered the first-line choice in patients for whom it is suitable. Based on this
positioning, and according to additional information from the Sleep Services
Analysis, solriamfetol would be considered as an option for patients in whom
modafinil has failed, has not been tolerated or is contraindicated (1, 2). In these
situations (i.e. subsequent to first-line modafinil) methylphenidate (unlicensed in
narcolepsy), dexamfetamine, sodium oxybate or pitolisant may be considered

appropriate comparators for solriamfetol.

Limitations associated with current treatments for narcolepsy
Many stimulant drugs used for the treatment of narcolepsy, including

dexamfetamine, and methylphenidate (unlicensed in narcolepsy) are well known for

their addictive profile (61). Furthermore, the licences for dexamfetamine,

9 Unsuccessful defined as discontinuing modafinil (or switching treatment) for any reason including personal choice, failure to
respond, loss of response over time, or side effects.
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methylphenidate, and sodium oxybate contain warnings on the potential for
dependence with long-term use and state that patients should be carefully monitored
for signs of abuse or dependence, both during treatment and after treatment
discontinuation (62-66). The licences for sodium oxybate and dexamfetamine state
that withdrawal syndrome or rebound effects may occur on discontinuation; further,
abrupt withdrawal of dexamfetamine can be associated with insomnia, changes in
electroencephalography (EEG) during sleep, and/or extreme fatigue (63, 65),
indicating that long-term treatment with dexamfetamine may modify sleep
architecture. The licence for pitolisant states that preclinical studies on drug
dependence and drug abuse liability did not draw any definitive conclusions on

tolerance or dependence (67).

In addition to the potential dependence and withdrawal effects of these treatments,
their dosing regimens may be inconvenient or incompatible with the patient’s
lifestyle. Dexamfetamine and methylphenidate may require the patient to take
multiple doses per day or to split their dose between morning and afternoon, while
sodium oxybate requires the patient to take one dose at bedtime and then wake up
during the night for a second dose. These comparators may also have food/meal-
related restrictions (such as pitolisant which is taken with food at breakfast) which
further disrupt the normal routine of patients who already experience difficulties with
their daily activities due to their narcolepsy (62-67). Furthermore, the currently
available treatments are not recommended in women who are pregnant” or
breastfeeding, with the exception of methylphenidate and pitolisant which may be
prescribed if the benefits outweigh the risks of postponing treatment or to the foetus,

respectively (63-68) (see Appendix C).

Fatigue caused by sleep deprivation can impair driving abilities to levels comparable
or worse than that observed with drunk driving (69, 70). One study showed that
16.9-18.6 hours of sleep deprivation caused driving impairment equivalent to a

blood alcohol content of 0.05%, increasing after 17.6—19.7 hours of sleep deprivation

" There are limited data from the use of solriamfetol in pregnancy and it is unknown whether solriamfetol is excreted into human
milk. Solriamfetol is not recommended during pregnancy and in women of childbearing potential not using contraception. A
decision must be made whether to discontinue breast-feeding or to discontinue/abstain from solriamfetol therapy taking into
account the benefit of breast feeding for the child and the benefit of therapy for the women.
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to a equivalence with a blood alcohol content of 0.1% (70). The maximum legal
blood alcohol content in the UK is 0.08% (71), which indicates that for patients with
narcolepsy whose condition is not well-controlled, their level of EDS may
substantially impair their ability to drive and/or place them at risk of an accident. A
separate study showed that people with 24 hours of sleep deprivation had worse
impairment in driving ability than people who were rested but had a blood alcohol
content of 0.05% (69). In the UK, patients with narcolepsy are required to inform the
Driver and Vehicle Licensing Agency (DVLA) about their condition, and are only
permitted to continue driving if the DVLA is satisfied that their condition is well
controlled (72). However, some treatments for narcolepsy including dexamfetamine
and methylphenidate, can cause blurred vision and/or dizziness which may affect
driving ability (62, 63, 65, 66) — the licences for dexamfetamine and methylphenidate
state that these treatments may have a moderate influence on the ability to drive and
use machines (63, 64, 68). The overwhelming EDS and disruption to night-time
sleep experienced by patients with narcolepsy, combined with the negative impact of
current treatments on driving ability, therefore leaves patients with narcolepsy either
unable to drive, or at a high risk of unsafe driving if their condition is not sufficiently

controlled to drive safely.

The currently available pharmaceutical-based therapies used to treat narcolepsy
have a range of clinically relevant pharmacokinetic interactions (63, 64, 66-68). For
example, the licences for sodium oxybate, pitolisant and methylphenidate include
warnings against the use of alcohol in conjunction with treatment. Pitolisant induces
CYP3A4 and CYP2B6 at therapeutic concentrations and its use should therefore be
avoided with substrates of CYP3A4 with a narrow therapeutic margin. Conversely,
pitolisant metabolism is impacted by potent CYP3A4 inducers and CYP2D6
inhibitors such that dose adjustments may be required; further, antidepressants or
antihistamines may impair the efficacy of pitolisant. The oral contraceptive should not
be used with pitolisant, Methylphenidate may inhibit the metabolism of coumarin
anticoagulants, anticonvulsants and some antidepressants such that when starting
or stopping treatment with methylphenidate, it may be necessary to adjust the
dosage of drugs already being taken and establish drug plasma concentrations (or

for coumarin, coagulation times). Dexamfetamine is impacted by a variety of
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medications that either act to increase or decrease the blood levels of
dexamfetamine; conversely dexamfetamine may also increase or decrease the
effects of a range of medications. Both methylphenidate and dexamfetamine are

contraindicated in patients receiving monoamine oxidase inhibitor treatments.

Unmet need in patients with narcolepsy
Narcolepsy is highly pervasive and can impact all aspects of the patient’s life
including relationships, physical health, family life, education and/or career (32, 73).

Despite taking “standard treatments™, an estimated 70% of patients continue to
experience EDS every day (European study of patients seen in specialist sleep
centres, including four in the UK (36)). The severe and chronic nature of EDS due to
narcolepsy is a major complaint for those suffering from narcolepsy (8), and in the
UK, only 58% of patients with narcolepsy feel they currently have access to the best

medications to treat their condition (26).

As described previously, modafinil is the first-line treatment for narcolepsy in the UK,
however, 20—-66% of patients can be unsuccessful® on first-line modafinil (1, 2, 54).
Patients with narcolepsy who have failed, are intolerant, or have a contraindication to
modafinil have limited treatment options for the long-term management of their EDS
due to narcolepsy. Evidence from the KOL Clinical Practice Interviews suggests that
treatment is highly individualised to each patient’s needs and level of the impact of
their EDS on function; furthermore, response to a given pharmaceutical-based
treatment varies widely between patients (2); these findings suggest that no single
treatment pathway would be suitable for all patients. There is therefore an unmet
need for a well-tolerated, long-term treatment for their EDS that lasts throughout the
day, and offers a dosing regimen that complements the patient’s lifestyle (without
affecting their mealtimes, driving ability or night-time sleeping patterns), but has low

potential for abuse and dependence.

Solriamfetol is a once daily, oral treatment that offers long-term effective and well-

tolerated improvements in EDS, without affecting sleep architecture, and is not

i Daytime medications taken during the study period were modafinil (62.7%), methylphenidate (19.4%) and antidepressants,
including venlafaxine (11.9%), clomipramine (11.9%), fluoxetine (7.5%), paroxetine (4.5%) and dextroamphetamine (3.0%).
Sodium oxybate was taken at night by 26.9% of the patients.

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 26 of 235



associated with dependence or withdrawal-associated rebound hypersomnia. The
solriamfetol dosing regimen is less disruptive and more convenient than that of its
comparators — it is a once daily, oral treatment, taken with or without food upon
awakening, has negligible to minor influence on driving ability; clinically relevant
pharmacokinetic drug interactions are unlikely to occur with solriamfetol (see
Appendix C).

B.1.4 Equality considerations

There are no equality considerations for this submission.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

Direct head-to-head comparisons of solriamfetol versus other relevant
pharmacologic comparators have not been conducted in a clinical trial setting, as
current Phase 3 trials compare solriamfetol to placebo. Two systematic searches
were conducted to identify clinical evidence for interventions used in the treatment of
EDS associated with narcolepsy, with the intention of indirectly comparing these
interventions via meta-analysis.

1. Randomised controlled trial (RCT) search: The first search sought RCT
evidence, representing the most robust evidence for inclusion in meta-
analysis. This search identified 17 citations describing 13 unique trials. Of
these, 11 citations describing 7 unique trials met the criteria for inclusion in an
indirect treatment comparison (ITC).

2. Additional stimulants search: In the absence of any RCT evidence having
been identified for the NICE comparators, methylphenidate and
dexamfetamine, an additional search specifically for stimulant studies of any
design was performed to ensure that all potentially relevant stimulant studies
were identified. The purpose of this search was to allow an assessment of
comparative stimulant evidence to be conducted, to allow incorporation into
the ITC or potentially allow a naive comparison. This search identified 17

citations (17 studies), none of which could be incorporated into the ITC.

The systematic literature reviews (SLRs) are described in detail in Appendix D as
follows:

e RCT search strategy in Section D.1.1

e Stimulants search strategy in Section D.1.2

e Study selection covering both searches in Section D.1.3

The subsequent ITC is described further in Section B.2.9 and Appendix D (Section
D.1.4 and D.1.5).
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B.2.2 List of relevant clinical effectiveness evidence

The clinical trial programme for solriamfetol in narcolepsy investigated
solriamfetol daily doses of 75, 150 and 300 mg. The solriamfetol 300 mg dose
will not be licenced in narcolepsy but has been included where necessary to
describe the trial design and baseline characteristics of the trial population.
Results for the 300 mg dose have not been presented (TONES 2 and TONES 1),
with the exception of TONES 5 where results are generally only available as a

single, combined dose arm (75, 150 and 300 mg).

The Phase 3 clinical trial programme for solriamfetol consists of four trials (TONES
2-5) which provide evidence for the treatment of EDS in patients with narcolepsy or
OSA:
e TONES 2 (14-002): 12-week, double-blind, placebo-controlled study for EDS in
narcolepsy.
e TONES 3 (14-003): 12-week, double-blind, placebo-controlled study for EDS in
OSA.
e TONES 4 (14-004): 6-week, double-blind, withdrawal study for EDS in OSA.
e TONES 5 (14-005): long-term, open-label extension safety and maintenance of
efficacy study for EDS in narcolepsy and OSA (including a 2-week placebo-
controlled, randomised-withdrawal phase after patients had completed

26 months of treatment with solriamfetol).

In addition, two Phase 2 trials have been conducted in patients with narcolepsy:

e ADX-NO05 201: Phase 2a, 4-week, double-blind, placebo-controlled, crossover
study for EDS in narcolepsy (74). Two groups were tested: (i) placebo for
2 weeks, followed by 1 week of solriamfetol 150 mg then 1 week of
solriamfetol 300 mg or (ii) solriamfetol 150 mg for 1 week, followed by
solriamfetol 300 mg for 1 week, then 2 weeks of placebo. ADX-N05 201
provided proof of concept and information for the design of the Phase 3 studies
and demonstrated the clinical benefit and meaningful improvements achievable
with solriamfetol in patients with narcolepsy. With the availability of Phase 3
data for EDS in narcolepsy and with the short-term crossover design of ADX-

NO5 201, this study does not provide any additional data to that considered in
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Phase 3 or that could be of use in the cost-effectiveness analysis. As such this
study has not been described further in this submission.

e TONES 1 (ADX-NO5 202): Phase 2b, 12-week, double-blind, placebo-controlled
study for EDS in narcolepsy (75). TONES 1 assessed the efficacy of 4 weeks of
treatment with solriamfetol 150 mg, followed by 8 weeks with solriamfetol

300 mg, compared to placebo.

This submission is for solriamfetol for EDS in narcolepsy.

e The primary comparative data comes from the Phase 3 study TONES 2, which
provides evidence across the full licensed dose range (75 mg and 150 mg) for
the SmPC, and to be used in clinical practice.

e Long-term data comes from the Phase 3 study TONES 5 (which includes data
from the unlicensed 300 mg dose of solriamfetol).

e TONES 1 is also included to provide comparative evidence; however, as a
Phase 2 study with a smaller population and limited to sequential testing of the
solriamfetol 150 mg and unlicensed 300 mg doses, it is considered as
supporting evidence only.

e The three TONES studies in narcolepsy are summarised in Table 3.

The pivotal trials supporting the treatment of EDS in OSA (TONES 3 and TONES 4)
will be considered in the upcoming appraisal of solriamfetol for treating EDS caused
by OSA (ID1499).
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Table 3. Clinical effectiveness evidence

Study (Study number)

TONES 2 (Study 14-002)

TONES 1 (Study ADX-N05 202)

TONES 5 (Study 14-005)

Data sources

Key sources: CSR (76); Thorpy
2019 Ann Neurology (77)

Supporting sources: Dauvilliers
2018 (78); Emsellem 2019 (79);
Rosenberg 2018 (80); Thorpy 2017
(81); Thorpy 2018 (82)

Key Sources: CSR (83); Ruoff 2016
Sleep (75)

Key data sources: CSR (84);
Malhotra 2019 Sleep (85)

Supporting sources:
Weaver 2019 (86)

Study design

Phase 3, multicentre, randomised,
double-blind, placebo-controlled, four-
arm parallel-group, 12-week safety
and efficacy study

Phase 2b, multicentre, randomised,
double-blind, placebo controlled, two-
arm parallel-group, 12-week safety
and efficacy study

Phase 3, multicentre, open-label,
long-term (40-52 week) extension
study of safety and maintenance of
efficacy (includes a 2-week, double-
blind, randomised-withdrawal phase
at approximately 6 months)

Population

Adults (18-75 years) with EDS
associated with narcolepsy

Adults (18-65 years) with EDS
associated with narcolepsy

Adults with EDS associated with
narcolepsy or OSA who completed:*
TONES 2, TONES 3, TONES 4, or
Phase 2 studies (TONES 1, ADX-N05
201, 15-004, 15-005)

Intervention (s)

qd, oral (n=177):

e Solriamfetol 75 mg

e Solriamfetol 150 mg

¢ Solriamfetol 300 mg (unlicensed)

qd, oral (n=44):

e Solriamfetol 150 mg/day for weeks
1-4 followed by solriamfetol
300 mg/day (unlicensed) for
weeks 5-12

qd, oral (n=643 in open-label phase
and n=142 in randomised-withdrawal
phase):

e Solriamfetol 75 mg
e Solriamfetol 150 mg
¢ Solriamfetol 300 mg (unlicensed)

Comparator (s)

e qd, oral placebo (n=59)

e qd, oral placebo (n=49)

¢ None, except in the
2-week randomised-withdrawal
phase conducted in a proportion of
patients (planned for up to 300) at
approximately 6 months and
randomised to placebo (n=142)
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Study (Study number) TONES 2 (Study 14-002) TONES 1 (Study ADX-N05 202) TONES 5 (Study 14-005)
Indicate if trial Yes X X X
supports application
for MA No
Indicate if trial used in Yes X X X
the economic model
No
Rationale for use/non-use in Provides pivotal comparative efficacy | Provides supporting comparative Provides long-term (up to 1 year) data
the model and safety evidence for use in ITC efficacy and safety evidence for use
and provides patient level data for inITC
use in the model
Reported outcomes specified e EDS (ESS/MWT) e EDS (ESS/MWT) e EDS (ESS)
in the decision problem? S ¢ HRQoL (FOSQ-10, SF-36v2, EQ- | e Adverse effects of treatment « HRQoL (FOSQ-10, EQ-5D-5L,
5D-5L) (including AEs, serious AEs, SF-36v2)
 Adverse effects of treatment discontinuation)  Adverse effects of treatment
(including AEs, serious AEs, (including AEs, serious AEs,
discontinuation) discontinuation)
All other reported outcomes? e PGl-c scale e PGl-c scale e PGl-c scale
e CGl-c scale e CGl-c scale e CGl-c scale
e WPAI:SHP e WPAI:SHP

Abbreviations: AE, adverse event; CGl-c; Clinical Global Impression of change; CSR, clinical study report; EDS, excessive daytime sleepiness; EQ-5D-5L, 5-level EQ-5D
version ; ESS, Epworth Sleepiness Scale; FOSQ-10, Functional Outcomes of Sleep Questionnaire short version; HRQoL, health-related quality of life; ITC, indirect treatment
comparison; MA, marketing authorisation; MWT, Maintenance of Wakefulness Test; NICE, National Institute of Health and Care Excellence; OSA, obstructive sleep apnoea;
PGI-c, Patient Global Impression of change; qd, once daily; SF-36v2, Short-Form 36-Item Health Survey version 2; TONES, Treatment of Obstructive sleep apnoea and
Narcolepsy Excessive Sleepiness; WPAI:SHP, Work Productivity and Activity Impairment Questionnaire: Specific Health Problem V2.0.

T Patients who completed TONES 2 & TONES 3 formed Group A, patients who completed TONES 4 or the Phase 2 studies TONES 1 (Section B.2.6.2), ADX-N05 201 (Phase
2a, 4-week, double-blind, placebo-controlled, crossover study for EDS in narcolepsy (74)), Study 15-004 or Study 15-005 (ongoing Phase 2 studies in OSA or narcolepsy,
respectively) formed Group B.

I Outcomes in bold are incorporated in the health economic model.

§ Outcome as defined in NICE scope, with trial outcome/tool in parentheses.
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

Overview of TONES trials

e The Phase 3 clinical trial programme for solriamfetol in treating EDS in adults with narcolepsy
consists of two trials: TONES 2 and TONES 5.

¢ Additional information from the Phase 2 trial TONES 1 has been included as the results from this
trial support the results reported for TONES 2 and TONES 5.

Study design

e TONES 2 (Phase 3, 12-week, double-blind, randomised, placebo-controlled study) was the
pivotal RCT for solriamfetol in narcolepsy, and provided data for solriamfetol 75 mg, 150 mg and
(unlicensed) 300 mg compared with placebo.

e TONES 1 (Phase 2, 12-week, double-blind, randomised, placebo-controlled study) provides
supporting comparative evidence for the solriamfetol 150 mg (first 4 weeks) and (unlicensed)
300 mg daily doses (subsequent 8 weeks), compared with placebo.

e TONES 5 was a Phase 3 long-term, open label-extension study assessing the safety and
maintenance of efficacy of solriamfetol for up to 52 weeks, including a 2-week placebo-controlled
randomised-withdrawal phase after at least 6 months of treatment to assess the effects of
discontinuing solriamfetol. All patients had historically completed another trial in solriamfetol:
Group A comprised patients who completed TONES 2 & TONES 3. Group B comprised patients
who completed TONES 4 or the Phase 2 studies (TONES 1, ADX-N05 201, 15-004, or 15-005).

Patients enrolled

e TONES 2 enrolled patients with narcolepsy (diagnosed according to the ICSD-3 criteria) who
had EDS (Epworth Sleepiness Scale [ESS] score 210) and difficulty maintaining wakefulness
(mean sleep latency <25 minutes’, based on the mean of the first four trials of the Maintenance
of Wakefulness Test [MWT]).

0 Across solriamfetol groups (including the unlicensed 300 mg dose). of patients had
prior medication use for narcolepsy and - had used stimulants; had previously
used modafinil

e TONES 1 enrolled patients with narcolepsy (diagnosed according to the ICSD-2 criteriak) who
had EDS (ESS score 210!) and difficulty maintaining wakefulness (mean sleep latency
<10 minutes, based on the mean of the first four trials of the MWT).

e In TONES 5, patients were enrolled from previously completed solriamfetol clinical trials,
including patients with narcolepsy or OSA (diagnosis was as per the parent study).

o [l of solriamfetol-treated (including the unlicensed 300 mg dose) patients with
narcolepsy reported prior medication use for their narcolepsy; had prior stimulant use
(including who had previously used modafinil).

Overall findings

¢ As an oral wake-promoting agent, solriamfetol has shown dose-related and clinically and
statistically meaningful reductions in EDS in 321 unique patients with narcolepsy across the
clinical trial programme (including patients who received the unlicensed 300 mg dose).

¢ Clinical benefit has been demonstrated versus placebo using validated objective and subjective
outcome measures, including the ESS, MWT, Patient Global Impression of Change (PGI-c),

I The inclusion criteria for the baseline mean sleep latency was initially <10 minutes in TONES 2 but this criterion was increased
to <25 minutes as the initial value excluded subjects who were otherwise eligible and were representative of the sleepy
narcolepsy population.

“TONES 1 used ICSD-2 criteria as the ICSD-3 criteria were not yet published (but were available at the time of TONES 2).
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Clinician Global Impression of Change (CGl-c) and 10-item Functional Outcomes of Sleep
Questionnaire (FOSQ-10).

¢ Evidence from TONES 2, the supporting Phase 2 RCT TONES 1, and the supporting non-RCT
TONES 5 demonstrated the overall safety and tolerability of solriamfetol, and showed that long
term treatment has a consistent safety and tolerability profile to that observed with shorter-term
clinical trials. The safety profile for solriamfetol is consistent with its pharmacology and is per
what would be expected for a dopamine and norepinephrine reuptake inhibitor (DNRI).
Solriamfetol within its proposed therapeutic dose range in narcolepsy (75 and 150 mg) is well
tolerated by most patients, and in general the adverse effects of solriamfetol are dose-related
and appear to be reversible.

e The clinical trial programme demonstrated that the effects of solriamfetol on EDS in narcolepsy
are clinically meaningful, rapid in onset (within 1 hour of dosing), and last throughout the day;
improvements in ESS scores are maintained long-term (<52 weeks); mean [SD] exposure in
narcolepsy (including the unlicensed 300 mg dose) was ||} BJEIEE in TONES 5.

TONES 2 (Pivotal comparative Phase 3 study)

e Solriamfetol 75 and 150 mg reduced sleepiness and/or increased the ability to maintain
wakefulness, in patients with narcolepsy and EDS versus placebo, as demonstrated by:

o0 A reduction in EDS, shown by a significant decrease in subjective ESS score from baseline to
week 12 for solriamfetol 75 and 150 mg doses (least squares [LS] mean difference vs.
placebo of -2.2 and -3.8, respectively; both p<0.05).

0 An increase in wakefulness, as shown by significant increases in the duration of objective
MWT mean sleep latency from baseline to week 12 for solriamfetol 150 mg (LS mean
difference vs. placebo 7.7; p<0.0001). Numerical improvement was achieved with the 75 mg
dose although significance was not reached.

e The magnitude of ESS and MWT effects was dose-dependent, observed as early as week 1 and
maintained over the study duration.

e Normal ESS (=10) scores (see Table 6) were achieved by 30.5% and 40.0% of patients in the
solriamfetol 75 mg to 150 mg groups, compared with 15.5% in the placebo group.

e The effects of solriamfetol 150 mg were sustained throughout the day after dosing: at week 12,
significant improvements in wakefulness versus placebo were apparent in each of the individual
five MWT trials throughout the day (nominal p<0.05). Numerical but not significant improvements
were observed for the solriamfetol 75 mg dose.

o Solriamfetol led to significantly more patients achieving improvements in their condition, as
assessed by the patient and the clinician (using PGI-c and CGl-c, respectively), compared with
placebo (p<0.05 at all time-points for both doses on PGI-c; p<0.001 at all time-points for
solriamfetol 150 mg on CGl-c; solriamfetol 75 mg was only significant at week 12 for CGl-c,
p<0.05). Numerical improvements in FOSQ-10 scores were observed for the solriamfetol 75 and
150 mg doses indicating improved ability to conduct daily activities.

e TONES 2 demonstrated the overall safety and tolerability profile of solriamfetol for treating EDS
in narcolepsy; the overall safety and tolerability was consistent with other clinical studies of
solriamfetol in narcolepsy.

TONES 1 (Supportive comparative Phase 2 study)
e The results observed in TONES 1 are consistent with those reported for TONES 2.

e At week 4, solriamfetol 150 mg/day significantly reduced sleepiness, and increased the ability to
maintain wakefulness, in patients with EDS due to narcolepsy, as demonstrated by significant
reductions in ESS and MWT. Solriamfetol also delivered objective and subjective improvements
in patient condition, compared with placebo, as assessed using the CGI-c and PGl-c.
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TONES 5 (Long-term Phase 3 study)

¢ Results from the open-label phase of TONES 5 demonstrated that patients with narcolepsy
treated with solriamfetol (combined arm, including the unlicensed 300 mg dose) achieved
clinically meaningful reductions in mean ESS from baseline' that were maintained for up to
40 weeks [l for Group A) or up to 52 weeks i} for Group B).

o0 A breakdown of results by dose showed that patients receiving solriamfetol 75 and 150 mg
had a reduction in mean ESS that was maintained through to the end of treatment.

e Mean changes in ESS from baseline' to week 40 in Group A were - and -for the 75 and
150 mg doses, respectively. Mean changes from baseline' to week 52 in Group B were - and
Il for the 75 and 150 mg doses, respectively.

e Improvements in QoL, measured using the FOSQ-10, 5-level EQ-5D version (EQ-5D-5L) and
36-item Short Form Health Survey, version 2 (SF-36v2), were maintained during long-term open-
label treatment with solriamfetol (combined arm).

o During the randomised withdrawal phase, after 6 months of open label treatment patients with
narcolepsy who continued solriamfetol (all doses, including the unlicensed 300 mg dose)
maintained their improved EDS status (based on ESS scores), compared with patients who were
switched to placebo and who experienced deterioration and worsening EDS status (LS mean
difference of [ on ESS; p<0.0001); absolute change in ESS was [}, and I
respectively for patients who were randomised to placebo, 75 mg or 150 mg solriamfetol.

e ESS scores for patients receiving placebo during the randomised withdrawal phase worsened
but not beyond baseline scores, indicating that there was no rebound hypersomnia associated
with abrupt discontinuation of solriamfetol.

¢ In TONES 5, solriamfetol discontinuation was not associated with any patterns of withdrawal
signs/symptoms or rebound hypersomnia. The safety and tolerability of long-term solriamfetol
treatment were consistent with that observed in shorter-term clinical trials.

Conclusions

e TONES 2, TONES 1, and TONES 5 have demonstrated the safety and efficacy of solriamfetol
for treating EDS associated with narcolepsy.

¢ Results were achieved across a range of outcome measures that were clinically meaningful,
rapid in onset, lasted throughout the day, and were maintained in the long-term (up to 52 weeks).

¢ Solriamfetol is well-tolerated and the adverse effects (AEs) observed are consistent with a wake-
promoting profile of effects.

¢ Reversal of treatment benefit upon discontinuation of solriamfetol treatment was observed
without any related rebound hypersomnia.

' Baseline defined as baseline of the parent study for Group A and baseline of TONES 5 for Group B.
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B.2.3.1 Comparative summary of trial methodology

Two Phase 3 trials (TONES 2 and 5) and one supporting Phase 2b trial (TONES 1)
provide evidence for solriamfetol for treating EDS in patients with narcolepsy:
e TONES 2 (14-002): 12-week, double-blind, randomised, placebo-controlled
study for EDS in narcolepsy
e TONES 1 (ADX-NO5 202): 12-week, double-blind, randomised, placebo-
controlled study for EDS in narcolepsy
e TONES 5 (14-005): long-term, open-label extension safety and maintenance of
efficacy study for EDS in narcolepsy and OSA, including a 2-week placebo-
controlled, randomised-withdrawal phase after patients had completed

26 months of solriamfetol treatment.

Trial design schematics are provided in Section B.2.3.1.1. The methodologies of
these three trials are summarised in Section B.2.3.1.2. Trial endpoints and a

description of each endpoint measure are provided in Section B.2.3.1.3.
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B.2.3.1.1 Trial design

The solriamfetol 300 mg dose will not be licensed in the UK. However for
completeness this dose has been included when describing the study
methodology (Section B.2.3.1/B.2.4), baseline characteristics (Section B.2.3.2)
and patient flow (Section B.2.4.3).

B.2.3.1.1.1 TONES 2 (Pivotal comparative Phase 3 study)
TONES 2, the pivotal trial for solriamfetol in EDS due to narcolepsy, was a Phase 3,

multicentre, randomised, double-blind, placebo-controlled, four-arm parallel-group,
12-week safety and efficacy study, which assessed three doses of solriamfetol
compared with placebo in patients with EDS due to narcolepsy. Patients randomised
to solriamfetol 150 and (unlicensed) 300 mg doses, received 75 mg and 150 mg
doses, respectively on days 1-3 for the first week, and started their full dose from
day 4.

Figure 1. TONES 2 study design (Safety Population)
Randomisation
Screening Safet
Phase Double-Blind Phase Follow-Up

Placebo (n=59)

Solriamfetol 75 mg (n=59)

T‘iErat_ion from 75 mg to 150 ing

Solriamfetol 150 mg (n=59) |

T‘i}rat:ion from 150 mg to 300: mg
Solriamfetol 300 mg (n=59)

End of week: 1 8 12 14

-31t0-3 -1 4 7(-1,+2) 28+3 56+3 8413 9813
Day

4+ & -

Abbreviations: TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
Adapted from: Thorpy 2019 (77); Dauvilliers 2018 (78).
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B.2.3.1.1.2 TONES 1 (Supportive comparative Phase 2 study)
TONES 1 was a Phase 2b, multicentre, randomised, double-blind, placebo-

controlled, two-arm parallel-group, 12-week, safety and efficacy study which
assessed the efficacy of solriamfetol 150 mg/day for 4 weeks, followed by
solriamfetol 300 mg/day (unlicensed) for the subsequent 8 weeks, compared with

placebo in patients with EDS due to narcolepsy.

Figure 2. TONES 1 study design (Safety Population)

— Placebo (n = 49)

Screening _

Solriamfetol (n = 44)

Randomisation
1:1
[

300 mg/day

0 12 weeks
4 weeks

Abbreviations: TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
Adapted from: Ruoff 2016 (75).

B.2.3.1.1.3 TONES 5 (Long-term Phase 3 study)
TONES 5 was a Phase 3, multicentre, open-label, long-term (40-52 weeks)

extension study of safety and maintenance of efficacy, which included a 2-week,

double-blind, randomised-withdrawal phase at approximately 6 months.

The study enrolled patients with narcolepsy or OSA who had completed prior studies
of solriamfetol, and consisted of two groups of patients (due to differences in time
elapsed between prior study completion and enrolment in TONES 5):

e Group A: patients who enrolled in TONES 5 immediately after completing the
12 week TONES 2 or TONES 3 Phase-3 studies, without a break in treatment
between studies; these patients were planned for up to 40 weeks of treatment
in TONES 5, to provide up to 52 weeks of continuous efficacy and safety data
(total across the parent trial and TONES 5).

e Group B: patients who enrolled in TONES 5 after historically completing the
6-week Phase 3 study TONES 4 or one of the Phase 2 studies (TONES 1
[ADX-NO5 202], ADX-NO05 201, 15-004, or 15-005); these patients may have
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had a break in treatment between completing the parent study and enrolling in
TONES 5, thus were planned for up to 52 weeks of treatment in TONES 5.

The study consisted of three phases:

e Titration phase (2 weeks), during which patients initiated open-label solriamfetol
75 mg, and were up-titrated once every 3 days to a maximum tolerated dose
(maximum 300 mg, unlicensed).

¢ Open-label maintenance phase (38 weeks for Group A; 50 weeks for Group B),
during which patients continued to receive solriamfetol.

e A double-blind, placebo-controlled randomised withdrawal phase (2 weeks),
was conducted (during the open label phase) after approximately 6 months of
treatment in a maximum of 300 patients, who were randomised to placebo or to
continue their stable dose of solriamfetol for 2 weeks. Following this phase, all
placebo-treated patients resumed the same dose of solriamfetol as they were
taking prior to withdrawal, for the remainder of the study with a fixed titration,
such that patients who were receiving solriamfetol 150 mg per day received
solriamfetol 75 mg per day for the first 3 days and were uptitrated back to

150 mg per day thereafter (see Table 4).
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Figure 3. TONES 5 study design for Group A and Group B (Safety Population)

Group A
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Abbreviations: TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

Group A comprised patients who completed TONES 2 & TONES 3. Group B comprised patients who completed
TONES 4 or the Phase 2 studies (TONES 1, ADX-N05 201, 15-004, or 15-005).
Safety Population for open-label phase: n=643;
Not all patients in the maintenance phase entered the randomised withdrawal phase.
Source: Adapted from Malhotra 2019 (85).
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B.2.3.1.2

Description of the trial methodologies for TONES 2, TONES 1 and TONES 5

Table 4 outlines the trial methodology for TONES 2, TONES 1 and TONES 5. An explanation of each of the endpoints and how
they are interpreted is provided in Table 5.

Table 4. Comparative summary of trial methodology

Trial no. Study 14-002 (TONES 2) Study ADX-N05 202 (TONES 1) Study 14-005 (TONES 5)
(acronym)
Primary study To evaluate the efficacy of solriamfetol To evaluate the efficacy of solriamfetol Open-label phase: to evaluate the safety
objective administered qd for up to 12 weeks in administered qd for up to 12 weeks, in a and tolerability of solriamfetol administered
doses of 75, 150, and 300 mg (unlicensed) |dose range of 150 to 300 mg (unlicensed) |qd for up to 52 weeks in doses of 75, 150,
compared to placebo in the treatment of per day, compared to placebo in the and 300 mg (unlicensed).
excessive sleepiness in adult patients with | treatment of EDS in adult patients with Randomised withdrawal phase: to
narcolepsy. narcolepsy. evaluate the maintenance of efficacy of
solriamfetol administered qd compared with
placebo in adult patients with narcolepsy or
OSA after 226 weeks.
Secondary study To evaluate the safety, tolerability and To evaluate the safety and tolerability of Open-label phase: to evaluate the open-
objectives pharmacokinetics of solriamfetol. solriamfetol label maintenance of efficacy of solriamfetol
administered qd.
Randomised withdrawal phase: to
evaluate the safety and tolerability of
solriamfetol compared with placebo.
Key eligibility e Adults (18—75 years), narcolepsy e Adults (18-65 years), narcolepsy Patients met one of the following:
criteria diagnosed according to ICSD-3 or diagnosed according to the ICSD-2 o Completed Phase 3 TONES 2 or
DSM-5 criteria. criteria TONES 3 (Group A)
o Baseline ESS score 210 o Baseline ESS score 210 o Completed Phase 3 TONES 4, or Phase
e Mean baseline sleep latency <25 minutes | Mean baseline sleep latency <10 minutes| 2 (TONES 1, ADX-N05 201, 15-004 or
on the first four trials of a 40-minute on the first four trials of a 40 minute MWT 15-005) (Group B)
MWT. « Full eligibility criteria are in Appendix L. | In addition:
e Usual nightly sleep time 26 hours. e Per the investigator’s opinion, the patient
e BMI 18 to <45 kg/m?. was able to take solriamfetol for 40
weeks (Group A), or 52 weeks (Group
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randomisation

IVRS/IWRS to randomise eligible
patients.

Randomisation was stratified based on
the presence or absence of cataplexy

appropriate blocking was generated.

¢ A unique identification number (different
to the randomisation number) was
assigned to each patient who consented.

¢ When the decision was made to
randomise a patient, the next available
randomisation number from the study

drug kits assigned to the site was picked.

Trial no. Study 14-002 (TONES 2) Study ADX-N05 202 (TONES 1) Study 14-005 (TONES 5)
(acronym)
o Full eligibility criteria are in Appendix L. B), and was able to complete all tests
and visits described in the protocol.
0 Usual night sleep time =6 hours
o Full eligibility criteria are in Appendix L.
Method of e The investigator accessed an ¢ A randomisation schedule with Patients participating in

2-week randomised-withdrawal phase only
(max. 300 patients):

The investigator accessed an
IVRS/IWRS to randomly assign patients
to treatment.

Randomisation was stratified by patient
diagnosis of narcolepsy or OSA.

Method of blinding
(care provider,
patient and
outcome assessor)

All study personnel were blinded to the
study treatments.

A double-blind approach was used
whereby all study drugs were prepared in
identical opaque gelatin capsules to
ensure adequate blinding.

o All study personnel were blinded to the
study treatments.

¢ A double-blind approach was used
whereby study drug and placebo were
identical in shape and colour, and
packaged in matching bottles.

The titration and maintenance phases of
the study were open-label.

A double-blind approach was used
during the randomised-withdrawal phase,
with patients and all study personnel
blinded to treatment.

All study drugs were prepared in identical
opaque gelatin capsule to ensure
adequate blinding.

Settings/locations
where the data
were collected

59 clinical sites in the US, Canada,
Finland, France, Germany, and ltaly

e 28 clinical sites in the US

79 clinical sites in North America and
Europe
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Trial no.
(acronym)

Study 14-002 (TONES 2)

Study ADX-N05 202 (TONES 1)

Study 14-005 (TONES 5)

Trial drugs

Randomised 1:1:1:1 to receive:

e Solriamfetol qd oral 75 mg

e Solriamfetol qd oral 150 mg

¢ Solriamfetol gqd oral 300 mg (unlicensed)
e Matching placebo qd oral

Patients randomised to the 150 and 300 mg
doses, received 75 mg and 150 mg doses,
respectively on days 1-3 for the first week,
and started their full dose from day 4.
Subjects randomised to the 75 mg dose did
not undergo titration.

Randomised 1:1 to receive:

¢ qd solriamfetol 150 mg per day during
weeks 1-4 and 300 mg (unlicensed) per
day during weeks 5-12

e Matching placebo qd

o Patients took the drug on an empty
stomach within 1 hour of awakening

e At the discretion of the investigator,
changes in dosing were permitted based
on tolerability and efficacy

¢ Titration phase: Patients started on
solriamfetol 75 mg qd and were titrated
once every 3 or more days to a
maximum dose of 300 mg (unlicensed).
Down-titration was permitted at any time
for safety reasons. Investigators were
instructed to titrate patients to the
maximal tolerated dose.

e Maintenance phase: during which up to 3
dose adjustments were allowed within
the first 12 weeks.

e Randomised withdrawal phase: during
which patients were randomised 1:1 to
receive placebo or continue their stable
dose of solriamfetol. At the end of the
withdrawal phase, patients resumed
solriamfetol for the remainder of the
study, at the dose they were receiving at
the beginning of the withdrawal phase.

Permitted and
disallowed
concomitant
medications

Patient
s with prior use of medications for the

e Excluded medications varied by patient
group (Group A or Group B) and included
OTC or prescription medications that
could affect evaluation of excessive
sleepiness (see Appendix L for details).
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Trial no.
(acronym)

Study 14-002 (TONES 2)

Study ADX-N05 202 (TONES 1)

Study 14-005 (TONES 5)

treatment of narcolepsy including any
OTC sleep aids or stimulants could enrol
provided their last use was at least five
half-lives of the drug(s) in question and
they had returned to their baseline level
of EDS (see Appendix L for details).

¢ Patients with narcolepsy could have anti-
cataplectic medications

Primary outcomes

See Section B.2.3.1.2

Other outcomes in
the economic
model or specified
in scope

See Section B.2.3.1.2

Pre-planned
subgroups

e Presence or absence of cataplexy

Abbreviations: BMI, body mass index; DSM-5, Diagnostic and Statistical Manual of Mental Disorders, 5th edition; EDS, excessive daytime sleepiness; ESS, Epworth
Sleepiness Scale; ICSD-3, International Classification of Sleep Disorders-3; IVRS, Interactive Voice Response System; Interactive Web Response System; MWT, Maintenance
of Wakefulness Test; OSA, obstructive sleep apnoea; OTC, over the counter; qd, once daily; SNRI, serotonin-norepinephrine reuptake Inhibitor; SSRI, Selective serotonin
reuptake inhibitor; TCAs, tricyclic antidepressants; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
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B.2.3.1.3

Trial outcomes

Trial endpoints for TONES 2, TONES 1, and TONES 5 are outlined in Table 5. An explanation of each of the endpoints and how

they are interpreted is provided in Table 6.

Table 5. Endpoints in TONES trials

TONES 2

TONES 1

TONES 5

Open-label phase

Randomised-withdrawal

determined from first four
trials of a 40-minute MWT
from baseline to week 4.

o Time course of efficacy on
MWT: Change in sleep
latency time (minutes), at
weeks 4 and 12, on each of
five 40 minute MWT trials.

sleep latency time (minutes),
from baseline to week 4,
determined from the first four
trials of a 40 minute MWT.

phase
Primary Co-primary efficacy Co-primary efficacy There was no primary efficacy | ESS: Change from the
eff(ljcac.ytf e ESS: Change from baseline | ¢ MWT: Change in mean eﬂdpomt during the open-label beg(;nnnjg LO thﬁ]gnd Ofl the. d
endpoin to week 12. sleep latency time (minutes), phase. randomised-withdrawal period.
; from baseline to week 12
¢ MWT: Change in mean ! .
sleep latency time (minutes), dgt:erm]clne;jofrom thelclilsvt_lfour
from baseline to week 12, trials of a 40 minute
determined from first four e CGl-c: Percentage of
trials of 40-minute MWT. patients rated as improved
at the last assessment.
Other Secondary efficacy Secondary efficacy Endpoints were reported HRQoL endpoints:
putcomes _used e ESS: Change from baseline | ¢ ESS: Change from baseline separately for Group A and B. .
In economic to weeks 1, 4 and 8. to weeks 4 and 12 and over | Efficacy endpoints
model and/or the treatment duration
specified in e MWT: Change in mean e ESS (Group A): Change Safety
scopet sleep latency time (minutes), | ¢« MWT: Change in mean over time from baseline in e Including AEs, serious AEs

the parent study, and from
last assessment in the
parent study.

e ESS (Group B): Change
over time from TONES 5
baseline.

discontinuations
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TONES 2

TONES 1

TONES 5

Open-label phase

Randomised-withdrawal

patients who reported
improvement at week 12.

Secondary efficacy

e PGl-c: percentage of
patients who reported
improvement at weeks 1, 4
and 8.

e CGl-c: percentage of
patients reported as
improved* at weeks 1, 4, 8
and 12.

Productivity
e \WPAI:SHP scores.

patients reported as
improved* at week 4

e PGI-c: percentage of
patients who reported
improvement

Post-hoc analyses

o MWT: evaluation of the fifth
trial of a 40 minute MWT

Exploratory

e Change from baseline in the
median number of
cataplectic attacks per week

Efficacy endpoints:

¢ PGl-c: percentage of
patients who reported
improvementt from
beginning treatment to each
time point.

¢ CGl-c: percentage of
patients reported as
improved* from baseline to
each time point.

Economic endpoints
o WPAI:SHP.

phase
Post-hoc analyses HRQoL endpoints:
e ESS: percentage of patients e FOSQ-10 subscale and total
with a normal ESS score scores.
(ESS =10; Table 6). e SF-36v2 domain, mental and
HRQoL physical component, and
e FOSQ-10 scores. total scores.
e SF-36v2 scores. ° F
e EQ-5D-5L dimensions, Safet
EQ-VAS and index values. atety
Safety . chludiqg AE_s, serious AEs,
. ) discontinuations.
¢ Including AEs, serious AEs,
discontinuations.
All other Key secondary efficacy Secondary efficacy Endpoints were reported Secondary efficacy:
eraeur:g;tr?\is e PGl-c: percentage of e CGl-c: percentage of separately for Group A and B. e PGl-c: percentage of

patients who reported
worsening$ at the end of the
randomised withdrawal
phase.

¢ CGl-c: percentage of
patients reported as worse$
at the end of the randomised
withdrawal phase.
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TONES 2

TONES 1

TONES 5

Open-label phase

Randomised-withdrawal

phase

Exploratory

e Change in the mean and
median weekly number of
cataplexy attacks in the
subgroup of patients with
cataplexy

e PSG: including total sleep
time, number of awakenings,
and wake after sleep onset
at week 12.

(for the subset of patients
with cataplexy)

Abbreviations: AE, adverse event; CGl-c; Clinical Global Impression of change; EQ-5D-5L, 5-level EQ-5D version ; EQ-VAS, EuroQol visual analogue scale; ESS, Epworth
Sleepiness Scale; FOSQ-10, Functional Outcomes of Sleep Questionnaire short version; HRQoL, health-related quality of life; MWT, Maintenance of Wakefulness Test; OSA,
obstructive sleep apnoea; PGI-c, Patient Global Impression of change; PSG, polysomnography; SF-36v2, Short-Form 36-ltem Health Survey version 2; TONES, Treatment of
Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness; WPAI:SHP, Work Productivity and Activity Impairment Questionnaire: Specific Health Problem V2.0.

T Outcomes in bold are incorporated in the health economic model.
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Table 6. Outcome measures used in the TONES trials

Endpoint

Interpretation

ESS

e The ESS is a validated measure with high specificity and sensitivity for assessing
patient-reported subjective sleepiness (87, 88), and provides a measure of a
person’s general level of daytime sleepiness or their average sleep propensity in
daily life (88).

e |t comprises eight questions, asking the subject how likely they would be to doze
off or fall asleep in eight different situations. Responses range from 0=would
never doze to 3=high chance of dozing. Total scores range from 0-24 (88),
where higher scores represent more severe sleepiness.

e Scores =10 are considered within the normal range (87-89).
e Mean (range) scores in people with EDS due to narcolepsy are 17.5 £ 3.5 (13—
23) (88).

¢ A negative change from baseline represents improvement (i.e., a reduction) in
sleepiness. The minimum clinically important difference is estimated to be -2 to -
3 points (negative score represents improvement) (90-92).

e TONES 2/1/5: Patients were asked to complete the ESS with regard to the level
of sleepiness they experienced over the _ using the questionnaire
validated for this duration.

MWT sleep
latency

e The MWT provides a validated objective assessment of the ability to remain
awake (wakefulness) (93-95).

¢ Clinical relevance of the MWT is based on the premise that a person’s volitional
ability to remain awake provides important information regarding their capacity to
stay awake and their response to treatment, for a disorder associated with
excessive sleepiness (95).

o MWT protocols differ by the duration of each wakefulness trial (20 minutes vs.
40 minutes) and MWT results can exhibit a “ceiling effect” in people with normal
levels of wakefulness, which is less pronounced with the 40 minute test as the
40 minute test is more challenging and provides a greater distribution of values.
Accordingly, the MWT40 may be more appropriate than MWT20 in diagnosing
patients with sleep disorders (95).

o Measurements of MWT sleep latency using 40-minute trials (MWT40) range from
0 to 40 minutes. Higher latencies indicate greater ability to stay awake, and a
positive change from baseline represents improvement (increase) in sleep
latency.

¢ Mean sleep latency using MWT40 in normal control patients is reported as
30.4+11.2 minutes by the AASM (95), with 19.4 minutes reported as the lower
limit of normal (94).

e TONES 2: All MWT evaluations were performed subsequent to an overnight stay
at the study site for nocturnal PSG according to a standard protocol.

e TONES 1: All MWT evaluations were performed subsequent to an overnight stay
at the study site

e TONES 5: MWT was not evaluated in this study.

PGl-c

¢ On the PGl-c, patients rate the change in their condition since they started
treatment ranging from 1=very much improved to 7=very much worse.

¢ Improvement was defined as: ratings of “very much”, “much”, “
improved (96).

¢ Worsening defined as: ratings of “minimally”, “much”,

minimally”

very much” worse (97).
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Endpoint Interpretation

CGl-c ¢ On the CGl-c, investigators rate their impression of any change in the patient’s
condition from baseline (before the subject started treatment ranging from 1=very
much improved to 7=very much worse) (96).

¢ Improvement was defined as: ratings of “very much”, “much”, “minimally”
improved (96).

¢ Worsening defined as: ratings of “minimally”, “much”, “very much” worse (97).

FOSQ-10 e The FOSQ-10, is a 10-item disease specific QoL questionnaire to assess the
effect of disorders of excessive sleepiness on functional status (98).

¢ Functional status is assessed through 5 subscales (activity level, general
productivity, social outcome, intimacy and sexual relationships, and vigilance)
and a total score (98).

e FOSQ-10 has been shown to perform similarly to the original 30-item version,
exhibiting high internal consistency, effect sizes, and pre- and post-treatment
differences that are highly correlated with the original 30-item version (98).

¢ Higher scores represent better functional status.

SF-36v2 e The SF-36v2 is a generic measure of health status with 36 questions that
measures eight multi-item dimensions of health: physical functioning, social
functioning, role limitations due to physical problems, role limitations due to
emotional problems, mental health, vitality (energy/fatigue), pain, and general
health perception (99).

¢ The tool yields scores for each dimension (0—100), with higher scores
representing better health, as well as two summary scores (Physical Component
Summary and Mental Component Summary) (99).

EQ-5D-5L e The EQ-5D-5L is a generic measure of health status consisting of five
questions/dimensions (Mobility, Self-Care, Usual Activities, Pain/Discomfort, and
Anxiety/Depression) with five response levels each (no problems, slight
problems, moderate problems, severe problems, and extreme problems/unable
to do) (100).

¢ Responses are used to derive an overall EQ-5D-5L index score (O=death,
1=perfect health), and a health status VAS between 0 (“the worst health you can
imagine”) and 100 (“the best health you can imagine”) (100).

WPAI:SHP e The WPAI:SHP questionnaire is a 6-item patient-reported questionnaire that
measures % of work time missed (absenteeism), % impairment while working
(presenteeism), % of overall work impairment (work impairment), and % of
activity impairment (activity impairment) because of a specified health problem
during the past 7 days (101, 102).

¢ The validity of the WPAI has been established in a number of diseases (103).

e Outcomes are expressed as impairment percentages, with higher numbers
indicating greater impairment and less productivity (101). A negative change
from baseline represents improvement.

e TONES 2:The WPAI:SHP was used with “narcolepsy” as the SHP.
e TONES 1: WPAI:SHP was not evaluated in this study.
e TONES 5: The WPAI:SHP was used with “narcolepsy” or “OSA” as the SHP.

Abbreviations: AASM, American Academy of Sleep Medicine; CGl-c; Clinical Global Impression of change; EDS,
excessive daytime sleepiness; EQ-5D-5L, 5-level EQ-5D version ; ESS, Epworth Sleepiness Scale; FOSQ-10,
Functional Outcomes of Sleep Questionnaire short version; MWT (n), Maintenance of Wakefulness Test
(duration in minutes); OSA, obstructive sleep apnoea; PGl-c, Patient Global Impression of change; PSG:
polysomnography; QoL, quality of life; SF-36v2, Short-Form 36-Item Health Survey version 2; VAS, visual
analogue scale; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness;
WPAI:SHP, Work Productivity and Activity Impairment Questionnaire: Specific Health Problem V2.0.
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B.2.3.2 Baseline characteristics and demographics

B.2.3.2.1 TONES 2 (Pivotal comparative Phase 3 study)

Of the 239 patients who were randomised, 236 received at least 1 dose of study

drug (including 75, 150 and 300 mg) and were included in the Safety Population.

Based on the Safety Population, baseline demographic and clinical characteristics

were similar across treatment groups (Table 7).

e The majority of patients (overall total) were white (80.1%), female (65.3%), with

mean body mass index (BMI) of 28.3 kg/m?.

e The majority of patients (64.4%) were rated by clinicians as being moderately

or markedly ill and were characterised by EDS and impaired wakefulness, as
indicated by baseline mean (SD) ESS scores of 17.2 (3.2) and MWT sleep

latency scores of 7.5 (5.7) minutes, respectively.

e Approximately 39% of patients were rated as markedly ill, as assessed by the

Clinician Global Impression of Severity (CGI-s). Using the same tool,

approximately 32% of patients were considered to be severely ill or amongst

the most extremely ill patients.

e Cataplexy was present in 50.8% of patients, with similar percentages in each

treatment group.

Table 7. TONES 2: Baseline demographics and clinical characteristics (Safety

Population)
Characteristic’ Solriamfeto
Placebo Solriamfeto | Solriamfeto 1300 mg Solriamfeto
N=59 175 mg 1150 mg (unlicensed | | Combined
N=59 N=59 ) N=177
N=59
Age, years 36.0 36.5(12.8) | 38.1(13.0) | 34.3(11.5) | IIIINNE
(15.2)
Sex, n (%)
Male 24 (40.7) | 22(37.3) 17 (28.8) 19 (32.2) e
Race, n (%)
White 47 (79.7) | 46 (78.0) 48 (81.4) 48 (81.4) I
Black or African 10 (16.9) 12 (20.3) 6 (10.2) 5 (8.5) ]
American
Asian 0 0 3(5.1) 3(5.1) ]
Other 2(3.4) 1(1.7) 2 (3.4) 3(5.1) ]
BMI, kg/m?2 29.1(6.0) | 27.9(5.4) 27.9 (5.8) 28.1(6.3) [
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Characteristic’ Solriamfeto
Placebo Solriamfeto | Solriamfeto 1300 mg Solriamfeto
N=59 175 mg 1150 mg (unlicensed | | Combined
N=59 N=59 ) N=177
N=59
Presence of cataplexy, n | 29 (49.2) | 31 (52.5) 30 (50.8) 30 (50.8) ]
(%)
ESS score? 17.3(2.8) | 17.3(3.5) 16.9 (3.7) 17.2 (2.8) I
MWT sleep latency, 6.1 (5.6) 7.5(5.4) 7.7 (5.6) 8.7 (6.2) e
minutest
Baseline CGl-s score, n (%)
1=Normal, not at all ll 0 0 0 0 |
2=Borderline ill 0 0 0 0 |
3=Mildly ill 1(1.7) 3(5.1) 3(5.1) 1(1.7) ]
4=Moderately ill 14 (23.7) 14 (23.7) 16 (27.1) 17 (28.8) e
5=Markedly ill 26 (44.1) | 20 (33.9) 24 (40.7) 21 (35.6) e
6=Severely ill 13 (22.0) 17 (28.8) 13 (22.0) 12 (20.3) e
7=Among the most 4 (6.8) 5 (8.5) 3(5.1) 8 (13.6) e
extremely ill
Missing 1(1.7) 0 0 0 |

Abbreviations: BMI, body mass index; CGl-s, Clinical Global Impression of Severity; EDS, excessive daytime
sleepiness; ESS, Epworth Sleepiness Scale; MWT, Maintenance of Wakefulness Test; SD, standard deviation;
TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
1 Data are presented as mean (SD) unless otherwise noted.
I MWT measures participants’ ability to stay awake for a given period of time. Participants were included if their
baseline mean sleep latency was <25 minutes on the first four trials of a five-trial, 40-minute MWT.

§ ESS scores range from 0-24, with scores of 16—24 indicating more severe EDS.

Source: Thorpy 2019 (77).

Prior therapy for patients with narcolepsy
e In TONES 2, - of patients in the placebo arm and - of patients in the

solriamfetol arms (respectively |} I and Il of the 75, 150, and 300 mg

arms) reported prior use of medications; the classes of medications previously

used were consistent with the medical history and symptomatology of patients

with narcolepsy:

— Of the patients in the combined solriamfetol group with prior medication use

I had used stimulants.

— Almost half of patients had prior use of modafinil (- placebo; -

combined solriamfetol).

— A breakdown of the prior use of comparator treatments (as defined in the

final NICE scope) by treatment arm in TONES 2 is shown in Table 8.
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Table 8. Prior use of comparator treatments by patients in TONES 2 (Safety
Population)

Preferred name, n (%) Placebo Solriamfetol
N=59 75 mg 150 mg 300 mg All doses
N=59 N=59 (unlicensed) N=177
N=59

Dexamfetamine ] ] i I ]
Dexamfetamine sulfate ] ] I ] I
Methylphenidate hydrochloride | | Gz I e ] ]
Methylphenidate ] I ] I I
Modafinil Il B I B | e

Il B B B e

Sodium oxybate

Abbreviations: CSR, clinical study report; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy
Excessive Sleepiness.
Source: CSR Table 10 (76).

B.2.3.2.2 TONES 1 (Supportive comparative Phase 2 study)

Of the 213 patients who were screened, 93 were enrolled, randomised, received
=1 dose of study drug (solriamfetol 150/300 mg, n=44; placebo, n=49), and were
included in the Safety Population. Based on the Safety Population, the baseline
demographic and clinical characteristics were similar across groups (Table 9).
e The majority of patients were white (74.2%), female (64.5%), and mean BMI
was 26.6 kg/m?.
e Baseline mean (SD) ESS score 17.3 (3.3) indicated pathological levels of EDS
and baseline mean (SD) MWT sleep latency score was 5.7 (4.5) minutes.

e Cataplexy was present in 35.5% of patients.

Table 9. TONES 1: Baseline demographics and clinical characteristics (Safety
Population)

Characteristict Solriamfetol Placebo Total
N=44 N=49 N=93
Age, years 41.0 (12.3) 36.7 (11.7) 38.7 (12.1)
Sex, n (%)
Male 14 (31.8) 19 (38.8) 33 (35.5)
Race, n (%)
White 30 (68.2) 39 (79.6) 69 (74.2)
Black or African American 12 (27.3) 10 (20.4) 22 (23.7)
Other 2 (4.6) 0 2(2.2)
BMI, kg/m? 26.8 (4.5) 26.4 (4.4) 26.6 (4.5)
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Characteristict Solriamfetol Placebo Total
N=44 N=49 N=93
Presence of cataplexy, n (%) 17 (38.6) 16 (32.7) 33 (35.5)
MWT sleep latency, minutes*s 5.7 (5.9) 5.7 (2.8) 5.7 (4.5)
ESS score’! 17.3 (3.7) 17.4 (2.9) 17.3 (3.3)

Abbreviations: BMI, body mass index; EDS, excessive daytime sleepiness; ESS, Epworth Sleepiness Scale;
MWT, Maintenance of Wakefulness Test; SD, standard deviation; TONES, Treatment of Obstructive sleep
apnoea and Narcolepsy Excessive Sleepiness.

1 Data are presented as mean (SD) unless otherwise noted.

+ MWT values are the mean of the first four trials of a five-trial, 40-minute MWT.

§ Values of clinical measures at baseline are for the intent-to-treat population (placebo, n=47; solriamfetol, n=43)
II'ESS scores range from 0—24, with higher scores indicating more severe EDS.

Source: Ruoff 2016 (75).

B.2.3.2.3 TONES 5 (Long-term Phase 3 study)

This submission pertains to solriamfetol for treating patients with EDS due to
narcolepsy, and only baseline characteristics for the narcolepsy population
are presented here. Baseline characteristics for the overall population are
presented in Appendix L. Baseline characteristics for the patients with OSA
are not presented herein but will be provided in the upcoming appraisal of
solriamfetol for treating EDS caused by OSA (ID1499).

B.2.3.2.3.1 Open Label Phase
A total of 643 patients (OSA, n=417; narcolepsy, n=226) were included in the overall

Safety Population, defined as any patient who took at least one dose of study drug in
the open-label phase. Baseline demographic and clinical characteristics of the
patients with narcolepsy in TONES 5 are presented in Table 10.

Of the patients with narcolepsy in the overall open-label Safety Population:

e The majority of patients were white (80.1%), female (64.6%), with mean BMI
greater than 28 kg/m?.

e Two-thirds of patients were rated as moderately (.) or markedly ill (41%), as
assessed by the CGl-s. Using the same tool, approximately B of patients were
considered severely ill or among the most extremely ill patients.

e 50.4% of patients with narcolepsy reported having cataplexy at baseline.

e Baseline mean ESS score at the beginning of this study was - for both Group
A and Group B.
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Table 10. TONES 5: Baseline demographics and clinical characteristics of patients
with narcolepsy' (Safety Population, open-label phase)

Characteristic* Combined solriamfetol
Narcolepsy N=226
Age, years 38.7 (13.5)
Sex, n (%)
Male 80 (35.4)
Race, n (%)
White 181 (80.1)
Black or African American e
Other [
Presence of cataplexy 114 (50.4)
Body mass index, kg/m? 28.3 (5.8)
Baseline ESS score! 17.3 R
Baseline ESS score$ 17.9 (IR
CGil-s, n (%)
1=Normal, not at all ill |
2=Borderline ill |
3=Mildly ill [
4=Moderately ill e
5=Markedly ill 93 (41.2)
6=Severely ill 54 (23.9)
7=Among the most extremely ill [
Missing [

Abbreviations: CGl-s, Clinical Global Impression of severity; CSR, clinical study report; ESS, Epworth Sleepiness
Scale; MWT, Maintenance of Wakefulness of Test; OSA, obstructive sleep apnoea; SD, standard deviation;
TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

TTONES 5 included patients with both OSA and narcolepsy. This submission is for solriamfetol for narcolepsy;
therefore results for OSA are not presented.

I Data are presented as mean (SD) unless otherwise noted.

I Baseline ESS score in the parent study (Group A only).

§ Baseline ESS score in the current study (Group B only).

** Baseline CGl-s scores for Group A were obtained from the baseline of the parent study

Source: CSR Table 9, Table 10 (84).
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Prior therapy for patients with narcolepsy
e In TONES 5, for the open label phase, . of patients with narcolepsy reported

prior use of medication.
The most frequently used prior medications were drugs to treat somnolence
or EDS.

Of the patients with narcolepsy with prior medication use, 80.1% reported

prior stimulant use.

- - of patients receiving solriamfetol had prior use of modafinil.

A breakdown of the prior use of comparators treatments (as specified in the
final NICE scope) by patients in TONES 5 is shown in Table 11.

Table 11. Prior use of comparator treatments by patients in TONES 5 (Safety
Population, Open Label Phase)

Preferred name, n (%) Solriamfetol | Solriamfetol | Solriamfetol Combined
75 mg 150 mg 300 mg solriamfetol
(n=15) (n=63) (unlicensed) (n=226)
(n=148)
Dexamfetamine e ] ] I
Dexamfetamine sulfate I e I I
Methylphenidate I I I I
Methylphenidate hydrochloride - - - -
Modafinil I I I I
Sodium oxybate I N I N

Abbreviations: CSR, clinical study report; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy
Excessive Sleepiness.
Source: CSR Table 14.1.8.1a (84).

B.2.3.2.3.2 Randomised withdrawal phase
A total of 282 patients (OSA, n=203; narcolepsy, n=79) were treated in the 2-week

randomised withdrawal phase and comprised the Safety Population for that phase.

For subjects in the randomized withdrawal period, baseline disease characteristics
were generally similar to those for subjects in the Safety Population of the open-label

period.
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B.2.4  Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Analysis sets
The main analysis population sets in the TONES 2, TONES 1, and TONES 5 trials

are defined in Table 12. The number of patients in each population set for each trial
is provided in Appendix D (Section D.2).

Table 12. Analysis sets used in TONES trials

TONES 2 TONES 1 TONES 5
Safety e All patients who e All patients who o All patients who
Population received 21 dose of received 21 dose of received 21 dose of
study drug. study drug. study drug.
o Used for safety o
evaluations.
mITT ¢ All patients who ¢ All patients who were ¢ All patients randomised
Population received 21 dose of randomised, received into the withdrawal
study drug and had a =1 dose of study drug phase, received 21
baseline and =1 and had 21 dose of study drug in
post-baseline post-baseline efficacy the withdrawal phase,
evaluation of ESS or assessment and had evaluable
MWT. o Used for primary efficacy data at week 29
e Used for primary endpoint analyses. (Group A) or week 28
endpoints and other (Group B).
efficacy endpoints. e Used for analyses of
the randomised-
withdrawal phase.
Per- °
Protocol
Population

_F_

Abbreviations: ESS, Epworth Sleepiness Scale; mITT, modified intent-to-treat; MWT, Maintenance of
Wakefulness Test; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
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B.2.4.2

Statistical information

A summary of the statistical methods used in the TONES 2, TONES 1 and TONES 5 trials is presented in Table 13.

Table 13. Summary of statistical analyses

e This sample size was based on an
estimate of 54 patients per group to
provide at least 80% power to detect a
difference of 4 points on the ESS and 6
minutes in mean sleep latency time (from
mean of the first 4 trials of the MWT) from
baseline to week 12 between each
solriamfetol group and placebo.

e These estimates were based on the
effects observed at the 150 and 300 mg
doses in two phase 2 studies (74, 75). This
calculation assumed SDs in the changes
from baseline of 6 points for ESS and 10

latency for the first four trials of a 40-
minute MWT.

¢ A minimum sample size of 41 patients
per treatment group was considered
sufficient to detect a difference in
mean change from baseline in sleep
latency times of 3.8 minutes given a
pooled SD of 6.0 minutes, a power of
80% and a significance level of 0.05
using a two-sample t-test.

e Sample size was increased to 45
patients per group to allow for 10%
missing data.

Trial number TONES 2 TONES 1 TONES 5
(acronym)
Hypothesis e To evaluate the efficacy of solriamfetol | Primary null hypothesis:
objective for improvement of wakefulness and
reduction of EDS in adults with
narcolepsy with or without cataplexy Secondary
over a lo09nger treatment duration (as | pull hypotheses:
compared with Study 201, see Section m
B.2.2).
Sample size, ¢ Accounting for withdrawals, approximately |e Sample size calculation was based on |e
power 240 patients were planned for enrolment, the difference in mean change from
calculation approximately 60 per treatment group. baseline at week 12 in mean sleep

e A sample size of 300 patients in the withdrawal
phase, approximately 150 per group, was
estimated to provide at least 95% power to
detect a difference of 3 points in ESS scores
from the beginning to the end of the withdrawal
phase. This calculation assumed a common
SD of 7 points for the ESS change during the
withdrawal phase and a 2-sided significance
level of 0.05 using a t-test.
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treatment, visit, treatment by-visit
interaction, baseline value of the
corresponding endpoint (as a continuous
covariate), and randomisation stratification

e Comparisons between treatment
groups were evaluated using two-
sided t-tests

Secondary/Other endpoints:

Trial number TONES 2 TONES 1 TONES 5
(acronym)
minutes for MWT, and a 2-sided
significance level of 0.05 using a t test.
Significance ¢ Fixed hierarchical testing was used to e An a-level was maintained at 0.05 for |In the withdrawal phase:
levels and correct for multiplicity, starting with the analyses of both primary endpoints. e To address the multiplicity issue due to
multiplicity highest solriamfetol dose for the « No adjustments were made for multiple efficacy endpoints, a fixed hierarchical
co-primary endpoints and followed by the multiplicity in testing other endpoints. testing sequence was employed, starting with
key secondary endpoint. ESS and proceeding to PGI-c and CGl-c if the
¢ Both co-primary endpoints (ESS and primary endpoint was significant.
MWT) had to be significant at 0.05 in the o Testing stopped when a significance level
primary analysis, for testing to proceed to exceeded 0.05.
the key secondary endpoint (PGI-c); E . bet Iriamfetol and
testing proceeded to subsequent lower * Ior cct;mpatntions de v]:/?;zn sghrljam e IO ﬁn
doses with statistical significance claimed P atpe to, a d een dot el\/\_n fratV\ia phase,
only for outcomes above the break in the patients rahdomised 1o solrlamtetol were
hierarchy. treated as a single group regardless of the
) dose received. Thus, there were no multiplicity
e Nominal p values are presented for issues with respect to multiple doses in the
differences below the hierarchical break. hypotheses testing.
[ ]
Statistical Co-primary endpoints primary analyses: |Co-primary endpoints primary Withdrawal phase
analysis « MMRM model, including fixed effects for | analyses: Primary endpoints primary analyses:

e Evaluated usini ANCOVA,
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Trial number TONES 2 TONES 1 TONES 5
(acronym)
factor (i.e. presence/absence of o Percentages of patients (for CGl-c and | e Results are presented as LS mean treatment
cataplexy). PGlI-c) were evaluated using Fisher’s difference (95% CI).
e Restullts are presented as LS mean and SE | €xact test. Secondary/other endpoints:
of tzeatment difference versus placebo Sensitivity Analysis e PGl-c and CGl-c were evaluated using a chi-
(95% Cl). e ANCOVA was performed as a squared test.
Co-primary endpoints sensitivity analysis for the primary N
sensitivity/secondary analyses: efficacy endpoint of MWT to confirm r
e Four sensitivity analyses were performed treatment differences and evaluated Open label phase
to assess the impact of missing data and potential site or treatment-by-site P P , _
evaluate the robustness of the primary interactions. e The open-label efficacy endpomts (ESS, PGI-
analysis using single Post-hoc analysis ¢, and CGl-c) were summarised by
imputation approaches (LOCF and mean |, Estimation of the effect size of the tatist ds\?grlptlve
imputation) and using mean MWT sleep latency change from > ||§ IC; the ch in ESS f ore
multiple imputation approaches (Markov baseline was performed post-hoc applicable, theé changes in rom prior
chain Monte Carlo with regression method e study baseline an_d from the end of the prior
4 > based on least squares mean divided studv were examined
and Pattern Mixture model using dropout by SD. y '
pattern imputation method). Sensitivity/Secondary analyses
Secondary/other endpoints: o
e PGI-c, CGl-c and EQ-5D-5L Dimensions
were analysed using chi-squared tests.
o For the other ESS and MWT endpoints
and the FOSQ-10, SF-36v2, EQ VAS, EQ-
5D-5L Index, and WPAI:SHP endpoints,
an MMRM model similar to that used in the
primary analysis of the co-primary
endpoints was used.
Data Primary endpoints ¢ Missing data for the co-primary Primary and secondary endpoints
management, |, For primary analysis of the primary endpoints at week 12 were imputed |4
patient endpoints missing data were evaluated using LOCF.
withdrawals using MMRM. Four sensitivity analyses e Results for assessments of other
using single and multiple imputation time points are presented as
observed. (see “Statistical analysis” in this table).
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Trial number TONES 2 TONES 1 TONES 5
(acronym)

methods were conducted (see “Statistical Post-hoc analyses
analysis” in this table). e Post hoc analysis assessing patients achieving
Other endpoints normal values on the ESS (ESS <10; Table 6)

e For PGI-c and CGl-c, missing data were were imputed using a LOCF approach.

imputed using LOCF.

¢ As described under “statistical analysis” in
this table, other ESS and MWT endpoints
and the FOSQ-10, SF-36v2, EQ VAS, EQ-
5D-5L Index, and WPAI:SHP endpoints,
were analysed using MMRM.

Post-hoc analyses

e Post hoc analyses assessing patients
achieving normal values and clinically
meaningful change on the ESS were
based on the mITT Population using a
LOCF approach.

Abbreviations: ANCOVA, analysis of covariance; CGl-c; Clinical Global Impression of change; Cl, confidence interval; EQ-5D-5L, 5-level EQ-5D version ; EQ-VAS, EuroQol
visual analogue scale; ESS, Epworth Sleepiness Scale; FOSQ-10, Functional Outcomes of Sleep Questionnaire short version; LOCF, last observation carried forward; LS
mean, least squares mean; mITT, modified intent to treat; MMRM, mixed effect repeated measures; MWT, Maintenance of Wakefulness Test; OSA, obstructive sleep apnoea;
PGl-c, Patient Global Impression of change; qd, once daily; SD, standard deviation; SE, standard error; SF-36v2, Short-Form 36-Item Health Survey version 2; TONES,
Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness; WPAI:SHP, Work Productivity and Activity Impairment Questionnaire: Specific Health Problem
V2.0.

T Worsening on PGI-c and CGl-c defined as “minimally”, “much”, or “very much” worse.
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B.2.4.3 Participant flow in the TONES randomised controlled trials
For full details of participant flow for the TONES 2, TONES 1, and TONES 5 trials

see Appendix D (Section D.2). Summaries for each trial are provided in the

subsequent sections.

B.2.4.3.1 TONES 2

In total, 364 patients were screened for entry, with 125 screen failures.
239 patients were randomly assigned to receive solriamfetol 75 mg (-),
solriamfetol 150 mg ), solriamfetol 300 mg (Jil), or placebo ().
236 patients were randomised and took at least one dose of study drug (Safety
Population);
|
I
231 patients successfully completed baseline and at least one post-baseline
evaluation of ESS and MWT (modified intent-to-treat [mITT] Population):
1 patient randomised to placebo and 4 patients randomised to solriamfetol
150 mg did not have a baseline or at least one post-baseline efficacy
assessment of ESS and MWT.
The discontinuation rate was highest in the solriamfetol 300 mg (unlicensed)
dose arm (27.1%), with lack of efficacy (n=6, 10.2%) and AEs (n=5, 8.5%) the
most common reasons for discontinuation. The next highest discontinuation
rate was for solriamfetol 75 mg (16.9%), followed by placebo (10.3%), and
solriamfetol 150 mg (7.3%).
— Discontinuation due to lack of efficacy did not appear to be dose-related.
— Three of the six patients who discontinued due to lack of efficacy in the
300 mg group and three of the four patients who discontinued due to lack of
efficacy in the 75 mg group had cataplexy at screening and had discontinued
their anti-cataplectic medication(s) prior to starting study drug on day 1 of the
current study.

Overall, 195 patients completed the study.
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B.24.3.2 TONES1

e A total of 213 patients were screened for entry, with 120 screen failures.

e 93 patients were randomly assigned to receive solriamfetol (n=44) or placebo
(n=49). All patients received at least one dose of study drug (Safety
Population); 3 patients did not have a post-baseline efficacy evaluation; thus
90 patients formed the Intent-To-Treat (ITT) Population.

e The discontinuation rate was highest in the placebo group (22.4%) with patient
request (n=5, 10.2%) and lack of efficacy (n=3, 6.1%) the most common
reasons for discontinuation.

e 74 patients successfully completed the study and had at least one post-

baseline efficacy evaluation (n=38, placebo; n=36 solriamfetol).

B.24.3.3 TONES 5

¢ In total, 651 patients were screened for entry, with 6 screen failures.
— 645 patients were enrolled in the study and 2 patients withdrew before
receiving study drug (1 for other reasons; 1 withdrawal of consent).
— 643 patients were enrolled and received 21 dose of solriamfetol during the
open-label phase (Safety Population: n=226 narcolepsy; n=417 OSA).

¢ 519 patients (81%) were from Group A and had completed the TONES 2
or TONES 3 pivotal trials for solriamfetol in narcolepsy or OSA,
respectively; these patients were immediately enrolled in TONES 5
without a break in treatment between studies and were planned for up to
40 weeks of treatment in TONES 5 to provide up to 52 weeks of
continuous efficacy and safety data in total.

0 124 patients (19%) were from Group B and had historically completed
TONES 4, or a Phase 2 study (TONES 1, ADX-N05 201, 15-004, or
15-005), before being enrolled in TONES 5. As such these patients may
have had a break in treatment between completing the parent study and
enrolling in TONES 5 (approximate break in treatment was 2-3 years for
patients who completed TONES 1 or Study 201, and ranged from days to
weeks for patients who completed TONES 4 or Study 15-004 or 15-005),

and thus were planned for up to 52 weeks of treatment in TONES 5.
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o A total of 282 patients were randomised into the withdrawal phase (n=142
placebo, n=140 solriamfetol: 13, 46 and 81 patients continued solriamfetol
75 mg, 150 mg and 300 mg, respectively).
— Of these, 278 completed the withdrawal phase (- narcolepsy [- placebo,
I soiriamfetol]; [l OSA: [l placebo, [l solriamfetol)).
e Overall, 458 patients completed the study (n=150 narcolepsy; n=308 OSA).
— Of the 185 patients who discontinued, the most frequently reported reasons
were AEs (9.5%: narcolepsy, 10.2%; OSA, 9.1%), and lack of efficacy (8.4%:
narcolepsy, 17.3%; OSA, 3.6%).
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B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

A summary quality assessment, in accordance with the NICE recommended
checklist for RCT assessment of bias, for the pivotal trial TONES 2 and the
supporting trial TONES 1 is provided in Table 14. A complete quality assessment for
TONES 2 and TONES 1 is provided in Appendix D. A summary quality assessment
for the non-RCT trial TONES 5 is presented below; given that the study was
originally set up as a long-term, single arm, non-randomised study, and only a
proportion entered the 2-week randomised withdrawal phase, a complete quality

assessment using a checklist for non-RCTs is provided in Appendix D.

TONES 2
TONES 2 was a large, randomised, multinational, double-blind, placebo-controlled,

well conducted and methodologically robust Phase 3 study. The study protocol and
its amendments were approved by an institutional review board or independent
ethics committee for each study centre, and the study was conducted in accordance
with Good Clinical Practice, and with the Standard Operating Procedures of the
contract research organization and Jazz Pharmaceuticals, including the Declaration

of Helsinki.

TONES 2 was conducted in a double-blind manner, with patients, investigators and
study personnel blinded to study drug treatments. Randomisation to study drug
treatment was via a central Interactive Voice or Web Response Service
(IVRS/IWRS), and the study drug and placebo were prepared in identical gelatin

capsules to ensure adequate blinding. The risk of bias in TONES 2 was low.

TONES 1
TONES 1 was a randomised, double-blind, placebo-controlled, well conducted and

methodologically robust Phase 2b study, and is a supporting RCT to TONES 2.
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Table 14. Quality assessment results for parallel group RCTs (TONES 2 and TONES 1)

Acronym (Trial number) TONES 2 TONES 1

(14-002) (ADX-N05
202)

Was randomisation carried out appropriately? Yes Yes

Was the concealment of treatment allocation adequate? Yes Yes

Were the groups similar at the outset of the study in terms of Yes Yes

prognostic factors?

Were the care providers, participants and outcome assessors blind Yes Yes

to treatment allocation?

Were there any unexpected imbalances in drop-outs between No No

groups?

Is there any evidence to suggest that the authors measured more No No

outcomes than they reported?

Did the analysis include an intention-to-treat analysis? If so, was this Yes Yes
appropriate and were appropriate methods used to account for
missing data?

Are conflicts of interest reported? Yes Yes
Were concomitant therapies aside from the trial drug(s) allowed? Yes Yes
Does treatment administration reflect recommended clinical practice Yes No

(i.e., initial dose and titration)?

TONES 5
TONES 5 was a large, multinational, open-label, well conducted and

methodologically robust Phase 3 extension study that also contained a 2 week,
double-blind, placebo-controlled randomised withdrawal component. The study
protocol and its amendments were approved by an institutional review board or
independent ethics committee for each study centre, and the study was conducted in
accordance with Good Clinical Practice, and with the Standard Operating
Procedures of the contract research organization and Jazz Pharmaceuticals,

including the Declaration of Helsinki.

The randomised withdrawal component of TONES 5 was conducted in a
double-blind manner, with patients, investigators and study personnel blinded to
study drug treatments. Randomisation to study drug treatment was via a central
IVRS/IWRS, and the study drug and placebo were prepared in identical gelatin

capsules to ensure adequate blinding.
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B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1

TONES 2 (Pivotal comparative Phase 3 study)

Results for the unlicensed 300 mg dose have not been presented

B.2.6.1.1

Treatment exposure in TONES 2

The mean duration of treatment exposure was generally comparable across the

placebo and solriamfetol 75 and 150 mg groups, ranging from 74—77 days. The

median exposure was 84.0 days for all groups.

B.2.6.1.2

Co-primary efficacy endpoints: ESS and MWT at week 12

The solriamfetol 150 mg dose met the co-primary endpoints of ESS and MWT.

Solriamfetol significantly reduced sleepiness, and increased the ability to maintain

wakefulness in patients with EDS caused by narcolepsy, as shown by, respectively:

e Statistically significant improvement in ESS scores compared with placebo for
solriamfetol 75 mg (p=0.0211) and 150 mg (p<0.0001) (Table 15, Figure 4).

e Statistically significant improvement in 12-week MWT sleep latency times

compared with baseline for the solriamfetol 150 mg dose (p<0.0001).

Significance was not achieved for the solriamfetol 75 mg dose (Figure 5).

Table 15. TONES 2: Co-primary and key secondary efficacy endpoints (week 12; mITT

Population)
Placebo Solriamfetol 75 mg | Solriamfetol 150 mg
N=58 N=59 N=55
Co-primary endpoints
Change in ESS score from baseline to week 12
LS mean (SE) -1.6 (0.7) -3.8 (0.7) -5.4 (0.7)
LS mean difference vs. -2.2 -3.8
placebo
95% Cl -4.0t0 -0.3 -5.6to0 -2.0
p valuef 0.0211 <0.0001
Change in MWT from baseline to week 12, minutes
LS mean (SE) 21(1.3) 4.7 (1.3) 9.8 (1.3)
LS mean difference vs. 2.6 7.7
placebo
95% ClI -1.0t0 6.3 40to11.3
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Placebo Solriamfetol 75 mg | Solriamfetol 150 mg
N=58 N=59 N=55

p valuet 0.1595 <0.0001

Key secondary endpoint

Patients reported improvement (minimally, much, or very much) on PGl-c at week 12

Yes, n (%) 23 (39.7) 40 (67.8) 43 (78.2)
Difference [yes] from 28.1 (10.8 to 45.5) 38.5(21.9t0 55.2)
placebo, % (95% CI)

p value* 0.00238% <0.0001

Abbreviations: Cl, confidence interval; CSR, clinical study report; ESS, Epworth Sleepiness Scale; LS, least
squares; mITT, modified intent to treat; MMRM, mixed effects repeated measures; MWT, Maintenance of
Wakefulness Test; PGI-c, Patient Global Impression of change; SE, standard error; TONES, Treatment of
Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

1 p-value for MWT and ESS are based on MMRM with change from baseline as response variable and fixed
effect of treatment, visit, treatment by visit, randomisation factor, and covariate of baseline value.

I p value for PGI-c based on a chi-squared test; percentage of patients reporting improvement on the PGl-c is
based on n, the number of patients with non-missing values at week 12.

§ Nominal p value, because it is below the hierarchical break.

Source: Thorpy 2019 (77); CSR Table 13 (76).

Figure 4. TONES 2: Change from baseline on the ESS at weeks 1, 4, 8, and 12 (mITT
Population)
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Abbreviations: CSR, clinical study report; LS, least squares; ESS, Epworth Sleepiness Scale; mITT, modified
intent to treat; MMRM, mixed effects repeated measures; SE, standard error; TONES, Treatment of Obstructive
sleep apnoea and Narcolepsy Excessive Sleepiness.

* p<0.05, 1 p<0.0001 vs. placebo. All p values are nominal at weeks 1, 4, and 8.

MMRM with change from baseline as the response variable and fixed effect of treatment, visit, treatment by visit,
randomisation stratification factor (presence or absence of cataplexy), covariate of

baseling] .

Source: Thorpy 2019 (77); CSR Table 14.2.2.2.1 (76).
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Figure 5. TONES 2: Change from baseline in MWT sleep latency at weeks 1, 4, and 12

(mITT Population)
—+ 98T

12 1

LS mean (SE) change from baseline in
MWT sleep Latency (minutes)

4.7
® 2.1
5 6 7 8 9 10 " 12
Week
m Placebo (n=58) Solriamfetol 75 mg (n=59) m Solriamfetol 150 mg (n=55)

Abbreviations: CSR, clinical study report; LS, least squares; mITT, modified intent to treat; MMRM, mixed effects
repeated measures; MWT, Maintenance of Wakefulness Test; SE, standard error; TONES, Treatment of
Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

* p<0.05, 1 p<0.0001 vs. placebo. All p values are nominal at weeks 1 and 4.

MMRM with change from baseline as the response variable and fixed effect of treatment, visit, treatment by visit,
randomisation stratification factor (presence or absence of cataplexy), covariate of baseline,

Source: Thorpy 2019 (77); CSR Table 14.2.1.2.1 (76).

B.2.6.1.3 Secondary analysis of co-primary endpoints

I < sitivity analyses confirmed the robustness of the primary analyses for
the co-primary (ESS and MWT) endpoints at solriamfetol 150 mg.
e Four sensitivity analyses of the co-primary endpoints were performed to test the
potential impact of missing data and evaluate the robustness of the primary
analysis, as described in Section B.2.4.2. All analyses were consistent with and

supported the primary analysis.

B.2.6.1.4 Key secondary endpoint: PGl-c at week 12

¢ Solriamfetol 75 and 150 mg significantly increased the percentage of patients
who reported improvement on the PGI-c compared with placebo at week 12,
representing subjective improvements in their condition (Table 15).

e At week 12, increases were dose-dependent and were significant for the
solriamfetol 150 mg (78.2%) compared with placebo (39.7%; p<0.0001); the
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75 mg dose was nominally significant (67.8%) compared with placebo

(p=0.0023), but the comparison was below the hierarchical break.

B.2.6.1.5 Secondary endpoints: ESS

B.2.6.1.5.1 Patients achieving normal and clinically meaningful ESS scores
(post-hoc analysis)

¢ Solriamfetol dose-dependently increased the percentage of patients who
reported an ESS score within the normal range (ESS <10; see Table 6) after
12 weeks of treatment.

e Of patients receiving solriamfetol 75 and 150 mg, 30.5% and 40.0%
respectively, achieved a normal ESS during the trial compared with 15.5% of

those patients receiving placebo.

B.2.6.1.5.2 ESS over the study period
e At week 12, solriamfetol 75 and 150 mg significantly reduced ESS scores

compared with placebo, indicating reduced EDS (see Section B.2.6.1.1 and
Figure 4).

o Effects on the ESS were dose-dependent over the 12 weeks of the study:
statistically significant effects were observed at the solriamfetol 150 mg dose as

early as week 1 and remained stable over the study duration.

B.2.6.1.6 Secondary endpoints: MWT
B.2.6.1.6.1 MWT over the study period
e Solriamfetol 150 mg significantly increased MWT mean sleep latency compared
with placebo at week 12 (p<0.0001) (see Section B.2.6.1.1 and Figure 5).
o Effects were dose-dependent over the course of the study: statistically
significant effects on MWT were observed as early as week 1 at the 150 mg

dose (p<0.0001) and remained stable throughout the 12 weeks of the study.

B.2.6.1.6.2 Time course of efficacy on MWT: maintenance of wakefulness
throughout the day

o At week 12, the mean change from baseline in each of the five individual MWT
trials was greater for solriamfetol 150 mg compared with placebo (indicating
improvement in wakefulness) beginning 1 hour after dosing and sustained

throughout the day (nominal p<0.05) (Figure 6).
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Figure 6. TONES 2: Change from baseline in sleep latency for each of the five
individual trials in the MWT at week 12 (mITT Population)
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Abbreviations: LS, least squares; mITT, modified intent to treat; MWT, Maintenance of Wakefulness Test; SE,
standard error; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

Note: Individual MWT trials, each of 40-minute duration, were performed at 2-hour intervals at the times shown in
parentheses, starting 1 hour after dosing.

* p<0.05 vs. placebo (nominal).

Source: Thorpy 2019 (77).

B.2.6.1.7 Secondary endpoint: PGl-c and CGl-c

e Patient-assessed (PGI-c) and clinician-reported (CGI-c) improvements in the

patient’s condition were observed with solriamfetol 75 and 150 mg.

For the PGl-c, statistically significant effects compared with placebo were

observed at both doses as early as week 1 and were maintained at weeks 4, 8,

and 12:

— 150 mg: 78.2-89.1%, all p<0.0001; 75 mg: 66.1-71.2%, all p<0.05; placebo:
39.7-53.4%.

For the CGl-c, both doses of solriamfetol resulted in higher percentages of

patients who were reported as improved, with effects for solriamfetol 150 mg

significant from week 1 and maintained over the study:

— 150 mg: 81.8-90.9%, p<0.05 vs placebo at week 1 and p<0.0001 for weeks
4, 8 and 12.

— 75 mg: 66.1-69.5%, non-significant except p<0.05 vs placebo at week 12.

— Placebo: 41.4-55.2%.
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B.2.6.1.8 HRQoL as measured using FOSQ-10, SF-36v2, EQ-5D-5L
FOSQ-10
e Baseline mean (SD) FOSQ-10 scores were lower than normal values (~18
points; Table 6) across all treatment groups: 12.2 (3.1), 11.4 (3.0), and 11.7
(3.1) in the placebo, solriamfetol 75 , and 150 mg groups, respectively.
e Numerical improvements in function compared with placebo, as assessed by
FOSQ-10, were observed for the solriamfetol 75 and 150 mg groups but these

did not reach significance (Table 16).

SF-36v2
e Baseline Physical Component Summary (PCS) and Mental Component

Summary (MCS) scores on SF-36v2 were low (US Population Mean T-

Score=50) (104) and similar to previously reported values in adults with

narcolepsy (PCS score: ~44; MCS score: ~41) (105).

— Baseline mean (SD) SF-36v2 PCS scores were 47.5 (8.8), 47.4 (8.0), and
44 .4 (7.3) in the placebo, solriamfetol 75 and 150 mg groups, respectively.

— Baseline mean (SD) SF-36v2 MCS scores were 47.6 (8.3), 42.9 (10.6), and
46.2 (8.7) in the placebo, solriamfetol 75 and 150 mg groups, respectively.

o At week 12, there were no statistically significant changes in PCS or MCS
summary scores for solriamfetol compared with placebo (Table 16), however at
week 12 both doses of solriamfetol significantly improved the Vitality domain,

and solriamfetol 75 mg significantly improved General Health (all p<0.05).

EQ-5D-5L

e For the EQ-5D-5L dimensions of mobility, self-care, performance of usual
activities, pain and discomfort, and anxiety/depression, no meaningful trends
were observed for any solriamfetol dose compared with placebo during the
study.

e Across the dimensions of the EQ-5D-5L, the LS mean change from baseline for
solriamfetol 75 and 150 mg ranged from [, and I respectively,
compared with |l for placebo.

¢ No meaningful trends were observed for mean changes from baseline in
EuroQol Visual Analogue Scale (EQ-VAS) scores or in EQ-5D-5L index scores

for any solriamfetol dose compared with placebo during the study (Table 16).
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e At baseline, . of patients in TONES 2 had utility scores=1, and therefore

reported no disutility due to their narcolepsy. The lack of meaningful trends in

EQ-5D scores in the narcolepsy population is of uncertain cause. Given the

substantial negative impact that narcolepsy has on QoL (see Section B.1.3),

this may reflect an inability of this generic HRQoL measure to fully detect the

impact of narcolepsy on patient QoL in this particular study design, or may be

due to other factors. Further discussion on the suitability of EQ-5D in the

narcolepsy population and relevance to economic modelling is discussed in

Section B.3.4.

Table 16. TONES 2: HRQoL endpoints (mITT Population)

Placebo Solriamfetol 75 mg | Solriamfetol 150 mg
N=58 N=59 N=55
Change in FOSQ-10 total score from baseline to week 12
LS mean (SE) 1.6 R 241K 2.6 1R
LS mean difference vs. placebo [ | [ |
95% Cl I I
p value - -

Change in SF-36v2 physical component summary score from baseline to week 12

LS mean (SE) 1.1 1R 251K 2.65 IR
LS mean difference vs. placebo 1.5 1.6
95% Cl -0.7t0 3.6 -0.5t0 3.2
p value (nominal) 0.1745 0.1430
Change in SF-36v2 mental component summary score from baseline to week 12
LS mean (SE) - - -
LS mean difference vs. placebo [ | [ |
95% Cl I I
p value (nominal) [ [
Change in EQ-5D-5L Index from baseline to week 127
LS mean (SE) 0.03 (0014) 0.02 (0.014) 0.03 (0.014)
LS mean difference vs. placebo -0.01 0.01
95% Cl -0.05 to 0.03 -0.03 to 0.04
p value 0.7267 0.7903
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Placebo Solriamfetol 75 mg | Solriamfetol 150 mg
N=58 N=59 N=55
Change in EQ-VAS from baseline to week 12
LS mean (SE) 3.1(1.7) 2.7 (1.8) 1.9 (1.7)
LS mean difference vs. placebo -0.4 -1.2
95% ClI -52104.5 -6.0t0 3.7
p value 0.8807 0.6375

Abbreviations: Cl, confidence interval; CSR, clinical study report; EQ-5D-5L, 5-level EQ-5D version ; EQ-VAS,
EuroQol Visual Analogue Scale; FOSQ-10, Functional Outcomes of Sleep Questionnaire short version; HRQoL,
health-related quality of life; LS, least squares; SE, standard error; SF-36v2, Short-Form 36-item Health Survey
version 2; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

Source: Thorpy 2017 (106); Thorpy 2018 (82); CSR Table 26, Table 14.2.6.2, Table 14.2.7.2, Table 14.2.9.2 and
Table 14.2.10.1 (76).

T Crosswalk value sets for the EQ-5D-5L were used to derive the index scores. Values from UK were used if the
country was not available; countries in the trial were USA, Canada, France, Germany, Finland, Netherlands —
crosswalk value sets were not available for Canada or Finland.

B.2.6.1.9 Work productivity and activity impairment: specific health
problem (WPAI:SHP) scale

At baseline, the majority of patients in TONES 2 who were employed reported work
and activity impairment. After 12 weeks of treatment, solriamfetol 150 mg decreased
the rates of presenteeism (impairment while working), decreased overall work

impairment, and reduced activity impairment outside of work (all nominal p<0.05).

B.2.6.1.10 Conclusion

In conclusion, solriamfetol demonstrated dose-dependent efficacy that was
significantly superior to placebo on the co-primary endpoints of ESS and MWT at

12 weeks for the solriamfetol 150 mg dose. The 75 mg dose resulted in significantly
greater improvement than placebo on the ESS but not on the MWT (although the
study was not powered for the 75mg dose). Improvements on both co-primary
endpoints were observed at week 1 for solriamfetol 150 mg, and maintained over the
study duration, indicating that patients did not build a tolerance to solriamfetol
treatment over 12 weeks. Furthermore, on the MWT significant effects were
observed compared with placebo across each of the five individual MWT trials for
solriamfetol 150 mg; at 12-weeks, these effects were observed 1 hour after dosing,

and lasted throughout the day.
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Overall, this Phase 3 study demonstrated the robust effects of solriamfetol for
improving EDS in a large population of patients with narcolepsy, with associated

improvements in functioning and HRQoL.
B.2.6.2 TONES 1 (Supportive comparative Phase 2 study)

B.2.6.2.1 Treatment exposure in TONES 1

At week 4, all patients who were randomised to receive solriamfetol were taking the
150 mg/day dose and all patients were up-titrated to the solriamfetol 300 mg dose
(unlicensed) from week 5 for the remainder of the study; five patients had their dose
reduced to 150 mg/day between week 5 and the week 12 visit. Of the patients
randomised to solriamfetol who completed the study, 31 (86.1%) were taking the

300 mg/day dose (unlicensed) at the final visit.

B.2.6.2.2 Efficacy endpoints assessed at week 4 in TONES 1

TONES 1 investigated the effects of solriamfetol 150 mg for 4 weeks followed
by 300 mg for a subsequent 8 weeks. The co-primary endpoints of change in
MWT and CGl-c at week 12 were met, however as the 300 mg dose is
unlicensed these results are not presented. All endpoints are reported for

week 4, at which time point all patients were receiving solriamfetol 150 mg.

At week 4, solriamfetol 150 mg significantly reduced EDS (ESS), improved the ability
to maintain wakefulness (MWT), increased the proportion of patients rated as
improved by clinicians (CGI-c), and increased the proportion of patients self-reported

as improved (PGI-c) compared with placebo.

B.2.6.2.2.1 ESS at week 4

¢ Solriamfetol significantly reduced mean ESS scores from baseline
I o pared with placebo (mean reduction [, respectively;

)
¢ A significant difference in mean ESS scores was observed between the
solriamfetol and placebo arms from week 1 post-treatment (p<0.0001) and

maintained through week 4.
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B.2.6.2.2.2 MWT at week 4
e The mean change from baseline in sleep latency was significantly greater with

solriamfetol 150 mg compared with placebo for each of the MWT trials at week
4 (p<0.05).

e Changes from baseline at week 4 ranged from 11.7 (period 1) to 5.4 minutes
(period 5) with solriamfetol 150 mg compared with 1.6 (period 1) to -4.0 minutes
(period 5) for placebo.

e At week 4 the mean (standard error [SE]) change from baseline in average
sleep latency for the first four trials of a five-trial MWT was 9.5 (1.3) for
solriamfetol 150 mg compared with 1.4 (1.1) for placebo (p<0.0001).

B.2.6.2.2.3 CGl-c at week 4
A significantly higher proportion of patients receiving solriamfetol were reported as

improved on the CCI-c at weeks 1 and 4 compared with placebo:

e Improvements were observed from week 1, with 83.7% of patients receiving
solriamfetol 150 mg reporting improvement compared with 55.3% of patients
receiving placebo (p=0.0058).

e These effects were maintained through week 4, with 80.0% of patients
receiving solriamfetol 150 mg reporting improvement at week 4, compared with

51.1% of patients receiving placebo (p=0.0066).

B.2.6.2.2.4 PGl-c at week 4
A significantly higher proportion of patients receiving solriamfetol were improved on

the PGI-c at weeks 1 and 4 compared with placebo:

o Effects were observed from week 1, with 83.7% of patients receiving
solriamfetol 150 mg reporting improvement compared with 53.2% of patients
receiving placebo (p=0.0030).

e The effects on PGI-c were maintained through week 4, with 82.5% of patients
receiving solriamfetol 150 mg reporting improvement at week 4, compared with

44 .4% of patients receiving placebo (p=0.0003).

B.2.6.2.3 Conclusion
The results from this Phase 2 study (TONES 1) support those observed in TONES 2,

the pivotal Phase 3 trial for solriamfetol in narcolepsy. Patients who received
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solriamfetol 150 mg/day for 4 weeks achieved significant reductions in EDS (as
assessed using ESS), and significant improvements in their ability to stay awake (as
assessed using MWT). A greater proportion of patients receiving solriamfetol were
rated by clinicians and patients as improved (using the CGl-c and PGl-c,

respectively) compared with placebo.

B.2.6.3 TONES 5 (Long-term Phase 3 study)

As described previously (Section B.2.4.3.3), patients in TONES 5 had either
narcolepsy or OSA (Safety Population: n=226 narcolepsy; n=417 OSA), and were
classified as Group A or Group B depending on which original trial (hereafter ‘parent
trial’) the patients were enrolled into TONES 5 from:
e Group A (n=519; 81%) included patients from TONES 2 and TONES 3; the
baseline values used for analysis were the baseline values of the parent study.
e Group B (n=124; 19%) included patients from TONES 4, or one of the phase 2
studies: 15-004, 15-005, or ADX-N05-201, or TONES 1; the baseline values

used for analysis were the baseline values of TONES 5.

This submission pertains to solriamfetol for treating patients with EDS due to
narcolepsy, and only results for the narcolepsy population are presented.
Results for the overall population are presented in Appendix L. Results for
patients with OSA are not presented here but will be provided in the upcoming
appraisal of solriamfetol for treating EDS due to OSA (ID1499). Results are
generally only presented as the pre-specified single, combined dose arm (75,
150 and 300 mg), with the exception of ESS change over time, where a

separate analysis by dose has also been presented.

B.2.6.3.1 Treatment exposure in TONES 5

Across the entire duration of the study, patients with narcolepsy who received
solriamfetol (all doses, including the unlicensed 300 mg dose) had a mean (SD)
treatment exposure of || Gl -y s for 75 mo, G o
150 mg and | for 300 mg, reflecting the ability to titrate up from the 75
mg dose. When analysed by modal dose (dose level most frequently received during
the study) mean (SD) treatment exposure was || | | GBI for 75 mg,
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B o 150 mg and | for 300 mg. The dose split by modal
dose was: 75 mg, [l I 150 mg, I 300 mg, INEEEEEEEE

B.2.6.3.2 Open-label phase
B.2.6.3.2.1 Secondary efficacy endpoint: ESS

e During the open-label phase, the long-term maintenance of solriamfetol efficacy
was demonstrated in the narcolepsy population through sustained reduction in
mean ESS scores, indicating reduced EDS.

e These effects were maintained for up 40 weeks in Group A (Figure 7), and up
to 52 weeks in Group B (Figure 8).

e Patients with narcolepsy who were treated with solriamfetol (combined group)
achieved clinically meaningful reductions in mean ESS (defined as 23 point
decrease) after 2 weeks of treatment, that were maintained for up to 40 weeks
for Group A and up to 52 weeks for Group B:

— Group A™ mean change from baseline to week 2, - and week 40, -
— Group B™ mean change from baseline to week 2, - and week 52, -

Results by dose group
¢ Results for the change in ESS from baseline to week 2, and to week 40 and 52

for the solriamfetol 75 and 150 mg doses, respectively, is provided in Table 17,
showing that the beneficial treatment effect of solriamfetol was maintained over

the long term with the 75 and 150 mg doses.

™ Group A (n=519; 81%) included patients from TONES 2 and TONES 3; the baseline values used for analysis were the
baseline values of the parent study. Group B (n=124; 19%) included patients from TONES 4, or one of the phase 2 studies: 15
004, 15-005, or ADX-N05-201, or TONES 1; the baseline values used for analysis were the baseline values of TONES 5.
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Table 17. TONES 5: Change in mean ESS scores from baseline for patients with
narcolepsy for the solriamfetol 75 mg and 150 mg dose (Safety Population)

Group A Group B
75 mg 150 mg 75 mg 150 mg
Change from baselinet at week 2 [ ] [ ] [ ] [ ]
Change from baselinet at week 40 [ ] [ ] NA NA
Change from baseline’ at week 52 NA NA [ [

Abbreviations: NA, not applicable; SD, standard deviation; TONES, Treatment of Obstructive sleep apnoea and

Narcolepsy Excessive Sleepiness.
Data presented as mean (SD).

1 Baseline defined as the baseline of the parent study for Group A and baseline of TONES 5 for Group B.

Figure 7. TONES 5: mean (SD) ESS score for patients with narcolepsy in Group A
(n=186) during the open-label phase (Safety Population)
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Abbreviations: ESS, Epworth sleepiness scale; OSA, obstructive sleep apnoea; SD, standard deviation; TONES,

Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

Source: Malhotra 2019 (85).
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Figure 8. TONES 5: mean (SD) ESS score for patients with narcolepsy in Group B
(n=40) during the open-label phase (Safety Population)
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Abbreviations: ESS, Epworth Sleepiness Scale; OSA, obstructive sleep apnoea; SD, standard deviation; TONES,
Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
Source: Malhotra 2019 (85).

B.2.6.3.2.2 Secondary endpoints: PGl-c and CGl-c
e Long term maintenance of solriamfetol efficacy was demonstrated by sustained

improvements in PGI-c and CGl-c scores.

e The majority of patients with narcolepsy had improvements in the PGI-c and
CGl-c at week 2 (294.1% and 294.6%, respectively), with similar percentages
maintained at each assessment; at the final assessment, 86.8-87.1% reported

improvement in PGI-c, and 88.2-89.5% were reported improved on the CGl-c.

B.2.6.3.2.3 HRQoL as measured using FOSQ-10, SF-36v2, EQ-5D-5L
FOSQ-10
e During the open-label phase, mean FOSQ-10 scores increased from baseline

in the narcolepsy population for patients in Group A and Group B.
¢ Increased FOSQ-10 scores were observed by week 14, and were maintained
for the duration of solriamfetol treatment in Group A and B, indicating less

difficulty performing everyday activities (Figure 9 and Figure 10, respectively).

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 79



Figure 9. Mean (SD) FOSQ-10 scores for patients with narcolepsy in Group A (n=185)
during the open-label phase (Safety Population)

Abbreviations: FOSQ, Functional Outcomes of Sleep Questionnaire; SD, standard deviation; TONES, Treatment
of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
Source: Weaver 2019 (86); CSR Table 14.2.4.1a (84).

Figure 10. Mean (SD) FOSQ-10 scores for patients with narcolepsy in Group B (n=40)
during the open-label phase (Safety Population)

Abbreviations: FOSQ, functional outcomes of sleep questionnaire; SD, standard deviation; TONES, Treatment of
Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.
Source: CSR Table 14.2.4.1a (84).
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SF-36v2
e Solriamfetol (combined arm including the unlicensed 300 mg dose) improved

both PCS and MCS scores and these improvements were maintained for the
duration of treatment.

e The vitality domain had the largest magnitude of change however there was
high variability between the patients on all domain scores suggesting the
SF-36v2 has limited sensitivity to detect change in this population.

— Patients with narcolepsy in Group A achieved numerical improvements from
baseline to week 40 in the PCS (+2.8) and MSC (+4.5), in addition to a
10.3 point improvement in the vitality domain. Similar results were observed

for patients with narcolepsy in Group B.

EQ-5D-5L

I '/ ch measured at various time points up to the
final evaluation (Group A, week 40; Group B, week 52).

. ]
I, for both Group A
and Group B (mean changes ranged from | cspectively).

B.2.6.3.2.4 Economic endpoint: WPAI:SHP
e Long-term treatment with solriamfetol (combined arm, including the unlicensed

300 mg dose) led to decreased rates of presenteeism (impairment while
working), overall work impairment and activity impairment outside of work, in
patients with narcolepsy.
e For patients with narcolepsy in Group A and Group B:
— Presenteeism, overall work impairment and impairment of activities outside
of work were reduced by at least 25% from baseline.
— These improvements were observed by week 14 of treatment and were

maintained throughout the duration of the study (up to 52 weeks).
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— The percentage of work time missed was _

respectively) and small decreases from baseline were observed with

solriamfetol treatment ||| respectively).

B.2.6.3.3 Randomised withdrawal phase
B.2.6.3.3.1 Primary efficacy endpoint: ESS

¢ All primary and secondary endpoints were met for the subgroup of patients with
narcolepsy in the 2-week randomised withdrawal phase.

e During this phase, patients with narcolepsy who continued solriamfetol (all
doses including unlicensed 300 mg) maintained their treatment benefit (LS
mean change in ESS|l}) compared with patients randomised to placebo (LS
mean change in ESS: ), resulting in a significant LS mean difference of
Bl (95% confidence interval [C1], | EGcIcININNG).

e There was no rebound hypersomnia observed in patients randomised to
placebo, as demonstrated by ESS scores after withdrawal that did not exceed
baseline ESS scores (Figure 11).

e The primary and secondary endpoints were met in the overall population; full

results are reported in Appendix L.

Figure 11. ESS scores for participants with narcolepsy (Group A and Group B) who
entered the randomised withdrawal phase (mITT Population)

Abbreviations: Cl, confidence interval; ESS, Epworth Sleepiness scale; LS, least squares.
1 Values are for the baseline of parent study for Group A (n=66) and at baseline of current study for Group B
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(n=12); the randomised withdrawal phase included participants from both groups.
Source: CSR Table 20 and Table 14.2.1.2a (84).

Table 18. Primary analysis: change in ESS from efficacy baseline to end of
randomised withdrawal phase’ (mITT Population)

Placebo Solriamfetol combined
N=40 N=38
LS mean (SE) I ]
LS mean difference [ ]
95% ClI I
p value? ]

Abbreviations: ANCOVA, analysis of covariance; Cl, confidence interval; CSR, clinical study report; ESS,
Epworth Sleepiness scale; LOCF, last observation carried forward; LS, least squares; mITT, modified intent-to-
treat; OSA, obstructive sleep apnoea; SE, standard error.

TEnd of randomised withdrawal phase: week 29 for Group A; week 28 for Group B.

*p values for ESS based on ANCOVA

Analysis conducted in the mITT

population
Source: CSR Table 20 (84).

Secondary analysis of the primary endpoint
B.2.6.3.3.2

econdary endpoints: PGl-c and CGl-c
e During the 2 week withdrawal phase, patients receiving placebo had a loss of

efficacy whereas those receiving solriamfetol (combined arm including the
unlicensed 300 mg dose) maintained efficacy.
- - of patients in the placebo group reported worsening on the PGl-c
compared with ] of patients in the solriamfetol group ().
e From the beginning to the end of the withdrawal phase, clinicians reported a

statistically significantly | || | J ]l of patients receiving placebo had
experienced worsening, compared with patients receiving solriamfetol - VS.

Bl respectively D).

e Full PGl-c and CGl-c results are provided in Appendix L.
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B.2.6.3.3.3 HRQoL endpoint (FOSQ-10)
¢ At the end of the randomised withdrawal phase, mean FOSQ-10 scores were

B o patients with narcolepsy who received placebo, compared
with patients who received solriamfeto! (| Bl respectively).
e The LS mean difference was . in the narcolepsy population (-).

B.2.6.3.4 TONES 5 conclusion

Long-term efficacy for EDS, as measured by ESS, was maintained in patients with
narcolepsy when receiving up to 52 weeks of open-label treatment with solriamfetol
(combined arm, including unlicensed 300 mg dose). When analysed by licensed
dose groups (75 and 150 mg) effects were also maintained over time. After at least 6
months of open-label treatment, patients with narcolepsy who received solriamfetol
during a 2-week randomised-withdrawal phase maintained their treatment-related
improvements, whereas those who received placebo worsened (LS mean difference
of | TONES 5 results demonstrated the long-term maintenance of
efficacy with continued solriamfetol treatment, and a loss of solriamfetol benefit upon

withdrawal of treatment, without any related rebound hypersomnia.
B.2.7 Subgroup analysis

B.2.7.1 TONES 2 (Pivotal comparative Phase 3 study)

Pre-specified subgroup analyses were based on the mITT Population and were
performed using the Mixed-Model Repeated Measures (MMRM) method used for the
primary endpoint analysis (see Section B.2.4.2).

I A summary

of results is provided below, with full results provided in Appendix E.

. The presence or absence of cataplexy: Demographic characteristics were
generally similar between participants with and without cataplexy. Subgroup
analyses did not suggest any clinically meaningful differences in efficacy at 12
weeks between patients with narcolepsy with/without cataplexy. From baseline
to week 12, solriamfetol 150 mg significantly decreased ESS scores and

significantly increased sleep latency on MWT in both subgroups.
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B.2.7.2 TONES 1 (Supportive comparative Phase 2 study)

Analyses of the primary and secondary endpoints within the subgroup of patients
with cataplexy was an exploratory endpoint in TONES 1. A total of ] patients out of
the ] patients in the ITT Population had cataplexy. This subgroup of patients had
I o the overall ITT population with regards reduction in EDS and
improvement in ability to maintain wakefulness.

B.2.7.3 TONES 5 (Long-term Phase 3 study)

For the 2-week randomised-withdrawal phase, pre-specified subgroup analyses to
evaluate ESS were performed on the mITT Population,
I (scc
Section B.2.4.2). Pre-defined subgroups were
I = rcolepsy and OSA
were also specified and relevant data have already been presented in the main
results for TONES 5 in Section B.2.3.2.3.

Demographics and clinical characteristics for subgroups were not defined. A
summary of results is provided below, with full results in Appendix E.

e For the 2-week randomised-withdrawal phase
I id ot appear to affect the findings
from the overall population, i.e. that switching to placebo leads to a significant
deterioration in ESS score compared with solriamfetol (combined arm including
unlicensed 300 mg dose).

-
I\ cn the same analyses were
performed using the Per Protocol Population, results were consistent with those

observed in the mITT Population.
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B.2.8 Meta-analysis

Not applicable.

B.2.9 Indirect and mixed treatment comparisons

Overview of ITC

¢ In the absence of direct evidence for solriamfetol and comparators of interest,
an ITC was conducted to elicit estimates of relative effectiveness. The clinical
SLR (see Section B.2.1) sought evidence for inclusion in the ITC for
dexamfetamine, methylphenidate, sodium oxybate and pitolisant, in line with the
company decision problem and anticipated positioning of solriamfetol in UK
clinical practice.

e The clinical SLR (described in Section B.2.9.1) shows there is a general paucity
of evidence available supporting treatments used in narcolepsy and which could
subsequently be utilised in the ITC; no ITC-appropriate evidence was identified
for dexamfetamine or methylphenidate, while pitolisant analyses had to be
restricted to combined dose analyses, in the absence of effectiveness estimates
stratified by dose.

e The ESS, a subjective measure of EDS, and the MWT an objective measure of
wakefulness, are two key clinical outcomes common to the RCTs identified in
the clinical SLR, and assessed in the ITC.

¢ In the base-case analysis of ESS, solriamfetol 150 mg was associated with a
similar beneficial impact (Crl for relative effectiveness crossed zero) on EDS
versus pitolisant (€40 mg; estimates stratified by pitolisant dose are not
available from pitolisant trials). Compared with sodium oxybate, solriamfetol
150 mg demonstrated improvements (Crls for relative effectiveness did not
cross zero) over the 3 and 4.5 g doses, numerical improvements (Crls crossed
zero) over the 6 g dose, and numerical deficits relative to the highest 9 g dose
(Crls crossed zero).

¢ A potential beneficial effect of concomitant therapies (e.g. methylphenidate,
modafinil) leading to overestimation of comparator efficacy could not be ruled
out; scenario analyses excluding sodium oxybate trials that allowed concomitant

therapies were inconclusive. All pitolisant trials allowed concomitant therapies
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and as such a scenario analysis to test the impact of concomitant therapies was
not possible.

e Outcomes from the ESS analysis were subsequently utilised in the economic
model described in Section B.3.2.

e Efficacy analyses on the objective MWT supported the positive findings on the
ESS analysis, but also demonstrated improvement on this objective outcome for
solriamfetol 150 mg versus pitolisant (Crls did not cross zero). Despite results
from ESS analysis being broadly similar, the MWT effect was more apparent
and highlights additional evidence for the improved efficacy of solriamfetol
compared with pitolisant.

e The efficacy analyses across the ESS and MWT in the ITC suggest that
solriamfetol is at least as effective, and in some cases more effective, than
pitolisant and sodium oxybate.

¢ Analyses of safety outcomes showed that incidence of AEs was similar across
all treatments analysed with the exception of the 150 mg dose of solriamfetol;
however, there were no significant differences (Crls for relative effectiveness
crossed zero) in the incidence of discontinuations resulting from AEs nor for
overall rates of serious AEs.

e There was no evidence of a suitable quality identified to allow methylphenidate
or dexamfetamine to be incorporated into the ITC — no RCTs were identified,
while four observational studies did not include control arms that allowed
incorporation into the evidence networks; the paucity of evidence is supported
by EFNS Guidelines on the Management of Narcolepsy in Adults from 2011
(13).

B.2.9.1 Methodology

In the absence of direct evidence from trials, an ITC was conducted to compare
efficacy and safety outcomes of solriamfetol versus relevant comparators, to inform

the de novo cost-effectiveness analysis.

Table 19 provides a summary of the RCTs used to inform the ITC, showing that
solriamfetol could be compared with pitolisant and sodium oxybate (via the common

comparator of placebo). There was no evidence of a suitable quality identified to
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allow methylphenidate or dexamfetamine to be incorporated into the ITC (either from
RCTs or from observational studies). This paucity of evidence is supported by EFNS
Guidelines on the Management of Narcolepsy in Adults (2011) (11). In line with the
company decision problem described in Section B.1.1 which reflects the anticipated
positioning of solriamfetol in patients who have failed, have a contraindication to or

are intolerant to modafinil, modafinil was not considered as a comparator for the ITC.

Table 20 provides an overview of endpoints available for each treatment, with

associated time points of measurement.

Results are presented in Section B.2.9.2 for outcomes used to directly inform data
inputs in the economic model, namely ESS scores. Supporting endpoints (MWT and
overall safety endpoints [AEs, serious AEs and discontinuation due to AEs]) are
summarised and then presented in full in Appendix D. Other outcomes collected
during the SLR and assessed during the ITC, but which were not considered further

in the economic model have not been presented.

Summary details of the clinical SLR to identify solriamfetol and comparator studies to
inform an ITC are provided in Section B.2.1 with full details of the SLR and ITC
methodology provided in Appendix D.

Table 19: Summary of the RCTs used to carry out the indirect treatment comparison

ialt - —_

References of trial ‘3 _g- ‘3 _g_ ﬁ co - - Co .
tol E2| E5 | 35§59 383 3859 38% ¢
SE| ®E 5o TS g TS TS d ©T>d ©
Tl Eo = £ O X &g O X O X o 9O X g 8
oK 8® o (7 ¥e) (7 ¥e) (7 ¥e) (7 We) o
(7] (7] &

TONES 2 (76) v v v

TONES 1 (75) v v

Dauvillier, 2013 (107) v v

Szakacs, 2017 (108) v v

Xyrem, 2002 (109) v v v v

(110)

Xyrem, 2005 (111- v v v v

114)

Black, 2006 (115) v v v

Abbreviations: qd, once daily; RCT, randomised controlled trial; TONES, Treatment of Obstructive sleep apnoea
and Narcolepsy Excessive Sleepiness.
1 Study name is based on the primary citation as listed in Appendix D (Table 6).
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Table 20. Endpoints of interest assessed in the ITC

Outcome x g S 2 2"9 ° :-; ;.0’3
2 = - = 5 S = =
E g g% o ° X3 g s X3 <3 %
= ? o < 5 €% OFT o OFT Oo°T o
9 = E g ] o E o o ®
o £ © (/2] £ S < £ £ o
p v = = = 5 = =
E = ) 2 K K 3 3
- & @ o » o » »
Efficacy outcomes
ESS 4 v v v v v v v v
8 v v v v v v v
MWT20 8 v 4 v v
MWT40 4 4 v v v v v
8 v v v v v v v
SF-36 PCS 8 4 v v v v v
SF-36 MCS 8 v v v v v v
CGI-C 8 v v v v v v v
PGI-C 8 v v v v
Safety outcomes
Any AE NA v v v v v
Serious AE NA v 4 v v v v v
AE leading to NA
discontinuatio v v v v v v v
n

Abbreviations: AEs, adverse events; CGl-c, clinician global impression of change; ESS, Epworth Sleepiness
Scale; MCS, mental component summary; MWT20, 20 minute Maintenance of Wakefulness Test; MWT40,

40 minute Maintenance of Wakefulness Test; NA, not applicable; PCS, physical component summary; PGI-c,
patient global impression of change; qd, once daily; SF-36, Short-form 36-item health survey; TONES, Treatment
of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

B.2.9.2 Results

General information relating to results presentation is presented below. Results of
the ITC for each endpoint are presented in the subsequent sub-sections (B.2.9.2.1 to
B.2.9.2.5).

Network diagrams: All network diagrams for each outcome at each timepoint were
constructed using all available data, as per Table 19 and Table 20. Each node
(circle) represents a treatment arm from an included study, and each edge (straight
line) represents a direct comparison made within a given trial. The number centred

on each edge indicates the number of trials contributing a direct comparison.
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Relative effects, absolute effects, and uncertainty:

e The relative effect (i.e., the effect of drug vs placebo) of solriamfetol 150 mg
(reference treatment for analysis) versus the relative effect of comparators at
each timepoint was expressed for all comparators as a mean difference from
baseline to endpoint for ESS, MWT, and as a risk difference for all safety
outcomes.

e The absolute outcome values for all treatments were calculated by combining
the ITC-derived treatment effect estimate with the placebo effect (calculated as
a weighted average across all placebo arms).

e Uncertainty around point estimates for relative and absolute change from
baseline was measured by the 95% credible interval (Crl). Determinations of
significance were made based on whether the 95% Crl crossed the line of no

effect (1 for odds ratio and O for mean difference).

Fixed and random effects: Relative and absolute effects are presented using fixed
and random effects models. A fixed effects model assumes that the true treatment
effect is identical across studies, with sampling error as the only contributor to the
estimate. A random effects model estimates study-specific treatment effects.(116)
Fixed-effect would be the preferred choice for most of the results given very similar
or slightly lower deviance information criterion (DIC), lack of significant
heterogeneity, and small evidence base consisting of few trials, wherein nearly all

networks had only one trial per pairwise comparison.

Rank probabilities fixed effects: The Bayesian framework used in the ITC enables
the generation of rank probabilities for each intervention at each timepoint. These
probabilities convey an estimate that a particular intervention will be best among
comparators for showing the greatest change in a given outcome. The rank
probabilities of solriamfetol and all comparators using the fixed effect model are
expressed as a decimal between 0-1, with higher numbers indicating the likelihood of

the treatment achieving the rank as listed on the column heading.

Model fit statistics: The model fit statistics listed below were used to compare
models (117):
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e The posterior mean of the deviance (Dbar) is a measure of the goodness of fit
for a model representing the posterior mean of the deviance. A lower Dbar
value represents a model which would best predict a dataset with the same
structure as the observed values.

e The effective number of parameters (pD) is the difference between the
posterior mean of deviance and deviance at posterior means of the parameters
of interest. pD is a measure of model complexity which is penalized for having
more effective parameters.

e The DIC is the sum of Dbar and pD, where the smallest DIC value represents a

good model fit.

B.2.9.2.1 ESS week 4

The network of evidence for the ESS outcome at week 4 is presented in Figure 12.
Fixed effects analyses on absolute treatment effects show all treatments improved
ESS from baseline, although lower doses of sodium oxybate (3 and 4.5 g) showed

no improvement versus placebo (Table 21).

Analysis of relative treatment effects (fixed effects) showed the following:
e Solriamfetol vs pitolisant:

— Solriamfetol 150 mg showed numerical improvement (Crl for relative
effectiveness crossed zero) on ESS versus pitolisant (<40 mg; estimates
stratified by pitolisant dose are not available from pitolisant trials).

e Solriamfetol vs sodium oxybate:

— Solriamfetol 150 mg showed improvement on ESS over sodium oxybate 3
and 4.5 g (Crl for relative effectiveness did not cross zero), numerical
improvement over the 6 g dose (Crls crossed zero) and a small numerical

deficit to the highest 9 g dose (Crls crossed zero).

Random effects analyses produced similar results, in terms of the size of the relative

effects estimated.
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Figure 12.ESS week 4 network diagram

Solriamfetbl 150mg qd

.

Solriamfetol ?:’>md‘q*d__1

O

Pitolisant < 40mg qd

Sodium Oxybate 4.5g qd
Sodium Oxybate 6g qd

Abbreviations: ESS, Epworth Sleepiness Scale; qd, once daily.
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Table 21. ESS week 4 relative effects (as mean difference) and absolute effects

Fixed Effects

Random Effects

Mean | Median SD 95% Crl Mean | Median SD 95% Crl
Relative Effects of Solriamfetol 150 mg Compared to Treatment
Placebo -3.305 | -3.306 | 0.664 | (-4.604,-2.005) | -3.28 | -3.283 | 1.078 | (-5.406, -1.166)
Solriamfetol 75 mg -2.255 | -2.257 | 0.805 | (-3.83,-0.674) | -2.24 | -2.239 | 1.371 | (-4.976, 0.477)
Pitolisant <40 mg -0.507 | -0.508 | 1.253 | (-2.962,1.947) | -0.48 | -0.474 | 1.915 | (-4.256, 3.304)
Sodium Oxybate 3 mg -3.763 | -3.763 | 1.053 | (-5.832,-1.706) | -3.72 | -3.712 | 1.711 | (-7.124, -0.338)
Sodium Oxybate 4.5 g -3.835 | -3.835 | 1.055 | (-5.901,-1.757) | -3.81 -3.807 | 1.714 | (-7.216, -0.415)
Sodium Oxybate 6 g -1.447 | -1.448 | 0.846 | (-3.101,0.218) | -1.42 | -1.427 | 1.377 (-4.158, 1.3)
Sodium Oxybate 9 g 0.744 0.744 | 0.905 | (-1.031,2.522) | 0.78 0.791 1.473 | (-2.124, 3.694)
Absolute Treatment Effects
Placebo -1.565 -1.57 0.26 | (-2.066,-1.064) | -1.55 | -1.551 | 0.257 | (-2.054, -1.046)
Solriamfetol 75 mg -2.616 -2.62 0.76 | (-4.098,-1.135) | -2.59 | -2.601 | 1.344 | (-5.257,0.108)
Solriamfetol 150 mg -4.871 -4.87 0.6 (-6.044, -3.702) | -4.83 | -4.837 | 1.036 | (-6.876,-2.77)
Pitolisant <40 mg -4.364 -4.36 1.06 | (-6.453,-2.284) | -4.36 | -4.362 | 1.585 | (-7.455,-1.221)
Sodium Oxybate 3 g -1.108 -1.11 0.79 (-2.644, 0.43) -1.12 | -1.126 | 1.309 | (-3.681, 1.49)
Sodium Oxybate 4.5 g -1.036 -1.03 0.77 (-2.558, 0.48) -1.03 | -1.033 | 1.306 | (-3.607, 1.583)
Sodium Oxybate 6 g -3.423 -3.42 0.46 | (-4.318,-2.527) | -3.41 -3.411 | 0.821 | (-5.041, -1.769)
Sodium Oxybate 9 g -5.615 -5.61 0.56 | (-6.715,-4.511) | -5.61 -5.618 | 0.976 | (-7.555, -3.665)

Abbreviations: Crl, credible interval; ESS, Epworth Sleepiness Scale; SD, standard deviation.

A negative absolute treatment effect represents an improvement (reduction) in ESS for a given treatment
compared with baseline; a negative relative treatment effect represents an improvement (reduction) in ESS for
solriamfetol 150 mg relative to the comparator.

Table 22. ESS week 4 model fit statistics

Model Fit Statistics

Fixed effects Random effects
pD 13 14.83
Dbar 33.581 33.102
DIC 46.58 47.932
Total Residual Deviance 16.7 16.21

Abbreviations: Dbar, posterior mean of the deviance; DIC, deviance information criterion; ESS, Epworth
Sleepiness Scale; pD, effective number of parameters.
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Table 23. ESS week 4 rank probabilities fixed effects

Rank 1 2 3 4 5 6 7 8
Placebo 0.000 0.000 0.000 0.000 0.054 0.527 0.338 0.081
Solriamfetol 75 mg 0.000 0.002 0.049 0.190 0.580 0.108 0.047 0.023
Solriamfetol 150 mg 0.173 0.502 0.293 0.031 0.001 0.000 0.000 0.000
Sodium Oxybate 3 g 0.000 0.000 0.000 0.004 0.069 0.188 0.316 0.423
Sodium Oxybate 4.5 g 0 0 0 0.004 0.059 0.168 0.297 0.472
Sodium Oxybate 6 g 0 0.018 0.197 0.608 0.175 0.002 0 0
Sodium Oxybate 9 g 0.697 0.244 0.058 0.001 0 0 0 0
Pitolisant <40 mg 0.129 0.234 0.402 0.162 0.062 0.007 0.002 0.001

Abbreviations: ESS, Epworth Sleepiness Scale.
Table 24. ESS week 4 rank probabilities random effects

Rank 1 2 3 4 5 6 7 8
Placebo 0.000 0.000 0.001 0.009 0.095 0.454 0.344 0.097
Solriamfetol 75 mg 0.010 0.024 0.082 0.200 0.400 0.134 0.086 0.064
Solriamfetol 150 mg 0.202 0.415 0.282 0.073 0.018 0.006 0.003 0.001
Sodium Oxybate 3 g 0.001 0.005 0.011 0.028 0.102 0.184 0.281 0.388
Sodium Oxybate 4.5 g 0.001 0.004 0.01 0.026 0.091 0.168 0.263 0.437
Sodium Oxybate 6 g 0.005 0.05 0.218 0.486 0.207 0.026 0.007 0.001
Sodium Oxybate 9 g 0.61 0.273 0.092 0.018 0.005 0.001 0 0
Pitolisant <40 mg 0.171 0.228 0.304 0.161 0.082 0.027 0.016 0.011

Abbreviations: ESS, Epworth Sleepiness Scale.

B.2.9.2.2 ESS week 8

The network of evidence for the ESS outcome at week 8 is presented in Figure 13.

Fixed effects analyses on absolute treatment effects show all treatments improved

ESS from baseline, although the lowest dose of sodium oxybate with data available

(4.5 g) showed no improvement versus placebo (Table 25).
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Analysis of relative treatment effects (fixed effects) showed the following:
e Solriamfetol vs pitolisant:

— Solriamfetol 150 mg showed similar improvement (Crl for relative
effectiveness crossed zero) on ESS versus pitolisant (<40 mg; estimates
stratified by pitolisant dose are not available from pitolisant trials).

e Solriamfetol vs sodium oxybate:

— Solriamfetol 150 mg showed improvement on ESS over sodium oxybate
4.5 g (Crl for relative effectiveness did not cross zero), a numerical
improvement over the 6 g dose (Crls crossed zero), and a small numerical

but not significant deficit to the highest 9 g dose (Crls crossed zero).

Random effects analyses produced similar results, in terms of the size of the relative

effects estimated.

Figure 13. ESS week 8 Network Diagram

1

Solriamfetol 150mg qd
1
Solriamfetol 75mg qd4
2

Pitolisant < 40mg qd

1
\ Placebo 2
1
Sodium Oxybate™d.5g qd !
! 1 Sodium Oxybate 99 qd

Sodium Oxybate 6g qd

Abbreviations: ESS, Epworth Sleepiness Scale; qd, once daily.
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Table 25 ESS week 8 relative effects (as mean difference) and absolute effects

Fixed Effects Random Effects

Mean Median SD 95% Crl Mean Median SD 95% Crl

Relative effects of solriamfetol 150 mg compared to treatment

Placebo -3.098 -3.099 0.848 (-4.761, -1.44) -3.107 -3.108 2.094 (-7.589, 1.365)
Solriamfetol 75 mg -1.797 -1.795 0.847 (-3.456, -0.137) -1.798 -1.804 2.102 (-6.272, 2.719)
Pitolisant <40 mg 0.050 0.049 1.187 (-2.279, 2.377) -0.038 -0.014 2.65 (-5.704, 5.47)

Sodium Oxybate 4.5 g -2.946 -2.946 1.274 (-5.448, -0.447) -2.974 -2.961 2.929 (-9.222, 3.226)
Sodium Oxybate 6 g -1.946 -1.947 1.276 (-4.451, 0.558) -1.965 -1.948 2.927 (-8.251, 4.236)
Sodium Oxybate 9 g 0.656 0.657 1.107 (-1.518, 2.823) 0.646 0.66 2.606 (-4.892, 6.175)
Absolute treatment effects

Placebo -1.359 -1.359 0.315 (-1.977, 0.741) -1.349 -1.348 0.315 (-1.967, -0.736)
Solriamfetol 75 mg -2.66 -2.663 0.809 (-4.242, -1.075) -2.658 -2.662 2.094 (-7.213, -1.829)
Solriamfetol 150 mg -4.457 -4.457 0.81 (-6.05, -2.871) -4.456 -4.454 2.08 (-8.92, -0.001)
Pitolisant <40 mg -4.507 -4.506 0.781 (-6.036, -2.973) -4.417 -4.439 1.59 (-7.687, -1.021)
Sodium Oxybate 4.5 g -1.511 -1.509 0.882 (-3.238, -0.225) -1.482 -1.483 2.005 (-5.703, 2.782)
Sodium Oxybate 6 g -2.51 -2.509 0.884 (-4.244,-0.777) -2.49 -2.506 2.013 (-6.739, 1.78)

Sodium Oxybate 9 g -5.113 -5.111 0.622 (-6.336, -3.9) -5.101 -5.107 1.5 (-8.28, -1.901)

Abbreviations: Crl, credible interval; ESS, Epworth Sleepiness Scale; SD, standard deviation.

A negative absolute treatment effect represents an improvement (reduction) in ESS for a given treatment
compared with baseline; a negative relative treatment effect represents an improvement (reduction) in ESS for
solriamfetol 150 mg relative to the comparator.

Table 26 ESS week 8 model fit statistics

Model Fit Statistics
Fixed effects Random effects
pD 11.002 12.103
Dbar 28.099 28.094
DIC 39.102 40.196
Total Residual Deviance 12.48 12.48

Abbreviations: Dbar, posterior mean of the deviance; DIC, deviance information criterion; ESS, Epworth
Sleepiness Scale; pD, effective number of parameters.
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Table 27 ESS week 8 rank probabilities fixed effects

Rank 1 2 3 4 5 6 7
Placebo 0.000 0.000 0.000 0.005 0.100 0.397 0.498
Solriamfetol 75 mg 0.001 0.008 0.060 0.458 0.300 0.132 0.042
Solriamfetol 150 mg 0.209 0.330 0.392 0.059 0.009 0.001 0.000
Sodium Oxybate 4.5 g 0.000 0.001 0.008 0.061 0.190 0.333 0.407
Sodium Oxybate 6 g 0.001 0.018 0.075 0.331 0.386 0.136 0.053
Sodium Oxybate 9 g 0.564 0.298 0.128 0.01 0 0 0

Pitolisant <40 mg 0.225 0.345 0.336 0.076 0.016 0.002 0

Abbreviations: ESS, Epworth Sleepiness Scale.

Table 28 ESS week 8 rank probabilities random effects

Rank 1 2 3 4 5 6 7
Placebo 0.000 0.002 0.014 0.057 0.196 0.371 0.361
Solriamfetol 75 mg 0.034 0.069 0.119 0.297 0.215 0.145 0.122
Solriamfetol 150 mg 0.251 0.264 0.274 0.106 0.054 0.032 0.020
Sodium Oxybate 4.5 g 0.011 0.026 0.052 0.106 0.181 0.253 0.370
Sodium Oxybate 6 g 0.029 0.064 0.121 0.238 0.274 0.163 0.111
Sodium Oxybate 9 g 0.448 0.29 0.164 0.067 0.021 0.008 0.002
Pitolisant <40 mg 0.227 0.285 0.257 0.13 0.06 0.028 0.014

Abbreviations: ESS, Epworth Sleepiness Scale.

B.2.9.2.3 MWT outcomes

The network of evidence for the MWT40 outcome at week 8 is presented in
Appendix D, Figure 6. Fixed effects analyses on absolute treatment effects show all
treatments improved MWT from baseline, although sodium oxybate 6 g showed only

small improvement versus placebo (Appendix D, Table 35).

Analysis of relative treatment effects (fixed effects) showed the following:
e Solriamfetol vs pitolisant:
— Solriamfetol 150 mg showed a (Crl for relative effectiveness did not cross
zero) improvement on MWT versus pitolisant (<40 mg; estimates stratified by

pitolisant dose are not available from pitolisant trials).
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— The relative impact of pitolisant was similar to that of the lowest solriamfetol
dose (75 mg).

— Considering ESS and MWT collectively for this comparison supports an
overall conclusion that solriamfetol may be at least as effective, if not

superior to pitolisant in managing the symptoms of EDS in narcolepsy.

e Solriamfetol vs sodium oxybate:
— Solriamfetol 150 mg showed improvement (Crl for relative effectiveness did
not cross zero) on MWT over sodium oxybate 4.5 g and sodium oxybate 6 g,

and a numerical deficit to the highest 9 g dose (Crls crossed zero).

Random effects analyses produced similar results, in terms of the size of the relative
effects estimated, as did analyses of MWT20 at week 8 (Appendix D, Table 27) and
MWT40 at week 4 (Appendix D, Table 31).

B.2.9.2.4 Safety outcomes

The networks of evidence for the safety outcomes are presented in Appendix D,
Figure 7 to Figure 9. Analyses of safety outcomes showed that all treatments were
associated with AEs, with the incidence of AEs being similar across all treatments
analysed with the exception of the higher dose of solriamfetol (150 mg); however the
rates of discontinuations due to AEs and of serious AEs were low and there were no
significant differences between treatments (Crl for relative effectiveness crossed

zero).

B.2.9.2.5 Scenario analyses
Use of primary endpoint timepoint for solriamfetol (12 weeks)
While base case analyses endeavoured to compare like with like in terms of
timepoints analysed (i.e. 4 weeks and 8 weeks), it should be acknowledged that the
primary endpoint of the solriamfetol TONES 2 trial was 12 weeks. A scenario was
conducted to compare 12-week outcomes for solriamfetol at 75 or 150 mg against
the last available timepoint (7 weeks or later) for comparator trials. In this analysis
the following trials were excluded:

e TONES 1 (Ruoff, 2016 (75)): The solriamfetol dose at 12 weeks was 300 mg

and will not be licensed.
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e Xyrem, 2002 (109): The trial was only 4 weeks long and hence the timepoint
was considered too short to include.

Table 29. RCTs included in the scenario analysis

o ©
= 2 £ = 3 o 5
[ = S < S5 | 2 < o
- >
3% 3% | L5 |88 |85 | 83|38 §
B g E g g ° £ Euw g0 EQ9 | ®
o '—5 S o T = o
e n o @ b 5 b
TONES 2 (76) 4 4 v
Dauvillier, 2013 v v
(107)
Szakacs, 2017 v v
(108)
Xyrem, 2005 (111- 4 4 4 4
114)
Black, 2006 (115) v v v

Abbreviations: qd, once daily; RCT, randomised controlled trial; TONES, Treatment of Obstructive sleep apnoea
and Narcolepsy Excessive Sleepiness.

1 Study name is based on the primary citation as listed in Appendix D (Table 6).

Table 30. Endpoints of interest assessed in the scenario analysis

ESS MWT20 MWT40
TONES 2 (76) v v v
Dauvillier, 2013 (107) v v
Szakacs, 2017 (108) 4 v
Xyrem, 2005 (111- v v
114)
Black, 2006 (115) v v

Abbreviations: ESS, Epworth Sleepiness Scale; MWT20, 20 minute Maintenance of Wakefulness Test; MWT40,
40 minute Maintenance of Wakefulness Test; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy
Excessive Sleepiness.

Results for ESS at week 12 are presented below. Additional information (model fit
statistics, rank probabilities), along with full results for MWT 20 and MWT 40 at
12 weeks are presented in Appendix D, Section D.1.5.6)
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Table 31. ESS week 12 relative effects (as mean difference) and absolute effects
Fixed Effects Random Effects

Mean ‘ Median | sD | 95% Crl Mean | Median ‘ sD ‘ 95% Crl

Relative Effects of Solriamfetol 150 mg Compared to Treatment

Placebo -3.797 -3.799 0.925 (-5.612, -1.986) -3.8 -3.796 2.176 (-8.462, 0.789)
Solriamfetol 75 | -1.596 -1.595 0.939 (-3.437,0.242) | -1.593 -1.583 2179 (-6.24, 3.022)

mg

Pitolisant <40 -0.656 -0.659 1.253 (-3.107,1.788) | -0.741 -0.711 2.728 (-6.585, 4.931)
mg

Sodium -3.646 -3.648 1.343 (-6.276, -1.017) | -3.673 -3.679 3.003 (-10.04, 2.66)

Oxybate 4.5 g

Sodium -2.647 -2.648 1.339 (-5.276, -0.023) | -2.671 -2.671 3.008 (-9.05, 3.674)

Oxybate 6 g

Sodium -0.044 -0.047 1.176 (-2.347,2.262) | -0.047 -0.048 2.677 (-5.724, 5.63)

Oxybate 9 g

Absolute Treatment Effects

Placebo -1.249 -1.248 0.324 (-1.884,-0.613) | -1.243 -1.243 0.325 (-1.878, -0.61)
Solriamfetol 75 | -3.449 -3.453 0.887 (-5.18, -1.711) -3.449 -3.452 2.151 (-8.043, 1.128)
mg

Solriamfetol -5.046 -5.046 0.88 (-6.775, -3.322) | -5.043 -5.044 2.157 (-9.657, -0.467)
150 mg

Pitolisant <40 -4.39 -4.389 0.793 (-5.945, -2.84) -4.302 -4.327 1.623 (-7.635, -0.834)
mg

Sodium -1.4 -1.4 0.903 (-3.171, 0.364) -1.37 -1.368 2.04 (-5.702, 2.963)
Oxybate 4.5 g

Sodium -2.399 -2.397 0.9 (-4.167,-0.639) | -2.372 -2.368 2.045 (-6.714, 1.964)
Oxybate 6 g

Sodium -5.001 -5.002 0.636 (-6.246, -3.752) | -4.996 -4.994 1.528 (-8.25, -1.738)
Oxybate 9 g

Abbreviations: Crl, credible interval; ESS, Epworth Sleepiness Scale; SD, standard deviation.

A negative absolute treatment effect represents an improvement (reduction) in ESS for a given treatment
compared with baseline; a negative relative treatment effect represents an improvement (reduction) in ESS for
solriamfetol 150 mg relative to the comparator.

Impact of concomitant therapy
Some comparator trials allowed use of concomitant therapy, while solriamfetol trials

did not allow any concomitant therapy. Concomitant therapy may overestimate the
absolute treatment effect observed with a comparator and subsequently impact on
the relative treatment effect generated in the ITC. Scenario analyses were explored
to try to test the impact of concomitant therapies and are summarised below. See
Appendix D for further details (Section D.1.5.1. and D.1.5.4 for further methods

details and Section D.1.5.6. for results).

Versus sodium oxybate: Two of the three sodium oxybate studies (Xyrem, 2002
(109) and Xyrem, 2005 (111)) included a high proportion of patients using
background therapies (approximately 80% of participants were using stimulants,
Company evidence submission template for solriamfetol for treating excessive waketime

sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 100



e.g., methylphenidate, modafinil). A scenario analysis for sodium oxybate was
performed using only the study that did not include concomitant therapies (Black,
2006 (115)). Findings for relative effects of solriamfetol 150 mg were generally
similar to the main analysis. When assessing the ESS outcome, the relative effect in
favour of solriamfetol seen in the base case was reduced numerically (Crls crossed
zero) in the week 4 analysis (vs sodium oxybate 6 g), whereas a numeric benefit of
sodium oxybate 9 g (Crls crossed zero) in the week 8 base case analysis was
overturned in the scenario. Given that this scenario included only one trial for sodium
oxybate it is difficult to make any clear judgement on the true impact of concomitant

therapies on the relative efficacy estimates generated by the base case ITC.

Versus pitolisant: The two pitolisant trials (Dauvilliers, 2013 (107); Szakacs, 2017
(108)) also allowed concomitant therapy for cataplexy using sodium oxybate or
antidepressants; since both trials allowed concomitant therapy, a scenario analysis

on pitolisant data which excluded these trials was not possible.

As such, the possibility that the use of concomitant therapies may have
overestimated the absolute treatment effect observed with pitolisant and
subsequently underestimated the relative treatment effect of solriamfetol generated
by the ITC cannot be excluded. This highlights additional evidence for the improved
efficacy of solriamfetol compared with pitolisant. This may also reflect the effect of
removing concomitant therapies from comparator studies, as on days when MWT

was tested in these studies, concomitant stimulants were not allowed.

B.2.9.3 Heterogeneity testing results

The SLR identified a limited number of RCTs for consideration in the ITC, wherein

nearly all networks had only one trial per pairwise comparison, therefore assessment
of heterogeneity could only be conducted on a small number of outcomes/timepoints
where 2 or 3 trials were available for a particular treatment. For heterogeneity testing

results see Appendix D, Section D.1.5.2.

B.2.9.4 Uncertainties in the indirect and mixed treatment comparisons

Cataplexy and use of concomitant therapy: One source of uncertainty in this

analysis is the difference in cataplexy rates across the trial populations and related
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use of concomitant therapy to manage narcolepsy/cataplexy symptoms. Cataplexy
rates were 70% or greater in all trial arms for the two trials assessing pitolisant and in
two of the three trials of sodium oxybate (107-109, 112), and in these same trials, a
proportion of patients used additional concomitant therapies (i.e., in the two pitolisant
trials, 35% (107) and 11% (108) of patients used sodium oxybate or antidepressants;
in the two sodium oxybate trials with 100% cataplexy patients, 83% (109) and 78%
(112) of patients used stimulants or modafinil). Cataplexy rates were less than 70%
in all arms of trials of solriamfetol and in one of the three trials of sodium oxybate,
and no concomitant therapies were allowed in these studies (75, 76, 115). A
comparison of only the trials with similar rates of cataplexy as the solriamfetol trials
would result in losing comparisons against sodium oxybate. It is currently unclear
whether cataplexy is an effect modifier for measuring the efficacy of wake-promoting
agents. Solriamfetol is not thought to affect cataplexy; pitolisant and sodium oxybate
may be used for cataplexy treatment (65-67). Given the uncertainties around the
effect of cataplexy on narcolepsy disease severity and comparisons of drugs that
promote wakefulness and treat cataplexy, it was not possible to perform a scenario
analysis to examine the effect of cataplexy in this ITC. However, to attempt to
determine the effect of concomitant stimulant or modafinil use, a scenario analysis
for sodium oxybate was performed using only the study that did not include

concomitant therapies (115).

As described in Section B.2.9.2.5, these analyses are inconclusive for sodium
oxybate, and in the absence of pitolisant trials that excluded concomitant therapy
use, a potential impact on absolute treatment effect with pitolisant cannot be

excluded.

Use of non-recommended dosing: A second source of bias is whether studies
followed recommended clinical practice. Two trials assessing sodium oxybate did not
follow recommended clinical practice for dosing (i.e., initial dose and titration) (109,
115). The recommended initial dose of sodium oxybate is 4.5 g once daily in 2
divided doses, and the dose can be increased with at least 1 week between 1.5 g
dose increments (118). In Xyrem, 2002, patients randomized to sodium oxybate
were not titrated onto the assigned study dose; they received a single dose (3, 6, or
9 g once daily) throughout the trial. In Black, 2006, patients assigned to sodium
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oxybate were initiated on 6 g once daily sodium oxybate. Doses that are either too
low (i.e., <4.5 g once daily) or initially too high (i.e., >4.5 g once daily) have the
potential for low efficacy or high AEs, respectively, and therefore results from these
study arms should be interpreted with caution. No adjustment was possible to correct

for these non-recommended dosing arms.

Other sources of uncertainty: Other areas of uncertainty include MWT test
duration, outcome timepoints, dose labelling, outcome value reporting, imputing of

means and SEs, and adjustments for non-occurring events.

MWT test duration: MWT tests were performed over 20-minute and 40-minute

durations. To enable comparison of solriamfetol data with comparators using the

MWT20 test (i.e., sodium oxybate, modafinil), MWT20 scores were calculated

through a post-hoc analysis by Jazz Pharmaceuticals censoring patient-level

MWT40 scores from the TONES 2 trial. Patient-level data from TONES 1 (75) was

not available to censor to 20 minutes. This decision affected the following outcomes:
e TONES 2: MWT20 at 4 weeks.

Outcome timepoints: All efficacy analyses were conducted at standardized
timepoints of 4, 8, and 12 weeks (based on availability of data). An assumption was
made that any outcomes assessed within 1 week of these timepoints was
considered as that timepoint. For example, outcomes reported at 3 weeks would be
pooled with 4-week outcomes. Any outcomes not reported at or within 1 week of 4,
8, or 12 weeks were not included in the analyses. This correction was made for the
following outcomes:
e Dauvilliers, 2013: ESS (3 and 7 weeks labelled as 4 and 8 weeks, respectively).
e Szakacs, 2017: ESS, MWTA40, (7 weeks labelled as 8 weeks).

For the MWT40 outcome, outcomes were reported at 4 and 12 weeks for
solriamfetol (TONES 2), at 7-8 weeks for pitolisant (Dauvilliers, 2013 and Szakacs,
2017), and at 4 and 8 weeks for sodium oxybate (Xyrem, 2005). The change from
baseline in MWT40 values for TONES 2 were considered sufficiently similar at 4 and
12 weeks such that either the 4- or 12-week values from TONES 2 could be used in

analysis against 8-week values for pitolisant and sodium oxybate (Table 32).
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Table 32. MWT40 in TONES 2 Trial

4 weeks 12 weeks
MWT40 change SE MWT40 change SE
from baseline from baseline
Placebo 2.2 1.2 21 1.3
Solriamfetol 75 mg qd 4.7 1.2 4.7 1.3
Sé)lriamfetol 150 mg 9.2 1.2 9.8 1.3
q

Abbreviations: MWT40, 40-minute Maintenance of Wakefulness Test; qd, once daily; SE, standard error.

To enable comparison of solriamfetol versus pitolisant and sodium oxybate for MWT,
the 4-week outcomes for solriamfetol were used to compare against 7-8 week
outcomes for pitolisant and sodium oxybate. The 4-week values were chosen to
present the most conservative approach; in other words, comparing 12-week
solriamfetol data versus 8-week pitolisant data may have been of disadvantage to
pitolisant (as any efficacy changes from week 8 to week 12 of pitolisant treatment
would therefore not be accounted for in the analysis). Without this assumption, it
would not be possible to measure comparative efficacy in the MWT of solriamfetol

versus pitolisant at any timepoint.

Safety data is reported at a single timepoint as the cumulative incidence of
experiencing a treatment emergent adverse event (TEAE) throughout the course of
the trial at the final study visit. Most AEs occur early in the course of treatment (e.g.,
within the first 1-2 weeks), resolve quickly, then diminish (see Appendix C). In other
words, after 1-2 weeks on treatment, the likelihood of experiencing a TEAE is not
related to treatment duration. Therefore, all safety analyses were conducted
irrespective of follow-up time using safety data from the final visit.

Dose labelling: The ITC was stratified by treatment dose, therefore each node in
the network represents a specific treatment and dose. For example, the comparative
efficacy or safety of solriamfetol is stratified to differentiate 75 and 150 mg once daily
doses. For studies which included dose titration to reach the final study dose, doses
were standardized to the single dose used for at least 1 week prior to the outcome
assessment. This decision affected the following outcomes:

e Ruoff, 2016: ESS outcomes at 4 weeks were labelled as 150 mg solriamfetol;

ESS and MWT40 outcomes at 8 and 12 weeks were labelled as 300 mg
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solriamfetol (no MWT40 reported at 4 weeks); 8 and 12 week outcomes were
excluded from analysis.

e Black, 2006: ESS outcomes at 4 weeks were labelled as 6 g sodium oxybate;
ESS and MWT20 outcomes at 8 weeks were labelled as 9 g sodium oxybate
(no MWT20 reported at 4 weeks).

The trials for solriamfetol and sodium oxybate included stable dosing throughout the
treatment period following titration. However, both trials for pitolisant (Dauvilliers,
2013 and Szakacs, 2017) included a pitolisant treatment arm that allowed patients to
adjust to various doses of pitolisant (<40 mg once daily). Outcome reporting was not
stratified based on the pitolisant dose used throughout the trial. In this instance,
there was no adjustment possible except to acknowledge that the dose of pitolisant

used was ‘<40 mg’.

Modafinil was not considered as a comparator in this ITC; therefore, modafinil study
arms from any studies that assessed comparators of interest (i.e., sodium oxybate or
pitolisant) were excluded from the analysis. The decision affected the following
treatment arms:
e Dauvilliers, 2013: 100-400 mg once daily modafinil once daily.
e Black, 2006: sodium oxybate 6-9 g once daily + modafinil 200-600 mg once
daily.

Adjusted and unadjusted outcome values: ESS and MWT outcome values in the
TONES 2 trial were both reported as least squares means (i.e., adjusted) and as
unadjusted means. All other studies do not specify whether the means being
reported are adjusted or unadjusted. Default analysis used adjusted values from
TONES 2. A sensitivity analysis was conducted using unadjusted values from

TONES 2, which demonstrated no significant changes in ITC findings.
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Arithmetic and geometric means: In most cases, trials did not specify whether
geometric or arithmetic means were reported; however, the two pitolisant trials
described some results as geometric means. As no arithmetic means were available
for these outcomes, an assumption was made that geometric and arithmetic means
would be sufficiently comparable for the purposes of the ITC. The ITC measures the
relative effect of treatment over placebo, so the assumption that geometric means
could be included is valid if both the active arm and placebo change from baseline
are reported as geometric means (as is the case in the two pitolisant studies).
Geometric means were reported in the following outcomes:

e Dauvilliers, 2013: ESS, MWTA40.

e Szakacs, 2017: MWT40.

Trials not reporting SD/SE for change-from-baseline outcomes: For studies that
did not report a change-from-baseline value but reported baseline and endpoint
values, change-from-baseline values were calculated by subtracting the baseline
value from the endpoint value. This calculation requires an assumption that the
mean of patient-level change from baseline for any outcome is equivalent to the
cohort-level baseline mean subtracted from the cohort-level endpoint mean.
Standard errors were then imputed using the formula described by the Agency for

Healthcare Research and Quality (Equation 1).(119)

Equation 1. Formula for calculating error of change-from-baseline value (119)

SDE,change = \/SDi",baseline + SDlzz,final - (2 x Corrx SDE,baseline X SDE,final)

SDe,change, SD of the change-from-baseline
SDE baseline, SD of the baseline value

SDE final, SD of the endpoint value

Per this guidance, the correlation (“Corr”) was defined as 0.55 for the treatment arm
and 0.75 for the placebo arm (119). This correction was used in the following
outcomes:

e Dauvilliers, 2013: change in ESS at 3 weeks; change in MWT40 at 8 weeks.

e Szakacs, 2017: change in ESS at 8 weeks; change in MWT40 at 8 weeks.
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For outcomes in which the SD or SE were not reported at individual timepoints, it
was not possible to use the Agency for Healthcare Research and Quality method to
input SE. Therefore, SE values were imputed from available data for each outcome
at each timepoint using guidance from the Cochrane Collaboration (120). For the
placebo arm, SEs were imputed as the average of all other presented placebo SEs
weighted by the number of patients in the trial arm. For all other comparators,
missing SEs were imputed as the weighted average of all presented SEs across all
comparators. This calculation was used for the following outcomes:

e Xyrem, 2002: change in ESS at 4 weeks.

e Xyrem, 2005: change in ESS at 4 and 8 weeks, change in MWT40 at4 and 8

weeks.
e Black, 2006: change in ESS at 4 and 8 weeks.
e Szakacs, 2017: change in ESS at 8 weeks.

Trials reporting medians (instead of mean values): For trials reporting median
values instead of means for outcomes, guidance from Hozo, 2005 was used to justify
the use of medians instead of means.(121) This guidance states that, for sample
sizes of 25 or more, a median is sufficiently similar to a mean. In the cases where
only medians were reported, all study arms had at least 25 patients, and therefore
medians were used. The assumption of medians as means was used for the
following outcomes:

e Xyrem, 2002: change in ESS at 4 weeks.

e Xyrem, 2005: change in ESS at 4 and 8 weeks, change in MWT40 at 4 and 8

weeks.
e Black, 2006: change in ESS at 4 and 8 weeks.

Binary outcomes with zero responders: Analyses of binary variables with zero
responders reporting the outcome (i.e., AEs) result in unstable networks with wide
credible intervals. Therefore, an adjustment was made according to the NICE
Technical Support Document (TSD) 2 (116). Trial arms reporting zero responders
was substituted to have 0.5 responders and the sample size was increased by 1 to
approximate zero responders in the input data. This substitution was required for the

following outcomes:
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e TONES 2: Serious AEs

e Dauuvilliers, 2013: AEs leading to discontinuation

e Szakacs, 2017: Serious AEs, TEAEs leading to discontinuation
e Xyrem, 2005: Serious AEs.

Per NICE TSD 2 guidance (116), if a trial reported all treatment arms as having zero

responders, that trial was excluded from that particular analysis.

B.2.10 Adverse reactions

Across the entire clinical development programme for solriamfetol, 1,605 people
have been exposed to solriamfetol (including the unlicensed 300 mg dose) as of 8
February 2018), including patients with narcolepsy, OSA, or major depressive

disorder, and healthy subjects.

In the clinical trial program for solriamfetol, 321" unique patients with narcolepsy
were treated with solriamfetol (all doses, including the 300 mg dose): 172 were
exposed to solriamfetol for at least 6 months, and 95 for at least 12 months. During
long term treatment in TONES 5 the mean (SD) treatment exposure in the overall

combined solriamfetol population (Safety Population, including the 300 mg dose)
during the open label phase was ||} N o approximately ], and in the

narcolepsy population was || G

An overview of AE data from the two Phase 3 trials that enrolled patients with
narcolepsy and EDS is provided by treatment arm for the Safety Populations in
TONES 2 (Table 33) and TONES 5 (Table 34). AE data from the supporting Phase 2
study (TONES 1) has also been provided as these data have been included in the
ITC Table 35.

A safety overview, including narratives of common AEs, serious AEs,
discontinuations due to AEs, and AEs of special interest is also provided. Where

possible this narrative is based on the two Phase 3 narcolepsy trials (TONES 2 and

" For TONES 5, patients were eligible for inclusion if they had completed previous studies, including TONES 2 and TONES 1,
hence some patients appear in the safety populations of these parent studies as well as TONES 5; as such the sum of the
individual safety populations enrolled in all narcolepsy trials is larger than the number of unique patients who received
solriamfetol (N=321).
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TONES 5). Broader observations from pooled safety data, as submitted for
European Medicines Agency (EMA) marketing authorisation and including evidence
from the wider evidence base (for example, observations from the broader clinical

trial programme) are also included, where appropriate.

All AEs are

1
I o TONES 5 this meant AEs that began or

worsened during TONES 5, not the parent study).

B.2.10.1 Safety overview

¢ Analysis of AEs showed that solriamfetol in the proposed therapeutic dose
range for narcolepsy (75 to 150 mg) | KGcINGIGNGNGGEEE o9
the -patients with narcolepsy (321 unique patient exposures) treated with
solriamfetol (including the unlicensed 300 mg dose) during TONES 2 and 5,
there were no deaths and serious AEs were reported in 7 patients.

e The majority of AEs experienced in patients with narcolepsy were classified as
mild or moderate (TONES 2: solriamfetol 75 mg, - solriamfetol 150 mg,
Il TONES 5: 88.2% including the unlicensed solriamfetol 300 mg dose).

e The incidence of AEs leading to discontinuation of solriamfetol and/or study
withdrawal was dose-related with a mean across all doses in TONES 2 of
5.1%; mean incidence for the 75 and 150 mg doses were 1.7% and 5.1%,
respectively (Table 33). In TONES 5 the incidence was 10.2% across the
combined dose group (Table 34), however 56.8% of AEs occurred within the
first 4 weeks of treatment.

e There was no evidence to suggest the late emergence of AEs with long-term
solriamfetol treatment in TONES 5 (including with the unlicensed 300 mg dose).

e The AE profile of solriamfetol is consistent with the expected pharmacology of a
DNRI — the class of drug to which solriamfetol belongs — and the well
characterised pharmacokinetic characteristics of solriamfetol, and was
consistent across all populations studied in the trial programme.

¢ In general, AEs are dose related (with the unlicensed 300 mg dose having the

greatest rates of AEs) and appear to be reversible. The nature of the AEs is
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such that they can be detected, monitored, and managed with routine
measures and treatments used in clinical practice, addressed through dose

reduction or drug discontinuation, if needed, and are described in the SmPC||

Table 33. TONES 2: Summary of AEs (Safety Population)

Patients, n (%)
Solriamfetol
Placebo 75 mg 150 mg
N=59 N=59 N=59
Any AE 27 (45.8) 34 (57.6) 47 (79.7)
Any treatment-related AET [ e e
Serious AE 0 0 1(1.7)
Any treatment-related serious AEs' | | |
AE leading to study drug and study 1(1.7) 1(1.7) 3(5.1)
discontinuation
Deaths 0 0 0
AEs occurring in 25% of patients
Headache 3(5.1) 6(10.2) 14 (23.7)
Nausea 1(1.7) 3(5.1) 6(10.2)
Decreased appetite 1(1.7) 5 (8.5) 5 (8.5)
Nasopharyngitis 3(5.1) 5 (8.5) 8 (13.6)
Dry mouth 2(3.4) 3(5.1) 4 (6.8)
Anxiety 1(1.7) 1(1.7) 3(5.1)
Diarrhoea 1(1.7) 2(34) 3(5.1)
Dyspepsia 0 1(1.7) 2(3.4)
Dizziness 2(34) 2(3.4) 1(1.7)
Fatigue 0 0 2(3.4)
Weight decreased 0 1(1.7) 1(1.7)
Insomnia 0 2(3.4) 0
Upper respiratory tract infection 1(1.7) 1(1.7) 4 (6.8)
Heart rate increased 0 0 0
Constipation 1(1.7) 3(5.1) 1(1.7)
Influenza 3(5.1) 2(3.4) 1(1.7)
Weight increased 3(5.1) 2 (3.4) 0

Abbreviations: AE, adverse event; CSR, clinical study report; TONES, Treatment of Obstructive sleep apnoea
and Narcolepsy Excessive Sleepiness.

Source: Thorpy 2019 (77); CSR Table 31 and Table 35 (76).
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Table 34. TONES 5: Summary of AEs across entire study, including the unlicensed
300 mg dose (Safety Population)

Patients receiving solriamfetol (all doses), n (%)
Overall Narcolepsy
N=643 N=226
Any AE 482 (75.0) 169 (74.8)
Any treatment-related AET [ [ ]
Serious AE 27 (4.2) 6 (2.7)
Any treatment-related serious AEst 5(0.8) 1(0.4)
AE leading to study drug or study 59 (9.2) 23 (10.2)
discontinuation
Deaths 1(0.2)* 0
AEs occurring in 25% of patients (in combined solriamfetol group for any indication)
Headache 71 (11.0) 31 (13.7)
Nausea 57 (8.9) 26 (11.5)
Nasopharyngitis 54 (8.4) 19 (8.4)
Insomnia 51 (7.9) 16 (7.1)
Dry mouth 47 (7.3) 14 (6.2)
Anxiety 46 (7.2) 1(9.3)
Decreased appetite 32 (5.0) 18 (8.0)
Upper respiratory tract infection 32 (5.0) 10 (4.4)

Abbreviations: AE, adverse event; CSR, clinical study report; OSA, obstructive sleep apnoea; TONES, Treatment

of Obstructive sleei ainoea and Narcoleisi Excessive Sleeiiness.

I Due to sepsis in a patient with OSA; OSA data is not presented in this submission.
Source: Malhotra 2019 (85).
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Table 35. TONES 1: Summary of AEs after 4 weeks of treatment with solriamfetol

150 mg (Safety Population)

Solriamfetol Placebo
150 mg/day
n=44 n=49
Any AE 27 (61.4) 29 (59.2)
Any treatment-related AET NR I
Serious AE 1(2.3) 0
AE leading to study drug or study discontinuation 2(4.5) 2(4.1)
Deaths 0 0
AEs occurring in 25% of patients
Headache 5(11.4) 5(10.2)
Nausea 1(2.3) 3(6.1)
Diarrhoea 2(4.5) 3(6.1)
Insomnia* e e
Decreased appetite 4(9.1) 0
Anxiety 4(9.1) 0
Irritability 2 (4.5) 1(2.0)
Palpitations 3 (6.8) 1(2.0)
Dizziness 1(2.3) 1(2.0)
Agitation 3 (6.8) 0
Bruxism 3 (6.8) 0

Abbreviations: AE, adverse event; CSR, clinical study report; NR, not reported; TONES, Treatment of Obstructive

sleep apnoea and Narcolepsy Excessive Sleepiness.

Data presented as n (%)

All AEs are treatment emerﬁent AEs, defined as AEs that either began after the first dose of study drug

I Preferred term: insomnia not otherwise specified.
Source: Ruoff 2016 (75); CSR (83).
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B.2.10.2 AE profile in Phase 3 placebo-controlled trials

e Based on the TONES 2 12-week, placebo-controlled study, more patients
experienced at least one AE with solriamfetol 75 and 150 mg doses (57.6% and
79.7%,respectively) than placebo (45.8%) (Table 33).

e The most frequent AEs°® that had a higher incidence with solriamfetol than
placebo included (Table 33):

— Solriamfetol 75 mg: headache (10.2%), nausea (5.1%), decreased appetite
(8.5%), nasopharyngitis (8.5%), dry mouth (5.1%).

— Solriamfetol 150 mg: headache (23.7%), nausea (10.2%), decreased
appetite (8.5%), nasopharyngitis (13.6%), dry mouth (6.8%).

e The maijority of these AEs occurred within the first 2 weeks of initiating
treatment and resolved for the majority of patients with a median duration of
less than 2 weeks.

¢ One patient in the solriamfetol arm (solriamfetol 150 mg) had two serious AEs
(non-cardiac chest pain, anxiety) that were not considered by the investigator to
be related to study medication; the patient continued the study without
recurrence of the events.

e AEs° that led to study drug and/or study discontinuation were reported in 1.7
and 5.1% of the solriamfetol 75 and 150 mg groups, respectively, compared

with 1.7% in the placebo arm.
B.2.10.3 Adverse events of special interest

B.2.10.3.1 Insomnia

e Solriamfetol is a wake promoting agent, intended to treat EDS, and events of
insomnia occurred in patients receiving solriamfetol in early clinical studies.
Accordingly, AEs of insomnia were examined further in the clinical trial

programme.

° Five most common AEs reported in 25% of patients across any treatment group including the 300 mg dose
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e In TONES 2, insomnia was reported in 3.4 and 0.0% of patients receiving
solriamfetol 75 and 150 mg, respectively) compared with 0.0% of the placebo

arm; no patients discontinued due to insomnia.

e Events of insomnia across TONES 2 and 5 were _ and
N s i few events led to

study withdrawal (n=0 in TONES 2; n=4 in TONES 5).

e Furthermore, an exploratory endpoint in TONES 2 assessed overnight
polysomnography (PSG) measurements, including total sleep time, number of
awakenings, or wake after sleep onset. Solriamfetol did not have an effect on
sleep architecture, and no clinically significant changes in polysomnography

parameters were observed.

B.2.10.3.2 Depression and suicidal ideation

e Depression is a common comorbidity in narcolepsy, and patients with
narcolepsy are almost twice as likely to report depression compared with
subjects without narcolepsy (44). The potential for depression and suicidality
was explored in Phase 3 studies with the validated Columbia-Suicide Severity
Rating Scale (C-SSRS) IIGTTIGNGNGEGEGEEE.

e However, in TONES 2, AEs associated with depression (depression, depressed
mood, depressive symptoms, dysthymic disorder, or crying)
I o solriamfetol 75 mg and [l for solriamfetol
150 mg, compared with i} in the placebo arm).

¢ In addition, the C-SSRS did not reveal any clear pattern of suicidality related to

solriamfetol across TONES 2 and 5.

B.2.10.3.3 Risk for cardiovascular events, and blood pressure and heart rate

increases

e In TONES 2, there were small mean changes in blood pressure (BP) and heart
rate (HR) from baseline to week 12 (averages across the day from pre-dose to
9 hours post-dose); these effects were dose-dependent (Table 36).
— The effects on BP and HR from baseline to week 8 using 24 hour ambulatory
monitoring were similar to the effects observed during the days on which
MWT was performed (Table 36).
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Table 36. TONES 2: changes in BP or HR (Safety Population)

Placebo Solriamfetol 75 mg | Solriamfetol 150 mg
N=59 N=59 N=59

Change from baseline to week 12, as measured on MWT days*

n 50 48 49

HR, bpm 0.5 (6.7) 0.6 (6.6) 25(4.7)

Systolic BP 0.6 (8.1) 0.3 (6.8) 1.2 (7.4)

Diastolic BP -0.6 (5.2) 1.0 (4.4) 1.4 (4.9)
Change from baseline to week 8, as measured by ambulatory BP monitoring?

n 50 46 46

HR, bpm -0.6 (7.0) 1.0 (8.0) 0.7 (7.1)

Systolic BP -0.3(9.3) 1.8 (6.5) -0.5 (5.5)

Diastolic BP -0.1(7.2) 1.4 (5.1) 0.4 (4.5)

Abbreviations: BP, blood pressure; bpm, beats per minute; HR, heart rate.

Data presented as mean (SD) unless otherwise stated. Analysis conducted on patients with non-missing values.
*Vital signs averaged across pre-dose to 9 hours post-baseline
tVital signs matched by time point at baseline and week 8.

e TONES 5 showed no clinically relevant changes from baseline of the parent
study for systolic or diastolic BP during the open-label phase and there were no
apparent trends to suggest that BP or HR would increase over time during the
40-52 weeks of solriamfetol treatment (including the unlicensed 300 mg dose).
- .patients with narcolepsy experienced an AE of hypertension in TONES 2

orin TONES 5.
- I
e The most common cardiovascular AE in patients receiving solriamfetol in a

placebo-controlled setting (TONES 2, overall rate of AEs including the

unlicensed 300 mg dose) was || NGzl owever [ patients were

receiving the unlicensed 300 mg dose and there were || GG
the solriamfetol 75 or 150 mg dose.

— There were l cardiovascular AEs in patients receiving solriamfetol 75 mg.
— Incidence of cardiovascular AEs in the solriamfetol 150 mg arm included
I o -cardiac chest pain (n=2,
3.4%) I
e Serious AEs of a cardiovascular or potentially cardiovascular nature were

uncommon. One patient in TONES 2 reported a serious AE of non-cardiac
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chest pain (solriamfetol 150 mg), but this was not considered related to study
drug and the subject completed the study. In TONES 5 there were no serious
AEs of a cardiovascular or potentially cardiovascular nature in patients with
narcolepsy.

¢ In light of these effects, appropriate precautions for use are listed in the SmPC,
including periodic monitoring of BP and HR (prior to initiation and during
treatment), controlling pre-existing hypertension prior to initiating treatment, and
avoiding use of solriamfetol in patients with unstable cardiovascular disease,
serious heart arrhythmias and other serious heart problems. This is broadly

similar to other therapies used to treat narcolepsy.

B.2.10.4 Abuse potential

There is a significant unmet need for a pharmacotherapy that has robust and
sustained efficacy in treating EDS in OSA, balanced with low potential for AEs and
low potential for abuse. As a wake-promoting agent, solriamfetol has been
thoroughly tested for its abuse potential; preclinical data, combined with the results
of a human abuse potential study (Study 14-001 (122), in which solriamfetol was
compared to placebo and the amphetamine stimulant phentermine), indicated that

solriamfetol has low potential for abuse.
B.2.10.5 Other findings

B.2.10.5.1 Withdrawal effects
During TONES 5, in which patients on a stable dose of solriamfetol (including the 75,

150 and unlicensed 300 mg dose) were then randomised to either continue
solriamfetol or switch to placebo, there was no evidence of rebound hypersomnia or

withdrawal effects after abrupt discontinuation of solriamfetol in the placebo group.

B.2.10.6 Safety conclusion

The clinical experience with solriamfetol demonstrated solriamfetol (all doses,
including the unlicensed 300 mg dose) to be consistently well tolerated in short- (12

weeks) and long-term (40-52 weeks) trials in patients with narcolepsy and EDS.
|
|
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I - o< generally dose related in frequency with the

highest rates in the 300 mg arms (unlicensed), mild or moderate in severity, short-
lived and resolved within 2 weeks for the majority of

patients |
|
I (<< Appendix C).

B.2.11 Ongoing studies

There are no new data anticipated from the completed studies described in Section
B.2.2. There is one ongoing study of solriamfetol in patients with narcolepsy (Study
15-005; NCT02806908) but the date of availability of data from this study is not

established at the time of submission.
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B.2.12 Innovation

Patients with EDS due to narcolepsy who have failed first-line modafinil may
subsequently be prescribed Schedule 2, unlicensed treatments, or may have
difficulties accessing expensive medicines due to local variation in funding and
guidelines (e.g. individual funding requests). Methylphenidate is unlicensed in
narcolepsy and (in the absence of RCT data) dexamfetamine achieved its MHRA
licence based on expert clinical opinion, and there are no RCTs which demonstrate
the clinical benefit of methylphenidate or dexamfetamine in treating the EDS due to
narcolepsy. To date, only one published study has reported on the cost-effectiveness
of a treatment for narcolepsy (Lanting, 2014 for sodium oxybate) however the
conclusion for the study was the sodium oxybate would not represent good value for
money for the NHS; furthermore, this treatment is not specifically treating EDS due
to narcolepsy. None of the treatments defined in the company decision problem has

received a positive recommendation from UK HTA bodies, including NICE.

The clinical trial programme for solriamfetol demonstrates the efficacy of solriamfetol
in reducing sleepiness and improving wakefulness in patients with EDS due to
narcolepsy. In addition to its clinical efficacy in treating EDS, solriamfetol delivers
additional health-related benefits that are not captured in the quality adjusted life

year (QALY) calculation (presented in Section B.3).

Solriamfetol has a selective mechanism of action
Solriamfetol acts as a selective dual reuptake inhibitor of the wake-promoting

neurotransmitters dopamine and norepinephrine (123), making its mechanism
distinct from other pharmacological interventions currently used in narcolepsy.
Solriamfetol is distinguished mechanistically from the amphetamine stimulants
dexamfetamine and methylphenidate by its lack of release of monoamines (123). It is
hypothesised that these mechanistic characteristics account for the robust
wake-promoting effects of solriamfetol and the lack of rebound hypersomnia

observed upon solriamfetol withdrawal (77).

Solriamfetol is not a substrate or inhibitor of any of the major CYP enzymes, with the
exception of weak inhibition of CYP2D6, and is not an inhibitor of renal transporters,

with the exception of weak inhibition of OCT2 and MATE1. As such, clinically
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relevant pharmacokinetic drug interactions are unlikely to occur in patients receiving
solriamfetol. Furthermore, solriamfetol is excreted unchanged in urine and has
minimal hepatic metabolism thus hepatic impairment is not expected to have an
impact on solriamfetol elimination. Per the solriamfetol licence, no dose adjustment
is required for mild renal impairment, and reduced dosing is recommended in

moderate and severe renal impairment (see Appendix C).

Solriamfetol has low abuse potential
Many stimulant drugs used for the treatment of narcolepsy, including modafinil and

methylphenidate (unlicensed in narcolepsy), have an established addictive profile
(61). As a wake-promoting agent, solriamfetol has been thoroughly tested for its
abuse potential; preclinical data, combined with the results of a human

abuse potential study (Study 14-001, in which solriamfetol was compared to placebo
and the amphetamine stimulant phentermine (122)), indicated that solriamfetol has
low potential for abuse. Data from the TONES 5 extension study demonstrated that
following long-term (up to 6 months) solriamfetol use, withdrawal of treatment did not
result in withdrawal-related adverse effects or rebound hypersomnia (see Section
B.2.6.3.3.1). The licences for modafinil, sodium oxybate, dexamfetamine, and
methylphenidate (unlicensed in narcolepsy) contain warnings on the potential for
dependence with long-term use and state that patients should be carefully monitored
for signs of abuse or dependence, during treatment and after treatment
discontinuation (62-66); in contrast there are no such warnings in the licence for

solriamfetol (see Appendix C).

Solriamfetol offers convenient dosing and extended duration of effect
Solriamfetol is a once daily, oral treatment, taken with or without food upon

awakening. The only other treatment for narcolepsy with once daily dosing is
pitolisant, however pitolisant may not be suitable for all patients as it must be taken
with food at breakfast (66). Both IR and MR formulations of methylphenidate
(unlicensed in narcolepsy) are available, however even using MR tablets, patients
may need to split their dose across the day to maintain wakefulness (62). This is also
the case for some patients taking modafinil and dexamfetamine, who may find that
the treatment effects wear off in the afternoon and the patient requires an additional

dose to boost wakefulness (124, 125). In patients who do not respond to 200 mg
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modafinil dosing, doses of up to 400 mg taken as a single or divided dose may be
required (65) and there is evidence that patients using a 400 mg split dosing regimen

have greater wakefulness in the evening than those with a once daily regimen (125).

Sodium oxybate is taken at night in two divided doses: the first dose should be taken
at bedtime and the second dose should be taken 2.5—4 hours after the first dose.
Patients should take both doses while in bed and lie down immediately after dosing
as sodium oxybate may cause them to fall asleep abruptly without first feeling
drowsy; patients are directed to prepare both doses before bedtime. Prior to
ingestion, each dose of sodium oxybate should be diluted with approximately 60 mL
of water (diluting the oral solution in water; doses can be used for £24 hours after
preparation) (66, 126). Although patients may feel better within a few days, it can
take up to 2 months to observe a clinically meaningful response up to 8—12 weeks of
regular dosing to achieve with maximum optimal response achieved in most patients

after a longer period in terms of EDS (110).

The solriamfetol dosing regimen is therefore less disruptive and more convenient
than its comparators, which may require food/meal restrictions, multiple doses per
day, preparation of doses by dilution, or waking up during the night (63-68). In
addition to the convenient once daily dosing, the beneficial effects of solriamfetol in
treating EDS are sustained throughout the day, which offers an advantage over its
comparators. Evidence from clinical trials shows that solriamfetol effects on EDS are
observed within 1 week post-treatment thus solriamfetol can deliver rapid reduction

of the burden of EDS due to narcolepsy (see Section B.2.6.1.5).

Solriamfetol treatment does not modify sleep architecture
Insomnia is a common and expected side effect of stimulant treatments based on the

pharmacology of these drugs (65-67). Clinical trial data demonstrated that
solriamfetol does not impact sleep architecture, with minimal changes detected using
PSG measurements, including total sleep time, number of awakenings and wake
time after sleep onset, compared with placebo; in addition, solriamfetol treatment
was associated with low rates of insomnia (2.8%) (see Section B.2.10.3.1). By

comparison, abrupt withdrawal of dexamfetamine can be associated with insomnia,
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changes in EEG during sleep, and/or extreme fatigue (63, 65, 66), indicating that

long-term treatment with this comparator may modify sleep architecture.

Solriamfetol improves patient productivity at work and outside work
People with EDS unrelated to an underlying condition experience significantly

greater impairment in work productivity and activities outside work, compared with
people without EDS; furthermore, people with EDS as a symptom of an underlying
condition such as narcolepsy are more impaired than those without an underlying
condition (127). EDS associated with narcolepsy can have a substantial negative
impact on a patient’s professional life, and impair their ability to perform daily
activities (44). The impact of solriamfetol on work productivity and activity impairment
was assessed in TONES 2 and TONES 5, using the WPAI:SHP questionnaire. In
TONES 2, after 12 weeks of treatment solriamfetol 150 mg decreased rates of
presenteeism (impairment while working), overall work impairment, and activity
impairment outside of work compared with placebo (all nominal p<0.05) (see Section
B.2.6.1.9). Long-term treatment with solriamfetol (combined arm, including
unlicensed 300 mg dose), as explored in TONES 5, led to reduced rates of
presenteeism (impairment while working), overall work impairment and activity
impairment outside of work by at least 25% from baseline in patients with
narcolepsy; these improvements were observed by week 14 and maintained
throughout the duration of the study (up to 52 weeks) (see Section B.2.6.3.2.4). This
impact on work productivity may provide an additional impact on quality of life, if it
could help patients into employment (see Appendix A), who were previously unable
to work due to their condition, and/or increase the earning potential of those in low

paid jobs.
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B.2.13 Interpretation of clinical effectiveness and safety evidence

B.2.13.1 Principal (interim) findings from the clinical evidence highlighting

the clinical benefits and harms of the technology

The totality of evidence across the Phase 3 clinical trial programme for solriamfetol in
narcolepsy (TONES 2 and TONES 5) shows that the effects of solriamfetol treatment
on EDS due to narcolepsy are clinically meaningful, rapid in onset (within 1 hour of
dosing), and are maintained long-term (over at least 6 months of treatment?). In both
trials, the clinical benefit of solriamfetol was demonstrated using validated objective
and subjective outcome measures, including ESS, MWT, PGI-c or CGl-c. The Phase
2 TONES 1 study provides additional evidence that is supportive of the Phase 3
programme. These efficacy results combined with the well-characterised safety
profile of solriamfetol demonstrate its potential to improve the treatment landscape

for patients with EDS due to narcolepsy.

B.2.13.1.1 TONES 2: Phase 3 comparative efficacy over 12 weeks

TONES 2 is the pivotal RCT providing evidence of comparative efficacy of
solriamfetol compared with placebo in adult patients with EDS due to narcolepsy
(diagnosed according to the ICSD-3 or Diagnostic and Statistical Manual of Mental
Disorders, 5th edition [DSM-5] criteria). Patients had to have EDS and an inability to
stay awake as demonstrated by a baseline ESS score 210 and a baseline mean
sleep latency of <25 minutes (the mean of the first four trials of a five-trial MWT),

respectively.

Solriamfetol reduced EDS and improved wakefulness as demonstrated by,
respectively, a significant decrease in subjective ESS score from baseline to week
12 for solriamfetol 75 and 150 mg (LS mean difference vs placebo -2.2 and -3.8,
respectively; both p<0.05) and significant increases in the duration of objective MWT
mean sleep latency score from baseline to week 12 for the solriamfetol 150 mg dose

(LS mean difference vs placebo 7.7 minutes; p<0.0001). The study was not powered

p Improvements in ESS scores were maintained for at least 6 months and up to 1 year.

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 122



for the 75mg dose, however numerical improvements in MWT for the 75 mg dose

were observed (LS mean difference vs placebo 2.6 minutes; p>0.05).

Improvements in ESS versus placebo were observed from week 1 (the first
measurement time point) (p<0.05 for 150 mg, numerical improvement for 75 mg).
Normal ESS (£10) scores (Table 6) were achieved by 30.5% and 40.0% of patients
receiving solriamfetol 75 and 150 mg, respectively, compared with 15.5% in the

placebo group.

Evaluation of MWT demonstrated that patients receiving solriamfetol 75 mg and

150 mg doses achieved significant (p<0.05) improvements at week 1. MWT sleep
latency ranges from 0—40 minutes (lower scores indicating a great inability to stay
awake), with an MWT of 19.4 minutes reported as the lower limit of normal (Table 6).

After 12 weeks of treatment, mean MWT scores were || GG o

placebo, solriamfetol 75 mg and solriamfetol 150 mg, respectively, compared with
baseline MWT scores of | | I r<spectively, indicating a
dose-dependent trend towards the lower limit of normal wakefulness for patients
receiving solriamfetol. An assessment of sleep latency across five separate MWT
tests staggered through the day (week 12) showed that the effects of solriamfetol
were rapid in onset (within 1 hour after dosing) and sustained throughout the day,
supporting convenient, once-daily dosing. Although some outcome measures did not
reach significance at the 75 mg dose at week 12 (e.g. MWT), solriamfetol may be
titrated from a starting dose of 75 mg in patients with narcolepsy to an effective and

tolerated dose, up to a maximum of 150 mg.

The improvements in the co-primary outcomes of ESS and MWT were associated
with improvements in the patient’s overall condition, as reported by both the patient
(using PGl-c) and the clinician (using CGl-c). Patient QoL scores were also
improved, as measured using the FOSQ-10 and SF-36v2; using the FOSQ-10
disease specific questionnaire, solriamfetol 150 mg delivered significant
improvements compared with placebo in patient functioning at weeks 1 and 8, with
numerical improvements observed at week 12. Improvements observed with SF-
36v2 were more limited, with EQ-5D showing no meaningful trends. At baseline, |||}

of patients in TONES 2 had utility scores=1, and therefore reported no disutility due
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to their narcolepsy. The lack of meaningful trends in EQ-5D scores in the narcolepsy
population is of uncertain cause. Given the substantial negative impact that
narcolepsy has on QoL (see Section B.1.3), this may reflect an inability of this
generic HRQoL measure to fully detect the impact of narcolepsy on patient QoL in
this particular study design, or may be due to other factors. Further discussion on the
suitability of EQ-5D in the narcolepsy population and relevance to economic

modelling is discussed in Section B.3.4.

TONES 2 evaluated the impact of solriamfetol on work productivity and activity
impairment using the WPAI:SHP. After 12 weeks of treatment, solriamfetol 150 mg
decreased the rates of presenteeism (impairment while working), overall work

impairment, and activity impairment outside of work (all nominal p<0.05).

B.2.13.1.2 TONES 1: Supporting Phase 2 comparative efficacy over 12 weeks

The comparative evidence from the Phase 2 TONES 1 study is consistent with that
observed in the Phase 3 TONES 2 study and supports the comparative efficacy of
solriamfetol compared with placebo in adult patients with EDS due to narcolepsy.
Solriamfetol 150 mg/day for 4 weeks significantly reduced sleepiness and increased
the ability to maintain wakefulness in patients with narcolepsy, with and without
cataplexy. The results from TONES 1 demonstrated that at solriamfetol 150 mg/day,

patients achieved significant improvements in EDS by week 4.

B.2.13.1.3 TONES 5: Long-term maintenance of efficacy

TONES 5 is the pivotal long-term open-label study demonstrating the efficacy and
safety of solriamfetol (combined arm, including the unlicensed 300 mg dose) for up
to 1 year. Adult patients with narcolepsy or OSA who had previously completed a
clinical trial for solriamfetol in EDS were enrolled; for patients with narcolepsy these
trials included TONES 2, as well as completed or ongoing Phase 2 studies

(TONES 1, ADX-NO5 201, or 15-005). The study also included a 2-week
placebo-controlled randomised-withdrawal phase after at least 6 months of treatment

to assess the effects of discontinuing solriamfetol.

In the open-label phase, TONES 5 demonstrated the long-term maintenance of

efficacy with continued solriamfetol treatment (up to 52 weeks; mean duration of
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treatment [l for all doses including the unlicensed 300 mg dose). During the
open-label phase, there was an improvement in mean ESS scores within 2 weeks of
treatment (the first measurement time point), maintained for up to 52 weeks,
indicating a sustained improvement in EDS; this effect was apparent across the
combined solriamfetol dose group, and for the 75 and 150 mg doses. Solriamfetol
treatment (including the unlicensed 300 mg dose) also improved patient QoL as
measured using the FOSQ-10, EQ-5D-5L and SF-36v2, although improvements
were most apparent on the FOSQ-10. Patients had numerical improvements from
the first post-treatment time point through to the final evaluation indicating that in
addition to the effect on ESS, solriamfetol-induced improvements in QoL are
maintained in the long-term with continued treatment. Furthermore, long-term
treatment with solriamfetol, led to a minimum 25% reduction in presenteeism
(impairment while working), overall work impairment and activity impairment outside

of work in patients with narcolepsy (as measured using the WPAI:SHP).

B.2.13.1.4 TONES 5: Reversal of effect following solriamfetol discontinuation

In the 2-week randomised-withdrawal phase of TONES 5, designed to test the
effects of solriamfetol discontinuation on EDS, a proportion of patients were
randomised to placebo or continued solriamfetol treatment after approximately

6 months of solriamfetol open-label treatment. During this phase, patients
randomised to solriamfetol (including the unlicensed 300 mg dose) remained
improved, whereas patients randomised to placebo worsened during the 2 week
withdrawal period (LS mean difference of [ in patients with narcolepsy; || ).
Analysis of ESS scores for patients receiving placebo indicated a worsening of EDS
beyond the upper limit of normal (ESS <10; Table 6), but without exceeding baseline
scores and thus indicating no evidence of rebound hypersomnia. Worsening of EDS
in response to solriamfetol treatment discontinuation was associated with
- <asured using the FOSQ-10 Illllor solriamfetol
[all doses] vs placebo at the end of withdrawal phase in the overall and narcolepsy

populations).
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B.2.13.1.5 Safety

The clinical experience with solriamfetol has demonstrated it to be consistently well
tolerated in both short-term (12 weeks) and long-term (40-52 weeks) trials of
patients with narcolepsy, as well as more broadly in patients with OSA or major
depressive disorder, and healthy subjects. AEs have been well characterised and
are consistent with the pharmacology of the drug. In general AEs are dose-related,
with highest rates associated with the 300 mg doses (which will not be licensed), and
appear to be reversible, mainly within 2 weeks of onset. The nature of the AEs is
such that they can be detected, monitored, and managed with routine measures and
treatments used in clinical practice, addressed through dose reduction or drug

discontinuation, if needed, and are described in the SmPC (see Appendix C).

In TONES 2, more patients with narcolepsy receiving solriamfetol experienced at
least one AE (75 mg, 57.6%; 150 mg, 79.7%) compared with placebo (45.8%). The
most frequent AEs (25% of patients) included headache, nausea, decreased
appetite, nasopharyngitis, and dry mouth (Table 33). AEs that led to study drug
and/or study discontinuation were reported in 1.7 and 5.1% of the solriamfetol 75
and 150 mg arms, respectively compared with 1.7% in the placebo arm. There was
no evidence to suggest the late emergence of AEs with long-term administration of
solriamfetol during TONES 5, nor of rebound hypersomnia or withdrawal effects due

to abrupt discontinuation of solriamfetol.

AEs of special interest including insomnia, suicidal ideation and risk for
cardiovascular events were assessed during the clinical trial programme. As a wake
promoting agent the potential to cause insomnia was monitored. However, rates of
insomnia reported during 12 weeks of treatment in TONES 2 were low, were mild or
moderate in severity, and generally resolved with dose reduction or without change
to dosing; few cases of insomnia led to study drug withdrawal (n=0 in TONES 2; |}
in TONES 5). Furthermore, sleep architecture appeared unaffected versus placebo,
as determined by overnight PSG measurements of total sleep time, number of

awakenings, or wake after sleep onset.

Depression is a common comorbidity in narcolepsy. Occurrence of depression and

the risk of suicidality were therefore assessed; AEs associated with depression were
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uncommon, and using the C-SSRS, no pattern of suicidality related to solriamfetol

across TONES 2 and 5 was revealed.

Minimal mean increases in BP and HR were apparent from baseline to 12 weeks of
solriamfetol treatment in TONES 2; the effects on BP and HR were dose dependent
and were greatest in the 300 mg dose; evidence from TONES 5 (including data for
the unlicensed 300 mg dose) did not show any apparent trends to suggest that BP or
HR would increase over time during long term treatment for up to 52 weeks.
Cardiovascular AEs, including palpitations, non-cardiac chest pain, BP increase and
tachycardia occurred at || || | }JEEE and there were no cases of HR increase

in TONES 2 for patients receiving solriamfetol 75 or 150 mg. One serious AE of a
cardiovascular or potentially cardiovascular nature occurred in TONES 2
(solriamfetol 150 mg arm), but was considered unrelated to solriamfetol treatment;

long term treatment in TONES 5 did not result in any serious cardiovascular AEs.

A number of treatments currently used to treat EDS in patients with narcolepsy have
warnings related to abuse potential (62-66). As a wake-promoting agent, solriamfetol
has been thoroughly tested for its abuse potential. Preclinical data, combined with
results from a human abuse-potential study (Study 14-001, that compared
solriamfetol with placebo and the amphetamine stimulant phentermine (122)),

indicate that solriamfetol has low potential for abuse.

B.2.13.1.6 Indirect evidence for solriamfetol in EDS

In the absence of direct evidence for solriamfetol and comparators of interest, an ITC
was conducted to elicit estimates of relative effectiveness. The clinical SLR (see
Section B.2.1) sought evidence for inclusion in the ITC for dexamfetamine,
methylphenidate, sodium oxybate and pitolisant, in line with the company decision

problem and anticipated positioning of solriamfetol in UK clinical practice.

The clinical SLR (described in Section B.2.1 and Appendix D) shows there is a
general paucity of evidence available supporting treatments used in narcolepsy and
which could subsequently be utilised in the ITC; no ITC-appropriate evidence was

identified for dexamfetamine or methylphenidate, while pitolisant analyses had to be
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restricted to combined dose analyses, in the absence of effectiveness estimates

stratified by dose.

In the base-case analysis of ESS, solriamfetol 150 mg was associated with a similar
beneficial impact on EDS versus pitolisant (<40 mg; estimates stratified by pitolisant
dose are not available from pitolisant trials). Compared with sodium oxybate,
solriamfetol 150 mg demonstrated improvements over the 3 and 4.5 g doses (Crls
did not cross zero), numerical improvements over the 6 g dose (Crls crossed zero),

and numerical deficits to the highest 9 g dose (Crls crossed zero).

Outcomes from the ESS analysis were subsequently utilised in the current economic

model described in Section B.3.2.

B.2.13.1.7 Conclusion

Considering the clinical evidence overall, solriamfetol as a wake-promoting agent
combines a rapid onset of action and a robust and durable efficacy profile that is
maintained with long-term administration, and has a low potential for abuse and a
well-characterised safety profile that can be monitored and managed through routine

clinical practices.

B.2.13.2 Strengths and limitations of the clinical evidence base for the
technology

Study design

In the Phase 3 trial programme for EDS in narcolepsy, TONES 2 and TONES 5 were

large, multinational and methodologically robust trials, that used validated

well-recognised outcome measures to assess the efficacy of solriamfetol for treating

EDS in patients with narcolepsy (TONES 2) or patients with narcolepsy or OSA

(TONES 5).

TONES 2 was a multicentre, double-blind, randomised, placebo-controlled study,
representing the gold standard in clinical evidence. TONES 5 was a long-term,
non-comparative, open-label extension study; although the study was not
randomised, all patients had previously completed a Phase 2 (TONES 1, Study 15
004, 15-005, or ADX-N05-201) or Phase 3 (TONES 2—4) study of solriamfetol, all of

which were double-blind, randomised, placebo-controlled studies (with the exception
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of TONES 4). In addition to the open-label phase, TONES 5 included a randomised,
placebo-controlled, double-blind withdrawal phase, which was added as a protocol
amendment at the request of the Food and Drug Administration (FDA), to
demonstrate the impact of solriamfetol withdrawal after 26 months of treatment. As a
supporting Phase 2 study, TONES 1 was a multicentre, methodologically robust,
placebo-controlled trial to assess the safety and efficacy of solriamfetol, and

supports the evidence provided for TONES 2.

Study populations
The baseline demographics and disease-specific characteristics were similar across

all three trials (TONES 2, TONES 5 and TONES 1), well-balanced between the
treatment groups in each trial, and there were no unexpected differences between

arms in the rates of drop-out or discontinuation.

Suitability of the trial comparator
The inclusion of a placebo control group in TONES 2 (and TONES 1) was used to

provide a robust assessment of the efficacy and safety of solriamfetol as a new
investigational medicinal product. The use of a placebo control is aligned with
guidance on study design from the FDA which states that placebo controlled studies
allow the effect of the new agent to be distinguished from ‘placebo effects’ (128). The
FDA guidance further states in the absence of a placebo group, a finding of no
difference (e.g. in an active control study) could mean that both drugs are effective,
neither were effective, or that the study design was unable to tell effective from
ineffective treatment (128). TONES 5 included a randomised placebo-controlled
withdrawal phase to assess the reversal of solriamfetol effect upon treatment
discontinuation after prolonged treatment (26 months). This study design was
included at the request of the FDA, to provide well-controlled evidence of the long-

term efficacy of solriamfetol in EDS and to evaluate any potential withdrawal effects.

Comparison of study populations to the UK narcolepsy population
TONES 2 and TONES 5 were both large, multinational, well conducted and

methodologically robust Phase 3 studies conducted in North America and Europe.
Although TONES 2 and TONES 5 were multinational trials, there were no clinical
sites in the UK. Similarly TONES 1 was conducted solely in the United States.
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In patients with narcolepsy in TONES 2, TONES 1 and TONES 5, respectively
65.3%, 64.5% and ] were female, mean (SD) age was 36.2 (13.2), 38.7 (12.1)
and I years, median age ranged between [ llllyears, cataplexy was
present in 50.8%, 35.5% and 50.4% of patients, and mean baseline ESS was 17.2 in
TONES 2, 17.3 in TONES 1 and 15.9 in TONES 5 (for Group A at parent study
baseline and for Group B at TONES 5 baseline), indicating high levels of EDS in

these patient populations (see Section B.2.6).

Information on the demographics of the narcolepsy population in the UK is extremely
limited. The available data are based on results from three UK Narcolepsy

Association surveys® which indicate that (45, 73, 129):

e 51.1-60.7% of patients are female

e Median age is 54-56 years

e Mean (SD) ESS scores are:
— 19.6 (3.0) for patients with narcolepsy with cataplexy
— 16.9 (4.8) for patients with EDS without cataplexy

The characteristics of the trial populations were broadly consistent with those of the
UK survey respondents. Approximately 50-60% of the survey respondents were
female, compared with approximately two-thirds of the clinical trial populations. The
median age of patients in the UK surveys is higher than that observed in the clinical
trials, however the survey data are outdated (date range: 1998-2004), and the trials
only included adults 18—75 years, whereas the survey patients were 12—-89 years
old; furthermore, there is a widely recognised delay to diagnosis for patients with
narcolepsy in the UK (49), and these factors may have contributed to the higher
median age of the survey respondents. Only one survey reported ESS scores (129),
and these were consistent with those of the trial population: both populations had

mean ESS scores outside the normal range (i.e. had ESS scores >10; Table 6).

9 Parkes 1997: 183 patients with narcolepsy, 62 patients with hypersomnia, 10 patients with OSA and 188 controls returned
self-report questionnaires; Daniels 2001: 313/500 patients with narcolepsy returned questionnaires; Morrish 2004: 313/500
patients with narcolepsy returned questionnaires.
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Trial populations compared with marketing authorisation and use in clinical
practice

Both TONES 2, TONES 1 and TONES 5 provide evidence in patient populations
relevant to the final NICE scope. The trials included patients with EDS due to
narcolepsy (with or without cataplexy), consistent with the use for solriamfetol in UK
clinical practice and the indication:

e “Solriamfetol is indicated to improve wakefulness and reduce excessive

daytime sleepiness in adult patients with narcolepsy (with or without cataplexy)”

The proposed positioning of solriamfetol in UK clinical practice would be as a
follow-on treatment subsequent to modafinil failure or intolerance, or where modafinil
is contraindicated. The overall trial populations (including patients who received
unlicensed 300 mg dose) are consistent with this positioning in that very few patients
were treatment naive (prior use of a stimulant/other nervous system drug: TONES 2,
I ToNES 5, and almost half had prior modafinil treatment (JJlf TONES
2; ] TONES 5). The high level of previous modafinil use is consistent with the
first-line status of modafinil for narcolepsy in UK clinical practice (1, 54).

Relevance of trial dosing to marketing authorisation and use in clinical
practice

All trials (TONES 2, TONES 1 and TONES 5) covered the range of doses included in
the licence for solriamfetol in narcolepsy (75 and 150 mg), and the use of this
treatment in clinical practice in the UK. Based on guidance in the SmPC, patients in
clinical practice may be titrated up from a starting dose of 75 mg to 150 mg
“Depending on clinical response...”. In solriamfetol clinical trials for narcolepsy
titration between 75 and 150 mg doses was only applicable in TONES 5, and in this
study, titration was forced to the maximum dose based on tolerability. In TONES 5,
the ratio of 75 to 150 mg doses, by modal dose was approximately 1:4. Although
some patients in TONES 5 may have been up titrated based on good tolerability,
they may not have required the higher dose from an efficacy perspective. As such,
although this study represents the only evidence based estimate of the dose split
between the 75 and 150 mg doses it may not be fully reflective of the dose split that
may be observed in clinical practice and is inconsistent with prescribing data from

US experience to date, where the dose split is approximately 1 to 1.
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Relevance of outcome measures to clinical practice
TONES 2, TONES 1 and TONES 5 included clinical outcomes relevant to the final

NICE scope. The primary endpoint of ESS was measured across the trials and is a
well-recognised, clinically-relevant, subjective outcome measure consistent with that
used in UK practice. The ESS is used to measure levels of sleepiness and to assess

the efficacy of treatment in reducing sleepiness (87, 88, 93-95).

Changes of 23 points in the ESS score are generally considered clinically meaningful
in assessing EDS (see Table 6), although based on KOL Clinical Practice Interviews,
the maijority of clinicians stated that they accept differing and often lesser levels of
improvement than this, and consider any patient-reported improvement to be
meaningful. In TONES 2, patients receiving solriamfetol 75 mg and 150 mg achieved
a 23 point reduction in mean ESS scores (-3.8 and -5.4 point reduction, respectively)
after 12 weeks of treatment, compared with -1.6 for placebo (see Section B.2.6.1.1),
and in TONES 5, patients in solriamfetol 75 and 150 mg arms achieved a 23 point
reduction in mean ESS scores (mean reduction, respectively: Group AJlij and |l
Group B, ] and ) after 2 weeks of treatment, maintained through week 40 for
Group A ] and [, respectively), and week 52 for Group B [JJjj and [},
respectively; see Section B.2.6.3.2.1).

The categorisation of EDS into mild, moderate, or severe based on ESS scores is
frequently used in the literature on narcolepsy but feedback from the KOL Clinical
Practice Interviews suggests that it is extremely uncommonly used in UK clinical
practice. This feedback further suggests that the use of ESS scores alone to assess
improvements in EDS is highly variable, with many clinicians instead using a more
holistic approach, assessing patient-reported improvements to determine treatment
response —i.e. it is the patient’s report of a reduction in the impact of narcolepsy on
daily function that helps define a positive response. In situations where only ESS is
used to determine response, the absolute reduction in ESS required to define
response also varies widely, with some KOLs reporting that any reduction is
meaningful if the patient feels improved but others using an absolute reduction of 2—
4 points. Furthermore, the MWT is rarely used in UK clinical practice except as an
initial diagnostic test (due to the cost and inconvenience of conducting the test). This

is consistent with the results of a study that demonstrated
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I e more

strongly correlated

wit |, (130). In
TONES 2 and TONES 5, the clinically meaningful reductions in ESS scores were
associated with significant improvements in patient-reported PGI-c scores, indicating
that patients felt their EDS had improved following treatment with solriamfetol for

12 weeks and up to 52 weeks, respectively. The outcome measures used in the
TONES trials are therefore relevant for clinical practice where both types of
assessment (absolute reduction in ESS and subjective reports of improvement) are

used to determine treatment response.

QoL impact measured using validated, disease specific and generic specific
tools

The impact of treatment on QoL was assessed using validated, generic and disease-
specific tools: EQ-5D-5L, SF-36v2, FOSQ-10. The EQ-5D-5L is a standardised
measure of health utility that provides a single index value for one’s health status
(100), and would ordinarily be seen to be of most relevance to modelling the
economic impact of solriamfetol, in line with the NICE reference case. The SF-36v2
is a generic measure of health status with 36 questions across eight multi-item
dimensions of health (physical functioning, social functioning, role limitations due to
physical problems, role limitations due to emotional problems, mental health, vitality

(energyl/fatigue), pain, and general health perception) (99).

In contrast, the FOSQ-10 is a 10-item, disease-specific, QoL questionnaire
developed to measure the effect of disorders of EDS on functional status and
activities of daily living, and/or the extent to which these effects are improved with
treatment for EDS (98, 131). The FOSQ captures the impact of sleepiness on
functional status across 5 subscales (activity level, general productivity, social
outcome, intimacy and sexual relationships, and vigilance) and as a total score

(range 5-20), where higher scores indicate greater functional status (98).

Variation in boundary of normal ESS range
In the UK, ESS scores <10 are considered ‘normal’ daytime sleepiness (Table 6),

thus in clinical practice, patients with narcolepsy would usually have ESS scores

substantially in excess of 10 at treatment initiation. The eligibility criteria for
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TONES 2 included patients with ESS scores 210, thus a small proportion of patients
in the trial had normal ESS values (ESS=10) at baseline: solriamfetol 75 mg,

I so!riamfetol 150 mg, [l For the purposes of cost-effectiveness analyses, as
presented in Section B.3, analyses were conducted using individual patient level
data (IPD), and patients with baseline ESS=10 were excluded from the effectiveness

estimates utilised for solriamfetol.

Availability of comparative evidence
The ITC analysis included seven trials, all of which were RCTs, ensuring that effects

were observed under similar conditions, with similar baseline levels of sleepiness

and wakefulness, measured using ESS and MWT, amongst the seven trials.

All studies were placebo-controlled enabling the generation of networks that were
linked through a common placebo node. However, there were no head-to-head trials
to allow testing of assumptions of consistency (i.e., comparisons of direct and
indirect evidence). In addition, there were only two or three trials per comparator and
not every trial reported every outcome, which limited the strength of the networks

and the ability to test for heterogeneity in outcomes.

Efficacy estimates could be generated for a range of outcomes which were specific
for both drug dose and duration on therapy, other than for pitolisant where estimates
were not available from studies stratified by dose. In relation to time on therapy,
some assumptions had to be made to make comparisons feasible, e.g. outcomes
measured at 7 weeks were assumed to fit to the 8 week timepoint. In addition, the
TONES 1 and TONES 2 trials were of 12 weeks’ duration, with primary endpoints
assessed at week 12, whereas trials for pitolisant and sodium oxybate lasted no
more than 9 weeks. Therefore, it was not possible to assess comparative treatment
effects for the trial outcomes at the 12-week timepoint (details of the analyses
conducted are presented in Section B.2.9.1). With regard to dosing, two of the
sodium oxybate trials used non-recommended approaches to administration. The
SmPC states that sodium oxybate (Xyrem) is initiated at 4.5 g and titrated over 1-2
weeks in 1.5 g doses to higher levels (66). However, in Xyrem, 2002, patients were
randomised to either 3 g (stable dose but lower than the recommended dose), 6 g, or

9 g without any titration (109); in Black, 2006, patients randomised to sodium
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oxybate were initiated on 6 g sodium oxybate (115). Efficacy outcomes for the 3 g
dose should therefore be disregarded, while safety outcomes for non-titrated doses
should be considered carefully in light of this divergence from SmPC
recommendations. Finally, in relation to outcomes, some efficacy outcomes that
were reported in the TONES 2 trial for solriamfetol (i.e., FOSQ, EQ-5D) were not

reported in comparator trials and therefore could not be analysed.

With regard to comparators, a weakness in the analysis is the limited evidence
available for dexamfetamine and methylphenidate; the SLR did not identify any
first-level evidence (RCTs) for dexamfetamine or methylphenidate, and although
limited observational data for these comparators was identified, the data was
insufficient to be included in the ITC. This restricted the potential analysis at best to a
naive comparison between solriamfetol and dexamfetamine or methylphenidate.
However as this would be subject to substantial bias and it would not be possible to
control for differences in the patient population and baseline characteristics, a naive

comparison was not conducted.

B.2.13.3 End of life

Solriamfetol is not a life extending treatment and does not qualify for any end of life

criteria.
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

An SLR was conducted to identify published economic evaluations for patients with
narcolepsy. The SLR identified six records in total: three published economic
evaluations and three health technology assessment (HTA) submissions. Full details
of the SLR are presented in Appendix G, including a summary of the studies
identified.

Of the three published economic evaluations identified (two full text publications
(132, 133); one conference abstract (134)) which reported the cost-effectiveness of
treatments for narcolepsy, one was conducted from a UK perspective (133), and the

remainder were from a European perspective (132, 134).

All three previous HTA submissions assessed sodium oxybate for the treatment of
patients with narcolepsy and cataplexy, two within Scotland (to the Scottish Medicine
Consortium [SMC]) and one for Canada (to the Canadian Agency for Drugs and
Technologies in Health [CADTH]) (135-137). Details of the approaches to modelling
adopted in the previous HTA submissions were limited. None of the submission
summary documents available to the public provided any information regarding the

model structure, perspective, discounting, or time horizon.

The SLR did not identify any NICE technology appraisals for treatments in
narcolepsy. An ad-hoc search of the NICE website was therefore performed (on 8"
August 2019; not part of the SLR methodology) to identify any technology appraisals
conducted in OSA, as this patient population also experiences EDS. This identified
one additional HTA NICE TA139 “Continuous positive airway pressure (CPAP) for
the treatment of obstructive sleep apnoea/hypopnoea syndrome (OSAHS)”,
hereafter referred to as TA139 (138), which is summarised in Table 37. Although the
focus of TA139 is predominantly on treating the underlying cause of the OSAHS,
EDS is a commonly reported symptom in patients with OSA and therefore this
population has some parallels with patients with EDS due to narcolepsy, as

assessed in the present technology assessment.
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The two UK-specific cost-effectiveness analyses (Lanting 2014 (133) and TA139
(138)) have been used to inform various aspects of the current modelling methods,
inputs and assumptions, and these are described in the relevant subsections
throughout Section B.2.3.

To summarise, the analyses presented here are:
e Two models associated with TA139:
— The model developed by ResMed for the TA139 submission
— The model developed by the Assessment Group for TA139 and
subsequently published as a report, hereafter “McDaid 2007” (139)
e The analysis published by Lanting 2014 (133)
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Table 37. Relevant NICE submissions (in OSA only; not identified through SLR)

Study, Population | Intervention | Model Study Discounting | Time Model inputs |QALYs Costs ICER (per
country, and summary | perspective horizon (clinical, (intervention, | (currency) QALY
design comparators costs, QoL) |comparator) | (intervention, |gained)
comparator)
NICE 2008 Adults with |e CPAP Markov e UKNHS |NR 14 years e Clinical: NR |NR NR e CPAP
(138, 139) [full | severe e No model: e PSS e Costs/ (fixed):
submission] | OSAHS treatment |e Event Utilities: List -£1,620
UK CUA — and free prices (-£4,123
Manufacturers | daytime published to £259)
submission | sleepiness « LV ¢ literature e CPAP
(ResMed) (55 years even government (auto):
old) * Stroke statistics, -£1,845
e RTA authors’ (-£3,936
e Death assumptions to £37)
NICE 2008 Adults with |e CM Markov e UKNHS |3.5% on Lifetime e Clinical: NR |e CM:£8,140|e¢ CM: 11.93 |e Dental
(138, 139) [full sevz;*_le e CPAP model: e PSS bOtthOSIti e Costs/ e Dental e Dental devices:
EL:?Q'SZ'O”] 05(31 S |, Dental |* Event a?fd ealt Utilities: List |  devices: devices: £2,000
- |and evicas free effects prices, £8,797 12.26 « CPAP:
York daytime . CV published CPAP: CPAP- £4,335
sleepiness literature * ' * '
(Male, 50 event governm7ent £9,301 12.39
years old) e Stroke statistics
¢ RTA authors’
assumptions

Abbreviations: CM, conservative management; CPAP, continuous positive airway pressure; CUA, cost-utility analysis; CV, cardiovascular; ICER, incremental cost-
effectiveness ratio ; NHS, National Health Service; NICE, National Institute of health and Care Excellence; NR, not reported; OSA, obstructive sleep apnoea; OSAHS,
obstructive sleep apnoea hypopnoea syndrome; PSS, personal social services; QoL, quality of life; RTA, road traffic accident; SLR, systematic literature review; QoL, quality of
life; QALYs, quality-adjusted life years.
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B.3.2 Economic analysis

The objective of the economic evaluation for this submission was to assess the cost-
effectiveness of solriamfetol for the treatment of EDS in patients with narcolepsy,

versus all relevant comparators as defined in the company decision problem (Table

1),

A two-stage model was developed in Microsoft® Excel 2016, to model the outcomes
and costs experienced by a patient cohort comprising adult patients who suffer from
EDS due to narcolepsy, over a lifetime time horizon; a decision tree reflected the first
8-weeks of treatment and a Markov model, with annual cycles, was used for the
remainder of the model time horizon. The model reported health outcomes including
life years (LYs), QALYs and direct costs. The model perspective was the NHS and

Personal Social Services (PSS) in England.

The model improved upon the approaches used in models identified in the SLR for
narcolepsy (see Section B.3.1) and in TA139 (138), by utilising IPD from the TONES
2 clinical trial to define responders and non-responders to treatment, combining
output from the ITC (see Section B.2.9.2.2) to allow a robust comparative analysis,

and demonstrating the associated treatment-related changes in ESS.

The OSA models (from TA139) had a single EDS health state linked to the specific
treatment being administered, which was modelled as a mean change in ESS from
baseline and an associated impact on QoL. This mean change in ESS was attributed
to the entire cohort and it was assumed that all patients accrued associated
treatment costs for the duration of the model. The use of a single treatment
associated health state assumed that all patients achieved the same level of
response, i.e. the mean change in ESS, however this represents a limitation of this
approach. Feedback from the KOL Clinical Practice Interviews suggests that in
practice although some patients do respond to the existing treatment options, there
is a proportion of patients who do not respond or have an initial response that wanes

over time, and these patients typically switch (or discontinue) treatment.

Given this information from the KOLs, the assumption (that all patients achieve a

mean ESS reduction) made in the OSA models for TA139 would therefore have
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included some patients that, in clinical practice, would be classified as
non-responders and would be switched to another treatment or discontinue
treatment. As such the model analyses may have overestimated the associated
treatment costs and potentially underestimated the potential treatment efficacy.
Whilst this is less important in the OSA population considered within TA139, where
patients need to remain on a primary OSA therapy, such as CPAP, in order to treat
the underlying cause of their condition, it is perhaps more important for a
wake-promoting agent where the purpose of treatment is specifically to reduce a
patient’s level of EDS. The analysis described herein aimed to address the above
limitation by identifying responders and non-responders, and by continuing or

discontinuing treatment accordingly.

The UK analysis by Lanting 2014 (133) identified in the clinical SLR was specific to
narcolepsy, and was a two-part model that utilised a decision tree for the initial three
months of treatment, and split patients into responders, non-responders, or
discontinuers due to AEs. Patients then entered a three state Markov model for the
remainder of the analysis (five-years), for which the health states were: (1) on
treatment with maintained response, (2) withdrawn from treatment, no response and
(3) dead. Whilst this approach addressed some of the model structure limitations of
the TA139 model (by identifying responders and non-responders to treatment), there
were still weaknesses with the data; for example, the rate of responders was

informed by clinician opinion.

The current model, developed for this technology assessment, built on the approach
used by Lanting 2014 (133), as it utilised IPD from patients with EDS due to
narcolepsy who were enrolled in the pivotal RCT for solriamfetol in narcolepsy
(TONES 2) to estimate the treatment effect for solriamfetol on EDS, as measured
using ESS. Comparative effectiveness was based on the outputs of the ITC, as
reported in Section B.2.9. Although no formal treatment pathway exists in the UK for
patients with EDS due to narcolepsy, the model attempted to reflect the current
management of patients described by the KOL Clinical Practice Interviews (which
suggest that subjective reports of improvement in symptoms (such as the ESS) are

deemed an important clinical outcomes in managing EDS due to narcolepsy), and
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therefore the model focused on a reduction in ESS scores as the measure of

response.

Categorisation of patients into EDS severity bandings — no EDS (ESS: 0-10), mild
EDS (ESS: 11-14), moderate EDS (ESS: 15-18), severe EDS (ESS: 18-24) — as
outlined by NICE Clinical Knowledge Summary (140), was considered for health
states in the current model, but this approach was deemed to be inappropriate for
several reasons:

e Feedback from the KOL Clinical Practice Interviews suggests that in the UK
clinicians rarely categorise patients into mild, moderate or severe EDS, and do
not use transitions across categories to assess response to treatment (2),
therefore as these definitions (mild, moderate, severe) are not routinely used in
clinical practice, they were not included within this submission.

e Furthermore, although a reduction in ESS of 2—4 is reported to be a clinically
relevant change (90, 91), respondents to the KOL Clinical Practice Interviews
advised that achieving a pre-specific absolute change in ESS is not the only
determinate for assessing treatment response, and that instead any reduction
in ESS may be considered meaningful if the patient self-reports a positive
impact of treatment on their EDS or daily function.

¢ In light of the KOL feedback, it would have been inappropriate to categorise
health states using ESS scores within the model, due to the following limitations
of this approach:

— In defining EDS categories using ESS scores, some patients could achieve
an ESS response (i.e. 23 points reduction in ESS) but may not change
health state; for example, a patient that improves from ESS=18 to ESS=15 is
a ‘responder’ to treatment but remains within the moderate EDS category.

— Conversely, patients with baseline ESS scores close to the boundaries
between EDS categories may switch health states, in a modelling context,
but achieve an ESS improvement that is smaller than the clinical response
criteria; for example, a patient that improves by 1 point from ESS=15 to
ESS=14 is considered a ‘non-responder’ to treatment but has switched from

a moderate EDS to a mild EDS category; this may inaccurately imply that a
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patient who achieved a change of health state had a greater improvement
than a patient who achieved a 3 point reduction in ESS.

— In a modelling context, if EDS categorisation had been used to define health
states within the current model, this would have resulted in scenarios where
patients were receiving and responding to treatment, but were not changing
health state (and therefore not achieving any clinical benefit), as defined by a
health state-related utility, and this patient scenario would therefore

underestimate the actual benefit of treatment in the current model.

This analysis therefore focused on identifying patients that had responded or not
responded to therapy, by looking at the absolute change in ESS from baseline,
irrespective of the baseline ESS score. This was expected to be more reflective of
UK clinical practice. For the purposes of the analysis response was defined as a =3-
point reduction in ESS from baseline, the mid-point of the range cited in the literature

(90, 91); with scores of 2 and 4 tested in scenario analysis.

Although not directly relevant to the current decision problem (to assess solriamfetol
for treating EDS caused by narcolepsy), TA139 assessed CPAP treatment for OSA
(a condition in which patients also experience EDS) and therefore TA139 offered
some additional considerations for the current analysis. As part of the multiple
technology appraisal process for TA139, the assessment group developed a state-
transition Markov model to assess the long-term cost-effectiveness of CPAP
compared to other OSAHS treatments. The assessment group’s model had a lifetime
horizon and accounted for the symptomatic effects of OSAHS on QoL using a
treatment-related change in ESS. Within the analysis, patients entered the model
with a mean treatment-adjusted ESS score which persisted for the entire time
horizon unless patients experienced an event. Our analysis attempted to improve
upon this by categorising patients as responders and non-responders, therefore
avoiding the unnecessary use (and associated costs) of pharmacological therapy in

patients who did not benefit from their treatment.

The models in TA139 incorporated the involvement in road traffic accidents (RTAs).
There is an association between EDS and increased risk of RTAs (141), however in

the UK, narcolepsy (142) is considered a ‘notifiable’ medical condition by the DVLA,

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 142



and patients with uncontrolled EDS must surrender their driving licence; these
patients must then meet the medical standards for driving before returning to driving,
however it is unclear what the standards for restarting driving entail (143). Within the
general population the risk of being involved in an RTA is very small: the Department
for Transport Reported road casualties in Great Britain: 2018 Annual Report (144),
states ‘the rate of fatalities per billion vehicle miles has fallen by 1% from 5.43% in
2017 to 5.38% in 2018'. The average car travels approximately 7,600 miles per
annum (145) and the risk of a car being in a fatal RTA is about 4.1x108. Similarly,
the report states ‘The casualty rate per billion vehicle miles travelled has decreased
throughout 2008 to 2018 from 735.7 to 484.5 casualties per billion vehicle miles’
equating to a 3.7x10 risk of a car being involved in an RTA resulting in a casualty.
Consequently, despite the evidence for an increased risk of RTA in patients with
EDS, based on the small risk of an individual in the general population being
involved in an RTA, combined with the stipulation that patients considered in the
analysis (i.e. patients with EDS due to narcolepsy) should not be driving due to their
notifiable medical condition, it was assumed that modelling RTAs was inappropriate

and this was excluded from the current analysis.

The models for TA139 also incorporated the possibility of cardiovascular events or
strokes. This was achieved by modelling changes in systolic BP, associated with the
respective treatments, using the Framingham risk equations (138, 139). The NICE
Committee for TA139 noted that excluding the effect of CPAP on cardiovascular
events in the model did not lead to significant changes in the incremental cost-
effectiveness ratio (ICER). This is unsurprising given the very small treatment related
changes in systolic BP and the lack of conclusive evidence on the effect of BP and
cardiovascular events. As noted in Section B.2.10.3.3, the impact of solriamfetol on
systolic BP is minimal/negligible, therefore it was assumed that modelling
cardiovascular events and stroke was inappropriate and this was excluded from the

current analysis.

B.3.2.1 Patient population
The current model included adult patients with EDS due to narcolepsy (diagnosed

according to the ICSD-3 as per the TONES 2 eligibility criteria; Table 4), where EDS
was defined as a baseline ESS score >10 (87). This is broadly consistent with the
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populations defined in the NICE scope (see Table 1), the TONES trials (see Section
B.2.6.1and B.2.6.3), and the European marketing authorisation of solriamfetol (see
Appendix C).

The TONES studies included patients with ESS scores 210, thus a small proportion
of patients in the trials had normal ESS values (ESS=10) at baseline (solriamfetol
75 mg, llso'riamfetol 150 mg, ). For the purposes of the cost-effectiveness
evaluation, the EDS definition of ESS >10 was assumed and as such, all patients
with a baseline ESS=10 were excluded from the IPD for TONES 2 that was utilised

in the model.

The demographics and baseline disease characteristics of the model cohort were
based on the solriamfetol 150mg mITT population of TONES 2, defined as all
randomised patients who received at least one dose of study drug, and had a
baseline and at least one post-baseline evaluation of ESS. The mITT population was
used for the model cohort as this was consistent with the population used to analyse
the primary efficacy endpoint in the trial (see Table 12). All patients with a baseline
ESS=10 were excluded. The analysis was limited to the solriamfetol 150 mg dose
data due to the methodology used to synthesise the relative treatment effect for the
comparators in the ITC (see Section B.2.9). Although this is a limitation of the
analysis, the baseline characteristics for the solriamfetol 150 mg group were

consistent with the overall trial population (Safety Population; see Section B.2.3.2).

Key baseline characteristics of the model cohort were taken from the TONES 2 trial
cohort and are described in Table 38. Information on the demographics of the
narcolepsy population in the UK is extremely limited and restricts the ability to make
comparisons between the trial population and the population of patients with
narcolepsy in England. The available data are based on results from three UK
Narcolepsy Association surveys’ which indicate that (45, 73, 129) (see Section
B.2.13):

"Parkes 1997: 183 patients with narcolepsy, 62 patients with hypersomnia, 10 patients with OSA and 188 controls returned
self-report questionnaires; Daniels 2001: 313/500 patients with narcolepsy returned questionnaires; Morrish 2004: 313/500
patients with narcolepsy returned questionnaires.
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e 51.1-60.7% of patients are female, which is broadly consistent with TONES 2
in which ~65% of the population were female.

e Median age of patients with narcolepsy in the UK is reported as 54-56 years,
however as the UK Narcolepsy Association survey data are outdated (date
range: 1998-2004) this age range may no longer be representative of the UK
population of patients with narcolepsy; furthermore, as the survey respondents
were between 12 and 89 years old, but the trials were restricted to adults 18—
75 years, the difference in the age ranges included may explain the differences

between the surveyed population and TONES 2 (49).

Table 38. Patient population included in the economic model

Baseline characteristics Overall TONES Overall TONES Value used in Source
2 population 2 population model (mITT
(Safety (mITTT) solriamfetol
population) 150 mg arm')
Age, years I ] ] TONES
Female, % [ [ | 2
ESS score at baseline [ [ ] [ ]

Abbreviations: ESS, Epworth Sleepiness Scale; mITT, modified intent to treat; SD, standard deviation; TONES,
Treatment of Obstructive sleep apnoea and Narcolepsy Excessive Sleepiness.

Data are presented as mean (SD) unless otherwise stated

+ Based on ] excluding patients with an ESS=10 at TONES 2 baseline.

The model considered patients who have failed or are intolerant/contraindicated to
modafinil, reflecting the proposed positioning of solriamfetol in UK clinical practice
(see Section B.1.1). This positioning is based on the Sleep Services Analysis and
KOL Clinical Practice Interviews which indicate that modafinil is an established
first-line treatment for narcolepsy in the UK and that solriamfetol would be
considered as an option for patients in whom modafinil has failed, has not been
tolerated or is contraindicated (1, 2). A scenario analysis assessed the cost-
effectiveness of solriamfetol in the subset of the TONES 2 IPD, in which patients had

previously been treated with modafinil.

B.3.2.2 Model structure

The analysis used a two-stage model developed in Microsoft® Excel 2016 consisting
of a decision tree (Figure 14), that determined responder and non-responder status

at 8 weeks, followed by a Markov model with annual cycles (Figure 15) that
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estimated outcomes for each treatment over the remainder of the model lifetime time
horizon. Responder and non-responder patients, as determined by the decision tree
model, were then moved to the corresponding health state in the Markov model, for
each treatment arm: the Markov model was applied from week 8 onwards, and

contained three health states: responder, non-responder, or death.

Figure 14. Treatment initiation — Decision tree schematic
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R d »
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Discontinue Non-responder M n : r
Narcolepsy patients with EDS arkov

(ESS > 10)

Treated with solriamfetol or
comparator

MNon-responder 5| Enter
po | Markov

Abbreviations: EDS, excessive sleep disorder; ESS, Epworth Sleepiness Scale.
A responder is defined as a patient achieving a reduction in ESS 23.

All patients entered the initial decision tree model with the same baseline ESS score
and received treatment with either solriamfetol, dexamfetamine, methylphenidate,
sodium oxybate or pitolisant. Patients were then either classified as “responders”,
defined as patients who have achieved a 23-point reduction in ESS after 8-weeks

from baseline (see Section B.3.3.1), or “non-responders”.

Based on the timing of the first post-baseline ESS measurement within TONES 2,
the treatment effect of solriamfetol on ESS was observed within 1 week of treatment
initiation (see Section B.2.6.1.2). However, the comparator trials reported a first post-
baseline measurement at time points of 2, 4 or 7 weeks (107) which did not allow a
fair comparison between treatments in terms of how early the treatment effect may
be observed. For simplicity, the improvement in ESS and the associated impact on
QoL were assumed to occur after 1 week of treatment initiation for all treatments,
based on evidence from TONES 2 and 5, although this may have overstated the

efficacy for some comparators.
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Although the improvement in ESS occurred from the first week, the decision to
continue treatment (i.e. to define a patient as a ‘responder’ in the model) was based
on a clinical assessment of response conducted at week 8. Response to treatment
(=3 point reduction in ESS from baseline) was assumed to be assessed at 8 weeks
post-initiation in order to reflect the availability of data from comparator trials (see
Section B.2.9). Although there were available data for solriamfetol at 12 weeks
post-treatment initiation (i.e. the primary endpoint,) the available comparator data for
use in the ITC were limited to a maximum of 8 weeks. The KOL Clinical Practice
Interviews suggests that the time between routine follow-up assessments/visits can
vary significantly in practice, ranging from 6 weeks up to 6 months, sometimes
influenced by limited capacity within the service (2). In the absence of an established
time point for clinical assessment, and based on the availability of the most robust
comparative clinical evidence at week 8, patients were assumed to accrue the drug
cost associated with each treatment for a minimum of 8 weeks (at which stage
treatment response was assessed), and the 12-week timepoint was considered in a

scenario analysis (see Section B.3.8.4).

Although patients were categorised as responders and non-responders it should be
noted that the relative level of response, as measured by change in ESS, varied for
each of the comparator treatments. As such, the proportion of patients achieving
response (=3 point reduction in ESS from baseline) and the mean absolute change
in ESS from baseline for responders and non-responders, across all treatments

considered, was recorded and used to estimate the associated impact on QoL.

Following the 8-week decision tree phase, patients moved into a Markov element for
the remainder of the model time horizon, with annual cycles. Annual cycles were
chosen because narcolepsy is a chronic condition for which there is no cure, and in
the absence of evidence to support any movement between the health states at a
more granular cycle length. Half cycle correction was incorporated to address the
long-cycle length, and in line with the NICE reference case. The model consisted of
three mutually exclusive health states:

¢ Responders: on treatment with a maintained response (defined as the

treatment-specific change in ESS).
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¢ Non-responders: those patients who have not achieved a response or have
withdrawn from treatment due to AEs or subsequent loss of efficacy (returning
to the mean baseline ESS).

e Dead: absorbing health state.

Those patients who entered the response state were assumed to have a reduced
ESS score, specific to the treatment received, and the associated treatment cost
whilst they remained on therapy. Long-term solriamfetol data from TONES 5
demonstrated that in the first year following initiation, the ESS improvement
remained relatively constant in responders. As previously noted, both the Lanting
2014 and TA139 assessments assumed a constant effect of treatment over the
respective model time horizons; based on these prior analyses and in the absence of
any data available for solriamfetol or the comparators to quantify any waning effect, it
was assumed that patients that responded to any treatment remained in that
response state, using the same treatment-adjusted ESS for the duration of the

analysis, unless they discontinued therapy.

Figure 15. Maintenance treatment — Markov Model schematic
Pt

)

Mon-responders

Evidence from the Sleep Service Analysis and KOL Clinical Practice interviews (1, 2)
suggests that “non-responders” will cycle through a number of pharmaceutical-based
treatments for EDS during their lifetime (2). As described in Section B.1.3, modafinil
is a widely established first-line treatment in UK clinical practice for managing EDS
due to narcolepsy. In patients who have failed, are contraindicated to, or are
intolerant to modafinil, there is no established second-line (or subsequent-line)
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therapy, and although local guidelines and treatment algorithms exist, there is
substantial variability in practice, depending on clinical opinion, preference, and local
funding and/or guidelines. There are therefore no robust data available to predict the
treatment sequence that may be employed, nor is there any clinical evidence to
demonstrate the relative efficacy of the therapies at subsequent lines of treatment.
Given the lack of appropriate data, and for simplicity, this analysis assumed that all
non-responders remained in the same state and therefore the model excluded
subsequent treatment sequences; excluding the costs and potential impact of
subsequent treatments was a conservative and simplified assumption for solriamfetol
150 mg, which has equivalent or greater efficacy compared to all comparators

considered in the ITC (pitolisant, sodium oxybate).

This approach was consistent with Lanting 2014 (133) which assumed that those
who did not respond or who discontinued entered a ‘withdrew from treatment’ state
and remained there until death. Both analyses within TA139 simply assumed
patients remained in an OSA state (which was associated with an ESS related utility
score), thereby implying that there is no change in treatment for EDS over the time

horizon.

The current model used the IPD from TONES 2 to determine the proportion of
patients who were responders and non-responders, and the associated mean
change in ESS from baseline in each responder/non-responder group for
solriamfetol 150 mg. For the comparators, a pseudo-IPD dataset was synthesised
utilising the mean change in ESS from baseline relative to solriamfetol (see Section
B.3.3.1 and B.3.3.2).

B.3.2.3 Time horizon

Narcolepsy is a chronic condition with no cure (11, 12). As a consequence, this
analysis assumed a lifetime horizon, in line with current NICE guidance (146). The
model assumes an average starting age of 38 years and lifetime is defined in the
model base case analysis of 70 years. Alternative time horizons were considered in

sensitivity analyses.
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B.3.2.4 Mortality

The model utilised sex- and age-specific all-cause mortality data from the Office of
National Statistics life tables (147) to estimate annual mortality rates. The model
assumed no treatment-related impact on mortality but Ohayon 2014 (148) reported a
1.43 fold excess mortality in females and 1.57 fold in males with narcolepsy relative
to those without narcolepsy and this was incorporated into the analysis for

completeness.

B.3.2.5 Perspective and discounting

The base case analysis took the perspective of the NHS and PSS in England. Both
cost and outcomes (LYs and QALY's) were discounted at 3.5%, in line with the NICE
Guide to the Methods of Technology Appraisal 2013 (146). The impact of

discounting at 0% and 6% was assessed in sensitivity analyses.

B.3.2.6 Model outcomes

Model outputs included total costs and QALY for each treatment as well as the
incremental values, allowing calculation of the ICER, expressed as cost per QALY
gained. Only direct costs were included, with indirect costs included as a scenario
analysis. LYs for each treatment were reported but due to no assumption of a
treatment-related impact on mortality the number of LYs estimated remained the

same for each treatment.

B.3.2.7 Features of the economic analysis compared with previous

appraisals

As described in Section B.3.1, the economic SLR did not identify any previous NICE

TAs for treatments for EDS in patient populations with narcolepsy.

However, hand-searching of the NICE website identified TA139 (138) which
considered CPAP for the treatment of OSAHS; although CPAP is used to treat the
underlying condition in OSA, EDS is a residual symptom of OSA that may occur
even in patients who are CPAP-treated, thus it was reasonable to assume that
TA139 could provide useful insights for modelling treatments for EDS in a narcolepsy

population. A summary of the main characteristics and assumptions used in the
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model in TA139 and the comparison with the current economic evaluation is
provided in Table 39.

Table 39. Features of the current economic analysis

Previous appraisals

Current appraisal

waning effect?

due to lack of efficacy is
incorporated using data
from TONES 5

Factor TA139 (CPAP for OSA) Chosen values Justification
Assessment group
model
Time horizon Lifetime Lifetime In line with the NICE
Reference Case
Treatment Not considered Treatment discontinuation | TONES 5 presents data

directly relevant to the
decision problem and no
evidence to the contrary

Source of
clinical data

Pre- and post-treatment
ESS scores from
identified RCT data
(149-152)

TONES 2

TONES 2 is the pivotal
RCT for solriamfetol in
treating EDS due to
narcolepsy as defined in
the NICE scope.

An ITC (Section B.2.9.2)
presents the best
available comparative
evidence in the absence
of head-to-head RCTs.

Source of
utilities

ResMed company
submission: A before
and after study (150)

Assessment Group
analysis: IPD from a
clinical study mapping
ESS to EQ-5D (153)

NHWS analysis mapping
ESS to EQ-5D

In the absence of
suitable trial-based EQ-
5D utilities from TONES

2, and consistent with
the ESS to EQ-5D
mapping algorithm
developed by the

Assessment group, a

similar approach was
taken. The NHWS was
considered to be the
most appropriate
dataset versus that used
by the Assessment
Group

Source of
costs

ResMed company
submission: Clinical
expert opinion for
resource use and NHS
reference costs for costs

Assessment Group:
Aligned with the
ResMed company
submission

Drug Tariff (154)
PSSRU 2018 (155)

Standard cost sources
were used in line with
the NICE Reference
Case

Abbreviations: CPAP, continuous positive airway pressure; ERG, evidence review group; IPD, individual patient
level data; NA, not applicable; NHS, National Health Service; NHWS, National Health and Wellness Survey;
NICE, National Institute for health and Care Excellence; OSA, obstructive sleep apnoea; PSSRU, Personal
Social Services Research Unit; TONES, Treatment of Obstructive sleep apnoea and Narcolepsy Excessive

Sleepiness.
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B.3.2.8 Intervention technology and comparators

The intervention in the analysis was solriamfetol. The doses used were those
assessed in TONES 2 and TONES 5, and per the European marketing authorisation
(75 and 150 mg; Appendix C). The 300 mg dose of solriamfetol is unlicensed and

therefore was excluded.

The comparators for the narcolepsy analysis were as per the company decision
problem (Table 1) and are listed below:

e Pitolisant

e Sodium oxybate

e Dexamfetamine

e Methylphenidate (unlicensed for narcolepsy; see Section B.1.3)

Although modafinil was included in the NICE scope for narcolepsy this was not
considered to be a relevant comparator, as evidence from the KOL Clinical Practice
Interviews confirms that modafinil is the established first-line therapy for managing
EDS in patients with narcolepsy and therefore solriamfetol would be considered as
an option for patients in whom modafinil has failed, has not been tolerated or is
contraindicated (1, 2). Therefore modafinil was not included in the company decision
problem (see Section B.1.1); doses of the other comparator products are consistent
with the product licences, or EFNS recommendations (11) in the case of
methylphenidate (Table 40).

The amphetamines, such as methylphenidate (unlicensed in narcolepsy) and
dexamfetamine, have been used for the treatment of narcolepsy since the 1930s
(11) and as such, both methylphenidate and dexamfetamine are potential
comparators for solriamfetol. As noted in Section B.2.9, despite a comprehensive
search strategy to identify RCTs appropriate for inclusion in an ITC no evidence to
inform a comparison with dexamfetamine or methylphenidate was identified. To
provide additional evidence (even if of a lower quality) to inform a potential analysis,
an additional comprehensive literature search of observational studies was
performed to make every attempt to try to identify any data which might allow for a
comparison. Despite lowering the quality threshold of the evidence base in the

literature search, the only evidence that was found was for studies with very small
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numbers of patients, retrospective in nature, or that were not placebo controlled (see
Appendix B).

This paucity of evidence was reflected by NICE ES8 (3) which stated that “Many of
these medicines are not licensed for the treatment of narcolepsy and they vary in
their evidence available for their effectiveness in treating narcolepsy”. Additionally,
the EFNS guidelines on the management of narcolepsy (2011) (11) mirrored the

above results, identifying only 5 studies (class Il and class IV evidence).

Given the paucity of robust clinical evidence for dexamfetamine and methylphenidate
both were excluded from the base case analysis and were instead considered in
scenario analysis. According to KOL Clinical Practice Interviews, clinicians advised
that they predominantly use the MR formulations of methylphenidate (2). This is
partly based on the pharmacokinetic advantages of MR methylphenidate
formulations, which have a partial rapid onset, as per immediate release, but also an
extended effect, due to the modified formulation component of the product. It is also
partly due to clinical experience - the predominant experience of methylphenidate in
the UK is amongst the paediatric population for the treatment of Attention Deficit
Hyperactivity Disorder (ADHD), where MR formulations are preferred. The British
National Formulary (BNF) advises that such MR formulations should be prescribed
by brand name, due to differences in the exact formulation balance of rapid- and
prolonged-acting methylphenidate components. As a consequence, any analysis of

methylphenidate only considered the MR formulations.

Therefore, the base case comparators were:
e Pitolisant

e Sodium oxybate

And the following were considered in scenario analyses only:
e Dexamfetamine

e Methylphenidate MR (unlicensed for narcolepsy; see Section B.1.3)
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Table 40. Characteristics of treatment regimens for comparators included in the
model

Drug(s) Daily dose Source

Solriamfetol 75 mg qd, oral Solriamfetol SmMPC (Appendix C)

150 mg qd, oral
Pitolisant 9.0 mg qd, oral Pitolisant SmPC (67)
18.0 mg qd, oral

36.0 mg qd, oral

Sodium oxybate 4.5 g qd, oral Sodium oxybate SmPC (66)
6.0 g qd, oral
9.0 g qd, oral
Dexamfetamine 10 mg to 60 mg qd, oral Dexamfetamine SmPC (63, 64)
Methylphenidate MR 10 mg to 60 mg qd, oral NICE ES8 (3)
(unlicensed in narcolepsy) Guys and St Thomas (62)

Abbreviations: MR, modified release; qd, once daily; SmPC, summary of product characteristics.

The analysis assumed that following initiation of therapy, patients will be assessed
for response by a specialist at 8 weeks. This is reflective of the available comparator
clinical data which had a maximum duration of 8 weeks. The KOL Clinical Practice
Interviews showed wide variability with regards to the time at which follow-up visits
may occur - ranging from 6 weeks to 6 months; in some cases, this is due to limited
capacity rather than clinical preference. However, because solriamfetol
demonstrated equivalence or greater efficacy to pitolisant or sodium oxybate through
the ITC (see Section B.2.9.2), extending the time to assessing response would mean
that patients receiving comparator treatments would inappropriately remain on
therapy for longer and accrue the associated drug costs; thus by considering an 8-
week time point this reduced unnecessary spending beyond the 8 week assessment
and was therefore a conservative assumption for solriamfetol compared with an
extended time to assessment on efficacy. An alternative 12-week time point was
considered in a scenario analysis, to reflect the primary endpoint of TONES 2; in this
scenario the 12 week IPD was used and all patients remained on treatment up to the
12-week timepoint. Non-responders, at 8-weeks in the base case, (see Section

B.3.3.1) were assumed to discontinue therapy.
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B.3.3 Clinical parameters and variables

The sections below present the sources of data that informed the rate of response
and the relative impact on ESS for each treatment. ESS was used as the main
measure of EDS, as ESS was a co-primary endpoint in TONES 2 and TONES 5 (see
Section B.2.3), and was the most commonly reported efficacy outcome across
comparator RCTs identified by the clinical SLR and used in the ITC (see Section
B.2.9). In addition, ESS was the primary measure of EDS used in previous

narcolepsy economic evaluations (133) and when considering EDS in OSAHS (138).

MWT was considered as an alternative endpoint but feedback from the KOL Clinical
Practice Interviews suggests that it is not widely used beyond initial diagnosis,
(largely due to the cost and inconvenience of conducting the test, but also due to
clinical preference in how treatment response is assessed) and so1616 this was not

included for further analysis.

B.3.3.1 Clinical data: Response

For solriamfetol
Efficacy estimates (response) for solriamfetol were determined directly from the

mITT IPD from the TONES 2 trial. The IPD provided the ESS score for each patient
at baseline and at week 8 which allowed for the change in ESS to be determined.
The response rule was applied to these IPD to determine the proportion of
responders at week 8: as described in Section B.3.2 the response rule for the base
case analysis assumed that response was a reduction of 23 points from baseline in
ESS (60). Different reductions in ESS to assess response, as identified in the

literature, were explored in a sensitivity analysis (see Section B.3.8.4).

The IPD from TONES 2 comprised patients with ESS >10 at study baseline and
those randomised to the licensed doses of solriamfetol (75 and 150 mg); the mean
(SD) baseline ESS for patients with ESS >10 at baseline was |l (see Section
B.3.2.1). The analysis focused on the use of the solriamfetol 150 mg IPD, however
the 75 mg formulation was considered as a comparator to align with the output from

the ITC which accounted for the relative treatment effects.
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Figure 16 depicts how the IPD were split into responders and non-responders, and
the respective mean change in ESS for each group at week 8, using the 150 mg
solriamfetol dose arm as the reference, in line with the outputs of the ITC. Note that

the data do not follow a normal distribution; the curve is purely illustrative.

Figure 16. lllustration of IPD for solriamfetol 150 mg

Responder Non-responder
5.00 ﬂESSSousomg 4

35% Non-responders
‘0.37 ﬂESSSDilSDmg

65% Responders
-7.51 AESSq4150mg

Proportion of patients

4 Responder —
criteria

Mean change in ESS from baseline

Abbreviations: ESS, Epworth Sleepiness Scale; IPD, individual patient level data.
A represents change in ESS from baseline. Dashed vertical line represents mean ESS change for entire arm.
A responder is defined as a patient achieving a reduction in ESS =3.

For comparators
To determine the proportion of responders for the comparator treatments, and

solriamfetol 75mg, the mean change in ESS relative to solriamfetol 150 mg, as
determined in the ITC (see Section B.2.9) was applied to the solriamfetol 150 mg
IPD from TONES 2. This created a pseudo-IPD dataset for each comparator, such
that for each patient record in the solriamfetol 150 mg data set, the change in ESS
from baseline at week 8 was determined, and then for each comparator, the change
in ESS relative to the solriamfetol 150 mg dose was applied, to estimate a revised
change in ESS from baseline at week 8 for each patient creating a pseudo-IPD
dataset for the comparators. The change from baseline was then assessed against
the response criteria, as with the original TONES 2 solriamfetol 150 mg IPD, to

determine the proportion of responders and non-responders at week 8.
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Figure 17 is a graphical illustration of how the solriamfetol 150 mg IPD were
transformed, using the mean change in ESS at week 8 for comparators relative to

solriamfetol 150mg, to create a pseudo-IPD dataset for each comparator.

Figure 17. Transformation of IPD for comparator

Responder Non-responder

comparator

BESSeosins AESS

Proportion of patients

Mean change in ESS from baseline

Abbreviations: ESS, Epworth Sleepiness Scale; IPD, individual patient level data.
A represents change in ESS from baseline. Solid line represents solriamfetol, dashed line represents transformed
data for comparator.

Figure 18. lllustration of pseudo-IPD for comparators

Responder Non-responder

QESSCOH]DGNIOI’ +

67% Non-responders
0.95'A'ESS o - parator

33% Responders
-6.94 IﬂESSCor‘np‘aram‘r

Proportion of patients

Responder
criteria

Mean change in ESS from baseline

Abbreviations: ESS, Epworth Sleepiness Scale; IPD, individual patient level data.
A represents change in ESS from baseline. Dashed vertical line represents mean ESS change for entire arm.
A responder is defined as a patient achieving a reduction in ESS 23.

Due to the relatively small sample of solriamfetol 150mg IPD the model utilised

bootstrapping methods as detailed by Grey (156), to sample from the IPD. The
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model drew a sample of 5,000 patients, with replacement, from the original IPD and
each comparator. The clinical output for each sample was then utilised in the model
and the associated costs and QALY for all the products considered were recorded.
This resampling process was repeated 1,000 times, with the mean costs and QALYs

for all of the repetitions presented as the final base case analysis.

B.3.3.2 Clinical data: Change in ESS

For all patients identified as responders or non-responders at 8 weeks, the change in
ESS from baseline was reported and averaged for each outcome to result in different
changes in ESS from baseline for responders and non-responders respectively, for
each treatment considered. This resulted in a different change in ESS from baseline
for responders and non-responders, for each of the treatments considered (see
Table 41). As the QoL was derived from the mean change in ESS for each treatment
(see Section B.3.4.5), the associated utility of responders and non-responders also

varied based on the treatment received.
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Table 41. Clinical data utilised in the current model (narcolepsy)

Product, daily dose Mean AESS relative to Absolute AESS from | Proportion of responders | Mean ESS in Mean ESS in
solriamfetol 150 mg at week 8 baseline® (all (AESS from baseline 23) responders non-responders
(95% Crl)2 patientsT)
Solriamfetol, 75 mg -1.80 (-3.46, -0.14)* -3.20 50% 10.22 17.73
Solriamfetol, 150 mg Reference product -5.00% 65% 9.58 16.72
Pitolisant (240 mg) 0.05 (-2.28, 2.38) -5.05 65% 9.53 16.67
Sodium oxybate, 4.5 g -2.95 (-5.45, -0.45)* -2.05 33% 10.15 18.05
Sodium oxybate, 6.0 g -1.95 (-4.45, 0.56) -3.05 50% 10.37 17.86
Sodium oxybate, 9.0 g 0.66 (-1.52, 2.82) -5.66 65% 8.92 16.07

Abbreviations: Crl, credible interval; EDS, excessive daytime sleepiness; ESS, Epworth sleepiness scale; IPD, individual patient data.

A represents change in ESS from baseline.

* Change compared to solriamfetol 150 mg (Crl did not cross 0).
TAll patients, irrespective of response/non-response; $Change estimated via IPD.
a. With regards to the mean change in ESS relative to solriamfetol 150mg; a negative figure means that the comparator is less effective than solriamfetol 150mg with
comparative efficacy reducing as this figure moves further from zero. Conversely, a positive figure means that the comparator is more effective than solriamfetol 150 mg with
the comparative efficacy increasing as the figure moves further from zero.
b. With regards to the absolute change in ESS from baseline; Patients with EDS will have a high ESS as symptoms improve the ESS will reduce, as such a negative figure

demonstrates the improvement in a patient’'s symptoms. As the figure moves further from zero the less EDS a patient will experience.
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The base case analysis assumed that although treatment response would be
assessed clinically at week 8, the change in ESS occurred after 1 week of treatment,
in line with the rate of response after treatment initiation demonstrated in TONES 2;
for responders, the effect on ESS persisted for the duration of the model time

horizon whilst a patient remained on therapy.

Within the treatment initiation phase (i.e. the decision tree element), non-responders
to treatment were assumed to benefit from any changes they achieved in ESS during
the initial 8-week period; this was to reflect the small benefit that non-responders
may achieve during an initial treatment period despite not achieving the clinically
defined response criteria (=3 point reduction in ESS), and is reflective of changes in
ESS observed in TONES 2. After the patient’s assessment of treatment response at
8 weeks, these non-responders were assumed to cease treatment, and revert to
their baseline (pre-treatment) ESS. Any patients who were responders but who
subsequently discontinued treatment (i.e. in the Markov element) were also assumed

to cease treatment and revert to their baseline (pre-treatment) ESS.

The randomised withdrawal phase of TONES 5 (see Section B.2.6.3.3)
demonstrates that upon discontinuation of solriamfetol, patients experienced
increased EDS within 2-weeks of treatment discontinuation, with mean ESS trending
towards baseline. This indicates that once patients are withdrawn from treatment, the
treatment-related effects on EDS diminish rapidly and their pre-treatment levels of
EDS return. This is consistent with clinical expectations, as none of the treatments
for EDS are disease modifying of the underlying narcolepsy and the half-life for
solriamfetol and the comparators are all under 12 hours with complete elimination
expected within days (63, 64, 66-68). As such, and for simplicity, the current analysis

assumed that the return to baseline ESS was immediate.

B.3.3.3 Adverse events

In TONES 2, AEs with an incidence 25% (Table 33) in the solriamfetol 75 and

150 mg arms included headache (respectively, 23.7% and 10.2%), nausea (10.2%
and 5.1%), decreased appetite (both 8.5%), nasopharyngitis (13.6% and 8.5%%),
dry mouth (6.8% and 5.1%), and anxiety (5.1% and 1.7%). Most AEs occur early in

the course of treatment (e.g. within the first 1-2 weeks), are self-limiting, and
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generally resolve quickly (see Section B.2.9.4 and Appendix C). The KOL Clinical

Practice Interviews confirmed that for the existing pharmaceutical-based treatments
for EDS in narcolepsy, any treatment-related AEs are unlikely to require substantial
intervention, thus for the purposes of this analysis only the impact of discontinuation

due to AEs are considered.

B.3.3.4 Discontinuation — Due to AEs

Treatment initiation phase: In TONES 2, the incidence of AEs that led to study
drug withdrawal and discontinuation from the study were low: 1.7%, 1.7% and 5.1%
for placebo, solriamfetol 75 mg, and solriamfetol 150 mg, respectively. The IPD
therefore assumed that patients who discontinued due to AEs did not record any
change in ESS from baseline, such that on assessment of response they were
considered non-responders. This approach assumed that the rate of discontinuation
due to AEs during the initiation phase was equivalent for the treatments considered
within the analysis; this is supported by the ITC of discontinuation due to AEs (see
Section B.2.9, and Appendix C, Figures 7 to 9) which demonstrated no statistically
significant differences in the relative rate of discontinuations due to AEs between

solriamfetol and the comparators defined in the company submission problem.

Maintenance treatment phase: In TONES 5 discontinuation due to AEs (for all
doses including the unlicensed 300 mg dose) was observed in 23/226 (10.2%)
participants with narcolepsy, however, 56.8% of all AEs occurred within the first

4 weeks of treatment (85). For the purposes of the current analysis, and assuming
that the rate of discontinuations due to AEs reported at week 4 in TONES 5 is
approximate to those that occurred during the 8 week modelled initiation phase (i.e.
the decision tree component), it was assumed that the annual rate of AE-related
discontinuations after titration is 4.4% (i.e. 43.2% of 10.2%). As before, this is
assumed to be equivalent for all treatments within the analysis. However, given that
the TONES 5 study design utilised a combined solriamfetol arm (included the
unlicensed 300 mg dose), this is likely to be an overestimated rate of

discontinuations due to AEs.
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B.3.3.5 Discontinuation — Loss of response

In TONES 5, study withdrawal due to loss of response was observed in 39/226
(17.3%) participants with narcolepsy (85). As with discontinuation due to AEs, a
proportion of these discontinuations would have occurred during the initiation phase
(i.e. the decision tree component). TONES 2 showed that during 12 weeks of
treatment 6.4% (11/173 patients treated with solriamfetol) of patients discontinued
due to loss of efficacy (77); as such the current analysis assumed that 10.9% of
patients (17.3% minus 6.4%) would discontinue due to loss of response within the
first year. No longer term data (beyond 1 year) are available for solriamfetol nor the
comparators, therefore this analysis assumed the same rate of discontinuation due
to loss of response and discontinuations beyond year one for all treatments. This

assumption was explored in sensitivity analysis (Section) B.3.8.4.

B.3.3.6 Mortality
Mortality impact is modelled as described in Section B.3.2.3. Patients with EDS are

more prone to accidents and more susceptible to illness than people without EDS,
and as a consequence patients with EDS may have increased risk of mortality (157).
However, with the exception of the association between EDS and an increased risk
of RTA (which this analysis did not consider, see Section B.3.2), no other direct
evidence was identified that could quantify any increased risk of mortality associated
with EDS. This analysis therefore conservatively excluded any excess mortality that
may be associated with non-responders to treatment who would consequently have

a greater level of EDS compared with responders whose EDS is controlled.
B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from solriamfetol clinical trials

EQ-5D-5L was collected during the TONES 2 trial to measure the QoL of patients.
However, this TONES 2 EQ-5D dataset is not being used to directly inform the
current cost-effectiveness analysis. The rationale as to why the TONES 2 EQ-5D

dataset is not considered an appropriate choice for the model is described below.

A number of other subjective and objective measures were collected during TONES
2, including ESS, MWT, FOSQ-10, SF-36v2, PGl-c, CGl-c and WPAI. All of these

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 162



parameters showed improvements from baseline through to week 12, and in change
from baseline versus placebo — either in global scores or in specific domain scores —
when EDS in patients with narcolepsy was treated with solriamfetol, as reported in
Section B.2.6.1 In contrast for EQ-5D-5L there were no meaningful trends observed
in domain scores, utility index scores or VAS scores, for reasons that are uncertain
(See Section B.2.6.1.8).

In this respect, the results observed on the EQ-5D are inconsistent with the other
outcome measures in the TONES 2 study, and not consistent with other available
data on QoL impacts of narcolepsy measured using tools other than EQ-5D; in one
study for example, patients with narcolepsy in the UK had lower QoL compared with
matched normative data and CPAP-treated patients with OSA, as measured using
SF-36 and FOSQ (25).

A number of hypotheses can be proposed for this anomaly on analysis of the
TONES 2 EQ-5D data, some of which relate to the EQ-5D as a generic tool and
others related to the population in the trial:

e EQ-5D does not contain a domain to specifically examine sleep or wakefulness.
Therefore, it is likely that important aspects of a patient’s QoL are not taken into
account when using the EQ-5D. Yang et al (158) investigated the impact of
including a “Sleep” domain in the EQ-5D and found that it did not improve the
predictive power of EQ-5D to value QoL. However, it is important to note that
this explored domain was sleep and not EDS. The impact of sleep quality has
the potential to impact long term outcomes as well as in some cases impacting
EDS and short term QoL,; therefore, whilst important for overall health, it is not
necessarily surprising that it did not have an impact on EQ-5D. It should be
noted that the absence of a benefit seen by adding a “Sleep” domain in this
paper is not confirmation that EQ-5D is already a suitable tool to monitor the
QoL impact of sleep disorders, but rather that the proposed addition did not
improve its sensitivity. EDS on the other hand is known to have a substantial
impact on QoL, which does not appear to be fully valued by EQ-5D. The impact
of including an EDS domain has not yet been examined.

e EQ-5D does not include a domain to specifically examine relationships with
family and friends. This is the most frequently mentioned impact on QoL overall
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in the general population (159) and without its inclusion in the EQ-5D there is
potential for a ceiling effect when examining social isolation (160). Around 65-
66% of patients with narcolepsy in the UK report difficulties maintaining
friendships or building and maintaining relationships, and 86% said their
narcolepsy affected the time they spent with their friends (26).

o Patients showed a limited disutility on EQ-5D at trial baseline (Mean utility index
I or control, 75 mg and 150 mg solriamfetol (76), with | of patients
scoring as 1.0), which is not in keeping with all known impacts of EDS on
patients with narcolepsy (See Section B.1.3). As such demonstrating an
improvement on EQ-5D with treatment from a high baseline is challenging.
TONES 2 is not the first study in a narcolepsy population that would suggest
that EQ-5D may not adequately capture the problems associated with the
disease; Dodel et al (161), in a German population, showed that QoL was
reduced in narcolepsy versus the general population when measured across all
8 domains of the SF-36 but QoL was comparable using EQ-5D utilities.

¢ Patients with narcolepsy, in living with a chronic condition will adapt their
lifestyle and usual activities. The impact of adaptation on a patient’s perceived
QoL is likely to be most apparent when assessing the impact of EDS, for which
it would be the usual activities domain of EQ-5D that would drive many of the
changes observed. Once a patient has adapted their lifestyle to their EDS, they
may then re-define what their usual activities are from their perspective, such
that when asked regarding usual activities in EQ-5D, there is apparently little
impairment. In addition, there may be many other activities an adapted patient
would wish to do, that would significantly improve their QoL, but their disease
prevents them from doing it — EQ-5D does not test this specific scenario of
adapted disutility. The impact of adaptation may be apparent in TONES 2;
although in the UK, the vast majority (88%) of patients report that narcolepsy
affects the activities they do (26), around 60% of patients reported no or only
slight problems in the usual activities domain at baseline in TONES 2 (76).

e Depression in the trial population is around 25% (76), which, if effectively
treated might have reduced the impact of a disutility on this domain. Patients
with narcolepsy and depression have significantly worse QoL, compared with
patients with narcolepsy but without depression (37).
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¢ In TONES 2 the majority of patients (>95%) were rated by clinicians as being
moderately, markedly, severely or among the most extremely ill (CGI-s), yet [}
of all TONES 2 patients had an EQ-5D utility score of 1 at baseline. Given that
this is also a population who have an ESS score of 210, the proportion of
patients with a utility of 1 in the study would appear high. This is even more
evident when put in the context of data from the EU5 National Health and
Wellness Survey (NHWS) comprising of patients with narcolepsy or OSA (see
Appendix M), where approximately two-thirds of patients (n=1,557/2,348) were
in the normal ESS range (=10) and therefore a utility score of 1 might be more
appropriate; however, approximately . of this population had a baseline utility
score of 1. This apparent contrast between the assessment of disutility by EQ-
5D in TONES 2, as compared to assessment by the NHWS data set supports
the proposal that the TONES 2 EQ-5D dataset is not an appropriate choice for
the model.

e The TONES 2 population comprised patients from the US, Canada and Europe,
and geographical variations may be apparent when considering the impact of
EDS on QoL and utility. Interaction tests carried out on EQ-5D-5L data for each
of the five domains in US vs non-US patients in TONES 2 show a difference in
the slope between the two populations (see Appendix D for results).
Differences between populations across these geographies, which may affect
the sensitivity of EQ-5D to detect the impact of EDS, include:

— Compared with Europe, there are fewer restrictions in the US related to
driving for patients with EDS and therefore there may be less potential to
detect a negative impact on the patient’s usual activities domain.
Examination of TONES 2 patient level data at baseline shows that a 1 point
change in ESS has just over half of the impact on the individual domain
score for usual activities in the US versus those outside the US (including
Europe).

— In the US the mobility domain responses do not change with ESS score,
whereas outside the US scores appear to get worse with increasing ESS.
This could be due to the lower need to travel by foot in the US (162) and a
patient’s EDS could reasonably impact their energy levels and how able they
feel to walk the longer distances typically travelled on foot outside the US.
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— The pain & discomfort domain score changes approximately 4 times as
much in patients outside the US per point of ESS than for US patients. There
is a link between pain and tiredness (163), and it is understood that
management of pain is a matter of course in the US (164, 165), compared
with the outside the US. It is therefore likely that more patients will receive a
medication when proactively asked (such as in the US) than if the onus is on
the patient to bring this up themselves (such as outside the US) with the
physician.

— The potential differences between US and non-US populations with EDS
appears to be borne out in real world evidence; US data from the NHWS
reported by Stepnowsky 2019 (166) shows a utility difference between OSA
patients with EDS and without EDS of 0.65 and 0.69 (using SF-36),
respectively, compared with 0.62 and 0.71 (using EQ-5D), respectively, in a
corresponding NHWS dataset in the EU5 (including OSA and narcolepsy
patients; see Appendix M).

These factors strongly support the assertion that EQ-5D may under value the
improvement in health state achieved through treating EDS in narcolepsy with
solriamfetol, of which some are specifically related to the population seen in TONES
2. Accordingly, this supports the decision to not consider the overall TONES 2 EQ-

5D dataset in the cost-effectiveness analysis.

Although a potential option would have been to consider the European patient
dataset from the TONES 2 trial, patient numbers in this subset were very small

(n=44/236 across the entire trial) and thus preclude any meaningful analyses.

B.3.4.2 Health-related quality-of-life studies

In the absence of appropriate trial-based EQ-5D data for incorporation in the cost-
effectiveness analysis, an SLR was conducted to identify studies reporting on the
HRQoL of patients with narcolepsy. Full details of the methodology and results of the
studies identified are presented in Appendix H. In total, eight records for seven
unique studies were identified which reported HSUVs for patients with narcolepsy,
one of which was conducted from a UK perspective (PenTAG — Lanting 2014 (133))
and the remainder from a European (27, 132, 161, 167, 168) or US perspective (44,
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169). Although not formally searched for in the HRQoL SLR, the three narcolepsy
HTA submissions identified during the cost-effectiveness SLR (see Section B.3.1;
two to SMC (135, 137) and one to CADTH (136)) were cross-checked for relevant
utility values. The sources of utility data were unclear across all three submissions
due to limited reporting in the submission documents, and no utility values were
reported. As described in Section B.3.1, NICE TA139 for CPAP in the treatment of
OSAHS (138, 139) was also interrogated for relevant information on utility values

and related methodological details.

The two UK-based analyses — PenTAG (Lanting 2014 (133)) and the York
assessment group model of NICE TA139 (McDaid 2007 (138, 139)) — both used the
same approach to quantify QoL.:

e In TA139, the McDaid 2007 used the surrogate end point of ESS score as a
proxy for differences in utility for patients with OSAHS (139). Three sets of
individual patient-level data (two measuring ESS and SF-36 profile in the same
patients (170, 171) and one that measured ESS, SF-36 profile and EQ-5D-3L
data in the same set of patients (153)) were used to map ESS scores to
EQ-5D-3L and SF-6D values (based on tariffs published by Brazier 2002 (172)
and Dolan (173)) using a simple linear regression analyses.® The results of this
process indicated that a unit fall in ESS score is associated with an increase in
utility of 0.0097 (95% CI: 0.0019, 0.0175) based on EQ-5D-3L (n=94) and of
0.0095 (95% CI: 0.0070, 0.0123) based on SF-6D (n=294) (Table 42).

¢ In their study, PenTag (Lanting 2014 (133)) assessed the cost-effectiveness of
sodium oxybate for narcolepsy. In the absence of appropriate data for the
change in utility experienced following response to sodium oxybate treatment,
Lanting 2014 adopted the same approach taken by McDaid 2007 in TA139,
assuming a relationship between EQ-5D and improvements in ESS scores.
This EQ-5D utility change was then applied to responders, based on the mean
ESS improvement observed with sodium oxybate treatment (ESS score change
= 4). Although the McDaid algorithm was based on treatment for OSAHS,

Lanting 2014 commented that there was no reason to believe that the

* Citation details for patient-level data and tariffs as per those listed by McDaid et al (139).
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relationship between ESS and utility change is disease specific, and concluded

that the McDaid algorithm was applicable in the narcolepsy population (133).

Both of these studies demonstrate that the principle of a statistical link between ESS
and EQ-5D has been established and used in cost-effectiveness analyses to support
treatments for sleep disorders. Of particular note is the development of this
methodology by the York assessment group as part of a NICE TA139 (139).

Table 42. Coefficients from utility analysis from NICE TA139 (139)

Utility S 95% Confidence interval

Low High
OLS model for utility based on SF-6D (n=294)
ESS -0.0095213 -0.0122512 -0.0067915
Baseline ESS 0.0050331 0.0026791 0.0073871
Constant 0.8067555 0.7840945 0.8294265
OLS model for utility from EQ-5D (n=94)
ESS -0.0096984 -0.0175364 0.0018604
Baseline ESS 0.0029526 0.0037382 0.0096435
Constant 0.8925207 0.8357052 0.9493363

Abbreviations: EQ-5D, 5 dimension EuroQol; ESS, Epworth Sleepiness Scale; SF-6D, 6 dimension Short Form
36-item Health Survey; NICE, National Institute for Health and Care Excellence; OLS, ordinary least squares;
OSA, obstructive sleep apnoea.

B.3.4.3 Mapping

In the absence of suitable trial-based EQ-5D utilities from TONES 2 (as outlined in
Section B.3.4.1), and based on the studies identified by the SLR (Section B.3.4.2), a
potential approach to modelling utilities is to align with the ESS to EQ-5D mapping
exercise taken in TA139 (McDaid approach (139)) and subsequently adopted by
Lanting 2014 (133). Following similar methodology, two options were considered for
inclusion in the current cost-effectiveness analysis, as described below:

e De Novo analysis of NHWS data

¢ McDaid algorithm

The McDaid algorithm
The McDaid algorithm was developed to inform TA139 in assessing CPAP for

OSAHS (139), and subsequently used by Lanting 2014 in assessing cost-
effectiveness of sodium oxybate for narcolepsy (133). The EQ-5D-ESS algorithm
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was developed using a sample of 94 OSA patients (no narcolepsy patients were
included). It uses a linear regression model, and whilst a test was performed to
check for evidence of a change of slope, no evidence was found to support this

effect. This is considered likely down to the small sample size.

De Novo analysis of NHWS data
The NHWS is a self-administered, internet-based questionnaire from a sample of

adults (aged 18 years or older) in several countries, including the EU5 (UK, France,
Germany, ltaly and Spain). The NHWS is designed to reflect the general population
of each country surveyed. Potential respondents were identified primarily through
participation in opt-in online survey panels, with stratified random sampling within the
survey panel to ensure country-specific representativeness in terms of age and
gender. The 2016-2017 EU5 NHWS included data from 123,214 respondents.

A de novo analysis was conducted based on a subset of 2,348 respondents across
the EUS who self-reported experiencing OSA and/or narcolepsy in the past 12
months, self-reported a diagnosis of OSA and/or narcolepsy and completed the ESS

(described in more detail in Appendix M).

The analysis of EQ-5D and ESS showed no interaction in slope between narcolepsy
and OSA, in line with the expectations of Lanting 2014 (133) that the disease would
likely not change the impact of the EDS. However, the fact that this has been tested
for in this dataset gives the NHWS analysis greater credibility for use in a narcolepsy
population compared to a dataset derived from OSA alone (i.e. McDaid). As a
multivariate analysis, likely confounding variables could also be controlled for, again

increasing its credibility.

Across the full population (narcolepsy and OSA), the analysis shows a similar, if
slightly shallower slope versus the McDaid analysis. In contrast to McDaid which
used a simple linear regression, a segmented piecewise model proved to have the
best fit, suggesting a different ‘shape’ to the overall utility function (see Figure 19 for
relative differences between McDaid and NHWS). This showed the utility slope for
ESS scores >11 to be steeper than for ESS scores <11. This intrinsically makes
clinical and biological sense, given the proximity of the break point of 11.29 on the
ESS from this analysis to the widely accepted top end of the ‘normal’ range
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(ESS=10) (See Table 6); i.e. once patients achieve normal ESS or close to normal

ESS, QoL doesn’t improve notably as patients become more ‘normal’.

Figure 19. Relationship between EQ-5D and ESS score based on McDaid and NHWS
algorithms

Abbreviations: Abbreviations: EQ-5D-5L, 5-dimension, 5-level EuroQol; ESS, Epworth Sleepiness Scale; NHWS,
National Health and Wellness Survey.

To allow for a comparison of the overall difference between the slopes of NHWS and McDaid across the range of
ESS severities, the NHWS slopes were applied using the constant of McDaid.

The final NHWS mapping algorithm for estimating EQ-5D-3L utilities takes the

following form:

For several of the covariates; Charlson Comorbidity Index Quan score (CClQuan),
Marital status, income, BMI, smoking status, alcohol consumption and exercise,
there is no corresponding data from TONES 2 nor any data available to populate this
to reflect the UK population being considered. As such, the sample average from the
NHWS dataset has been used (As described in Appendix M).

There are limitations to this analysis in that there may be confounding variables that
might not have been captured. Two additional factors may also explain the slightly

shallower overall slope compared to McDaid:
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¢ Income - patients on an income of £/€20,000-£/€40,000 had an additional
utility of 0.0496 compared to those on <£/€20,000. There is little further
improvement over £/€40,000. This suggests that the greatest improvement in
QoL is observed in moving patients away from low income and towards median
national income. Given the impact that EDS has on work, it is entirely possible
that improving a patient’'s EDS could also improve a patient’s QoL via their
income.

e Exercise — A patient able to do a moderate amount of exercise has a 0.106
improvement in utility over a patient who is not able to do this. It is feasible that
a patient who feels less sleepy might feel more able to take part in regular

exercise and could further improve their quality of life.

Despite the limitations of EQ-5D in general (which could mean that any EQ-5D
dataset could undervalue the impact on QoL of EDS), it is felt that on the balance of
these arguments the NHWS is the most robust of the ex-US datasets, and this has
been chosen as the base case source of utility data for this submission, with

scenario analyses using the McDaid algorithm.

B.3.4.4 Adverse reactions

As described in Section B.3.3.3, incidence of AEs has not been considered in the
base case analysis and thus utility decrements resulting from AEs are also not

modelled.

B.3.4.5 HRQoL data used in the cost-effectiveness analysis

The HRQoL of the cohort over the time horizon of the model was considered by
assigning a utility value to the treatment adjusted ESS via the NHWS mapping
algorithm detailed in Section B.3.4.3.

Patients entered the model with a baseline ESS score (derived from the mean
solriamfetol 150 mg IPD), and this was used to calculate an associated utility value
using the NHWS mapping algorithm (see Section B.3.4.3). Patients were assessed
to be responders or non-responders (see Section B.3.3.2) and attributed a change in
ESS from baseline, which was then used to estimate the treatment-related ESS

score. This treatment adjusted ESS score was again used to estimate a treatment
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related utility using the NHWS mapping algorithm. In the base case it was assumed
that the change in ESS, for responders and non-responders, occurred within 1 week
of treatment initiation, for all treatments, and persisted until response was assessed

clinically at week 8.

At this point, those patients that were classified as responders remained on
treatment for the duration of the model time horizon, unless they discontinued
therapy, and therefore maintained the ESS associated with the specific treatment’s
response. The utility was re-estimated in each cycle to account for the age covariate
in the NHWS mapping. Those patients that did not achieve response, or
discontinued, were assumed to revert to the mean baseline ESS for the remainder of
the model time horizon. Again, the utility value was re-estimated in each cycle to

account for the age covariate in the NHWS mapping.

Table 43. Mean ESS in responders and non-responder and the associated utilities

Product, daily dose Mean ESS in Mean utility of Mean ESS in Mean utility non-

responders responders up non- responders up to
to week 8 responders week 8

Solriamfetol, 75 mg 10.22 0.682 17.73 0.591

Solriamfetol, 150 mg 9.58 0.683 16.72 0.605

Pitolisant (<40 mg) 9.53 0.683 16.67 0.605

Sodium oxybate, 10.15 0.682 18.05 0.587

45¢g

Sodium oxybate, 10.37 0.681 17.86 0.590

6.09

S%dé”m oxybate, 8.92 0.685 16.07 0.613

Abbreviations: ESS, Epworth Sleepiness Scale.

Table 41 shows the mean ESS in responders and non-responders, as derived from
the IPD for solriamfetol and pseudo-IPD (see Section B.3.3.1) for each comparator
treatment. These values were then used with the NHSW mapping to estimate the
corresponding utility value. Patients who had not achieved response were assumed
to return to the baseline ESS and corresponding utility. Those patients who
responded were assumed to maintain the treatment-related ESS but as detailed
previously, the associated utility values were re-estimated each cycle to account for
the age covariate in the NHSW mapping.

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 172



An alternative scenario using the McDaid 2007 mapping algorithm (Section B.3.8.4)

is also considered.
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B.3.5 Cost and healthcare resource use identification,
measurement and valuation

An SLR was conducted but did not identify any studies for healthcare resource
usage or costs for patients with narcolepsy in the UK. Full details of the methods and

results of studies reporting cost and resource use data are presented in Appendix I.

B.3.5.1 Intervention and comparators’ costs and resource use

All treatments considered in the model were consistent with the dosing
recommendations of their respective marketing authorisations (66, 67). All prices
were from the National Drug Tariff (154), with the exception of solriamfetol (Table
44). The analysis assumed that treatment initiation and assessment at week 8 was
identical for all therapies considered; this was confirmed by KOL Clinical Practice
Interviews (2) and as such, the cost of initiation and assessment of response was

excluded from the analysis.

Table 44. Drug acquisition costs: primary treatments

Regimen Drug Tablets Pack | Cost per Daily Cost per

per pack | price (£) | tablet (£) |dose (mg)| day (£)
Solriamfetol 75 mg tablet 28 177.52 6.34 75 6.34
150 mg tablet 28 248.64 8.88 150 8.88

Pitolisant (174) 4.5mg tablet 30 310.00 10.33 4.5 10.33
9 20.66

18 mg tablet 30 310.00 10.33 18 10.33

36 20.66

500 mg/ml 180 ml 360.00 0.004* 4,500 18.00

Sodium oxybate (175) 6,000 24.00
9,000 36.00

* price per mg, equivalent to £4.00 per gram.

Solriamfetol
Solriamfetol is available as 75 mg and 150 mg film-coated tablets, and the

recommended starting dose is 75 mg once daily, upon awakening. Treatment should
be initiated by a clinician experienced in the treatment of sleep disorders. If clinically

indicated in patients with more severe levels of sleepiness, a starting dose of 150 mg
may be considered. Depending on clinical response, the 75 mg dose may be titrated

to the 150 mg dose by doubling the dose after an interval of at least 3 days (see
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Appendix C). Due to the short duration of titration, and because patients can initiate
on the 150 mg dose, this analysis conservatively assumed that throughout the first 8
weeks of the model, patients received the cost of the highest dose that they titrated
to, equating to:

e An 8-weekly cost of £355 and £497 for the 75 mg and 150 mg respectively.

e For those that continue therapy beyond 8 weeks, a weekly cost of £44 and £62

is assumed for the 75 mg and 150 mg daily doses, respectively.

The dosing in TONES 2 was determined by randomisation and in TONES 5 patients
were protocol-driven to titrate to the highest tolerated dose, thus these studies do not
provide a representative breakdown of how solriamfetol would be administered in
practice or the final dose distribution that would be observed. The current analysis
considered each dose separately, and a combined analysis is also presented using
an assumed 50/50 split of the two final doses, based on the current prescribing data

available from the US; this is also varied in sensitivity analysis.

Pitolisant
Pitolisant is available as 4.5 mg tablets (which contain 5 mg of pitolisant

hydrochloride equivalent to 4.5 mg of pitolisant) and 18 mg tablets (which contain
20 mg of pitolisant hydrochloride equivalent to 18 mg of pitolisant). Treatment should
be initiated by a clinician experienced in the treatment of sleep disorders. Pitolisant
should be used at the lowest effective dose, depending on individual response and
tolerance, without exceeding 36 mg per day (67). Pitolisant should be titrated as
follows:

e Week 1: initial dose of 9 mg (2x4.5 mg tablets) per day.

o Week 2: the dose may be increased to 18 mg (1x18 mg tablet) per day or

decreased to 4.5 mg (1x4.5 mg tablet) per day.
e Week 3: the dose may be increased to 36 mg (2x18 mg tablets) per day.

At any time, the dose can be decreased (down to 4.5 mg per day) or increased
progressively (up to 36 mg per day) according to response. The total daily dose

should be given as a single dose in the morning during breakfast.

The ITC evidence (see Section B.2.9) did not allow for a specific dose of pitolisant to

be considered, due to the manner in which the available RCTs reported data (doses
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were reported as “<40 mg/day”). However, in NICE ESS8, the manufacturer (Lincoln
Medical Ltd) estimated that approximately one third of patients would be maintained
on 18 mg per day and two thirds on 36 mg per day (3). Based on the titration
information and the assumptions on final dosing, the estimated cost of the first 8
weeks of treatment was assumed to be £1,181.44 per patient and in those who
continue therapy a weekly cost of £120.56 was assumed (Table 45). The proportion

of patients on 18 mg and 36 mg daily doses was considered in sensitivity analysis.

Table 45. Pitolisant titration and maintenance dosing

Daily dose Price per day | Proportion of Average price
patients per week
Titration
Week 1 9 mg £20.67 100% £144.67
Week 2 18 mg £10.33 100% £72.33
Weeks 3-8 18 mg £10.33 33% £24 .11
36 mg £20.67 67% £96.44
Total cost by week 8 £1,181.44
Maintenance
Week 8+ 18 mg £10.33 33% £24 .11
36 mg £20.67 67% £96.44
Total cost per week £120.56

Sodium oxybate
Sodium oxybate is available as an oral solution with each mL of solution containing

500 mg of sodium oxybate. The recommended starting dose is 4.5 g per day sodium
oxybate divided into two equal doses of 2.25 g per dose. The dose should be titrated
to effect based on efficacy and tolerability up to a maximum of 9 g per day divided
into two equal doses of 4.5 g per dose by adjusting up or down in dose increments of
1.5 g per day (i.e. 0.75 g per dose). A minimum of one to two weeks is

recommended between dose increments (66).

The ITC considered three separate daily doses of sodium oxybate: 4.5 g, 6.0 g and
9 g. For the purposes of this analysis it was conservatively assumed that a patient
would take two weeks between dose titrations and as such, the associated 8-week
costs were estimated to be £1,008, £1,302 and £1,764 forthe 4.5g,6.0gand 9 g
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daily doses respectively, including the cost of titration. For those that continued
therapy a weekly cost of £126, £168 and £252 was assumed for the 4.5 g, 6.0 g and

9 g daily doses respectively.

As with solriamfetol, there are no available data on the proportion of patients who
would reach the respective final doses for sodium oxybate. For the purposes of this
analysis the doses were presented individually but a weighted average for all sodium
oxybate doses was also presented for consideration using a conservative equal split
across the three formulations, equivalent to an average daily dose of 6.5 g. This is
conservative compared with the World Health Organisation (WHO) Collaborating
Centre for Drug Statistics Methodology which reports a defined daily dose for sodium
oxybate of 7.5 g (176).

B.3.5.2 Health-state unit costs and resource use

Typically, after treatment initiation and assessment of treatment response, patients
with narcolepsy are reviewed by a specialist every 3—6 months either during regular
follow-up clinics, or via telephone. The treatments considered in the analysis help to
manage the symptoms of EDS in patients with narcolepsy and are not treatments for
the underlying narcolepsy. Based on the KOL Clinical Practice Interviews (2),
patients are followed-up at regular intervals for the management of their narcolepsy,
and any treatment assessment or treatment-related monitoring required would occur
during these same visits; thus there is no evidence to suggest that a reduction in
EDS would result in an associated reduction in costs and therefore this analysis
conservatively assumes that there are no cost offsets associated with improvements
in EDS.

As previously noted, all AEs in TONES 2 and across the studies for the comparator
products were transient, therefore in the base case analysis, treatment-related AEs
that did not lead to discontinuation were not considered. Furthermore, they were also
comparable between all comparators in the main analysis. However, a general
practitioner (GP) contact (at £37 per contact) has conservatively been included for

completeness for all AEs leading to discontinuation in the base case (155).
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It should be noted that it has not been possible to quantify the impact of adverse

events in methylphenidate/dexamfetamine due to the lack of evidence.

B.3.5.3 Miscellaneous unit costs and resource use

Not applicable. Based on the KOL Clinical Practice Interviews, patients with
narcolepsy are monitored during regular follow-up visits, and therefore this analysis
conservatively assumes that there are no additional costs beyond those that would

be incurred during regular visits (2).
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B.3.6

B.3.6.1

Summary of base-case analysis inputs

Summary of base-case analysis inputs and assumptions

Table 46 provides a list of variables and inputs used in the base case analysis.

Table 46. Parameters used in the economic model

Baseline ESS

Variable Value Measurement of uncertainty and | Section/table

distribution: Cl (distribution)

Discount rate: Costs 3.5% 0.0% - 6.0% (Not varied) B.3.2.5

Discount rate: Outcomes 3.5% 0.0% - 6.0% (Not varied)

Average age at baseline 38.0 24.9 - 51.0 (Not varied) B.3.2.1

Proportion of cohort that are 70.4% 48.0% - 68.1% (Beta)

female

Excess narcolepsy mortality - 1.6 1.4 - 1.7 (Normal) B.3.2.4

Male

Excess narcolepsy mortality - 14 1.3 - 1.6 (Normal)

Female

Solriamfetol - 75 mg: Pack size 28.0 28.0 - 28.0 (Not varied) B.3.5.1

Solriamfetol - 150 mg: Pack 28.0 28.0 - 28.0 (Not varied)

size

Pitolisant 4.5 mg: Pack size 30.0 30.0 - 30.0 (Not varied)

Pitolisant 18 mg: Pack size 30.0 30.0 - 30.0 (Not varied)

Sodium Oxybate: Pack size 180.0 180.0 - 180.0 (Not varied)

Dexamfetamine: Pack size 30.0 30.0 - 30.0 (Not varied)

Methylphenidate: Pack size 30.0 30.0 - 30.0 (Not varied)

Solriamfetol - 75 mg: Pack £177.52 £177.52- £177.52 (Not varied)

price

Solriamfetol - 150 mg: Pack £248.64 £248.64- £248.64 (Not varied)

price

Pitolisant 4.5 mg: Pack price £310 £310 - £310 (Not varied)

Pitolisant 18 mg: Pack price £310 £310 - £310 (Not varied)

Sodium Oxybate: Pack price £360 £360 - £360 (Not varied)

ESS => EQ-5D: McDaid - 0.893 0.836 - 0.949 (Normal) Table 42

Constant

ESS => EQ-5D: McDaid - ESS -0.010 -0.018 - -0.002 (Normal)

ESS => EQ-5D: McDaid - 0.003 -0.004 - -0.010 (Normal)
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1): Sol 150 mg

Variable Value Measurement of uncertainty and | Section/table
distribution: CI (distribution)
Baseline ESS - Solriamfetol -5.0 -8.5 - -1.5 (Not varied directly) B.3.3.2
150 mg
Change in ESS relative to Sol -1.797 -3.456 - -0.137 (Normal)
150 mg: Sol 75 mg
Change in ESS relative to Sol 0.050 -2.279 - 2.377 (Normal)
150 mg: Pitolisant
Change in ESS relative to Sol -2.946 -5.448 - -0.447 (Normal)
150 mg: Sodium Oxybate 4.5 g
Change in ESS relative to Sol -1.946 -4.451 - 0.558 (Normal)
150 mg: Sodium Oxybate 6 g
Change in ESS relative to Sol 0.656 -1.518 - 2.832 (Normal)
150 mg: Sodium Oxybate 9 g
Discontinuation - LoE (Year 1): 10.9% 8.7% - 13.1% (Beta) B.3.3.5
Sol 150 mg
Discontinuation - LoE (Year 1): 10.9% 8.7% - 13.1% (Beta)
Sol 75 mg
Discontinuation - LoE (Year 1): 10.9% 8.7% - 13.1% (Beta)
Pitolisant
Discontinuation - LoE (Year 1): 10.9% 8.7% - 13.1% (Beta)
Sodium Oxybate 4.5 g
Discontinuation - LoE (Year 1): 10.9% 8.7% - 13.1% (Beta)
Sodium Oxybate 6 g
Discontinuation - LoE (Year 1): 10.9% 8.7% - 13.1% (Beta)
Sodium Oxybate 9 g
Discontinuation - LoE (Year n): 10.9% 8.7% - 13.1% (Beta)
Sol 150 mg
Discontinuation - LoE (Year n): 10.9% 8.7% - 13.1% (Beta)
Sol 75 mg
Discontinuation - LoE (Year n): 10.9% 8.7% - 13.1% (Beta)
Pitolisant
Discontinuation - LoE (Year n): 10.9% 8.7% - 13.1% (Beta)
Sodium Oxybate 4.5 g
Discontinuation - LoE (Year n): 10.9% 8.7% - 13.1% (Beta)
Sodium Oxybate 6 g
Discontinuation - LoE (Year n): 10.9% 8.7% - 13.1% (Beta)
Sodium Oxybate 9 g
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta) B.3.3.4
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Variable Value Measurement of uncertainty and | Section/table
distribution: CI (distribution)
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
1): Sol 75 mg
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
1): Pitolisant
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
1): Sodium Oxybate 4.5 g
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
1): Sodium Oxybate 6 g
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
1): Sodium Oxybate 9 g
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
n): Sol 150 mg
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
n): Sol 75 mg
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
n): Pitolisant
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
n): Sodium Oxybate 4.5 g
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
n): Sodium Oxybate 6 g
Discontinuation - TEAEs (Year 4.4% 3.5% — 5.3% (Beta)
n): Sodium Oxybate 9 g
Cost of discontinuation - £37 £30 - £44 (Gamma) B.3.5.2
TEAEs
Dosing: Pitolisant 18 mg 33.3% 0.0% - 100.0% (Beta) B.3.5.1
(Weeks 3 - 8)
Dosing: Pitolisant 18 mg (Week 33.3% 0.0% - 100.0% (Beta)
8+)
NHWS mapping - Constant e ] B.3.4.3
coefficient
NHWS mapping - ESS Score: -0.002631 ]
0-11 coefficient
NHWS mapping - ESS Score: -0.013089 ]
12-14 coefficient
NHWS mapping - SAwio Nar | [ ]
coefficient
NHWS mapping - SA w Narc ] ]
coefficient
NHWS mapping - Age N I
coefficient
NHWS mapping - CClQuan N |
coefficient

Company evidence submission template for solriamfetol for treating excessive waketime
sleepiness caused by narcolepsy [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 181



Variable

Value

Measurement of uncertainty and
distribution: CI (distribution)

Section/table

NHWS mapping - Female
coefficient

NHWS mapping - Married
coefficient

NHWS mapping - Medium
Income coefficient

NHWS mapping - High Income
coefficient

NHWS mapping - BMI
coefficient

NHWS mapping - Former
Smoker coefficient

NHWS mapping - Current
Smoker coefficient

NHWS mapping - Alcohol
coefficient

NHWS mapping - Exercise
coefficient

Abbreviations: BMI, body mass index; CClQuan, Charlson Comorbidity Index (calculate using the Quan 2011
scoring algorithm (177)); Cl, confidence interval; ESS, Epworth Sleepiness Scale; EQ-5D, 5 dimension EuroQol;
LoE, loss of efficacy; SA, sleep apnoea; SF-6D, 6-Dimension Short Form 36 Health Survey; TEAE, treatment

emergent adverse event.
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B.3.6.2 Assumptions

Table 47 provides an outline of the main assumptions of the economic model.

Table 47. Assumptions and justifications used in the economic model

treatment, their ESS
returned to baseline levels.

Assumption Brief justification Reference
to section
in
submission
Model structure
Response was defined as a | Clinicians advised that they do not generally require Table 2
change from baseline ESS patients to achieve a pre-specified absolute change B.3.3.1
of 3 or more in ESS (2), however the literature supports a B.3.8.4
reduction of between 2-4 points in ESS as being a R
clinically meaningful change (90-92).
The absolute change in ESS | Response, defined as a 3-point reduction in ESS B.3.3.1
from baseline varied from baseline, was simply a criterion for
between the treatments and | continuation of treatment. The absolute change from
as such the level of baseline was the true measure of treatment efficacy.
response will vary amongst This is reflective of previous economic evaluations
responders. include TA139. The impact of a response of 2 or
4 points was assessed in scenario analyses.
This analysis did not Although EDS is associated with an increased risk B.3.2
consider the impact of EDS | of RTA, narcolepsy is a ‘notifiable’ medical condition
on RTAs and patients with uncontrolled EDS must surrender
their driving license. As such they would not be
considered at risk of being involved in an RTA and
consequently RTAs were not considered within the
analysis.
This analysis did not Previous economic models associated with EDS B.3.2
consider the impact of considered the impact of CVEs using the
CVEs. Framingham risk equation via changes in systolic
BP. These relative changes in systolic BP between
treatments were small and there is a lack of
conclusive evidence linking the treatment related
blood pressure changes to CVEs and consequently
are not considered within this analysis.
Clinical inputs
The model used TONES 2 This approach implicitly assumed that all patients B.3.3.1
IPD for those patients who responded equally, irrespective of baseline severity
received solriamfetol 150 mg | and this was recognised as a limitation of the
and then applied a relative approach taken.
change in ESS to the Although there may be a skew in the way data
change from baseline shifted, no other data was identified that could
achieved in the IPD. inform such a shift. A scenario analysis evaluated
any potential skew and the impact of this on the
cost-effectiveness results.
When patients stopped The randomised withdrawal phase of TONES 5 B.3.3.2

demonstrated that when patients cease treatment,
there is a rapid increase in EDS, as measured by
ESS, suggesting a return towards baseline. As
such, this analysis assumed that patients return to
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related costs considered
within the analysis

patients with narcolepsy, and not the underlying
narcolepsy itself. Patients are routinely reviewed
and monitored by HCPs and based on the KOL
Clinical Practice Interviews, the impact of EDS is
unlikely to impact the frequency of regular
follow-ups. It could be assumed that those patients
who do not respond to treatment and continue to
experience EDS may require higher healthcare
utilisation but there is limited evidence available to
quantify this. As a consequence, and for simplicity,
this analysis conservatively excludes health state
related costs.

Assumption Brief justification Reference
to section
in
submission

their baseline ESS when they stopped receiving an

active treatment.
Treatment related AEs that All treatment related AEs, not leading to treatment B.3.3.4
did not lead to discontinuation, are transient and generally quick to
discontinuation were not resolve. As AEs are monitored during routine visits
associated with any costs or | they were assumed not to be associated with
disutilities. additional HRU costs, and they have not been

considered within the analysis.

Utility inputs
The NHWS mapping The NHWS represents the largest ex-US dataset of B.3.4.5
algorithm is used to narcolepsy and OSA patients allowing for the most
estimated utilities in robust elicitation of EQ-5D based utility values
responders and non- linked to ESS, the primary measure of efficacy in
responders the analysis.
MRU and cost inputs

Administration and All treatments are oral formulation and as all Table 2
monitoring costs associated | monitoring occurs during regular visits there are no B.3.5.2
with the pharmacological specific monitoring requirements for any of the
interventions were excluded | treatments considered. The analysis assumed that
from the analysis treatment initiation and subsequent assessment at

week 8 would be identical for all therapies

considered and as such the cost of initiation and

assessment of response was excluded from the

analysis.
There were no health state This analysis focuses on the treatment of EDS in B.3.5.2

Abbreviations: AE, adverse event; BP, blood pressure; CVE, cardiovascular events; EDS, excessive daytime
sleepiness; ESS, Epworth sleepiness scale; HCP, healthcare practitioner; HCRU, healthcare resource use; IPD,
individual patient level data; MRU, medical resource use; NICE, The National Institute for Health and Care
Excellence; RTA, road traffic accident; TA, technology appraisal; TONES, Treatment of Obstructive sleep apnoea
and Narcolepsy Excessive Sleepiness.
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B.3.7 Base-case results

B.3.7.1 Base-case incremental cost-effectiveness analysis results

The base case clinical and economic outcomes, generated from the bootstrapped
data, are presented in Table 48 with all individual formulations considered. Over the
life-time horizon, the two solriamfetol doses demonstrated dominance over the 4.5
and 6 g doses of sodium oxybate and extended dominance over pitolisant. The ICER
associated with sodium oxybate 9 g compared to solriamfetol 75 mg is £509,641
(SW quadrant) and compared to solriamfetol 150 mg is £5,521,622 (SW Quadrant)
indicated that solriamfetol would be considered cost-effective at both doses. An
analysis combining the respective product doses is presented in Table 49. In this
scenario, solriamfetol and pitolisant created the cost-effectiveness frontier but the
ICER between the two was £367,593 per QALY (SW quadrant) and sodium oxybate
was dominated by solriamfetol. Both presentations demonstrated that solriamfetol is

the most cost-effective treatment choice.

Clinical outcomes from the model are provided in Appendix J. Disaggregated results

of the base-case cost-effectiveness analysis are provided in Appendix J.
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Table 48. Base-case results — By dose

Technologies Total Total LYG Incremental | Incremental Incremental ICER versus ICER versus
costs (£) | QALYs costs (£) QALYs ICER baseline solriamfetol 150mg
(£/QALY) (£/QALY)
£5,975 13.273 42.044
Solriamfetol 75mg (£5,974 - | (13.270- | (42.026 - £70,702*
£5977) | 13.275) | 42.062)
(‘211%77%65 13341 | 42.044
Solriamfetol 150mg ’ (13.338 - | (42.026 - £4,791 0.068 £70,702 £70,702
£10.767) | 13343) | 42.062)
£11,473
. ’ 13.203 42.044
f%dg'“m Oxybate (11,468 | (13201 - | (42.026 - £707 -0.137 Dominated Dominated Dominated
£11.477) | 13208) | 42.062)
£20,991
' 13.341 42.044
Pitolisant 40mg (£20.990 | (13335 | (42.026- | £9,518 0.138 £69,120 Extended | Extendedly dominated
£20,992) 13.344) 42.062)
(‘i_2222558871 13272 | 42.044
Sodium Oxybate 69 K (13.269 - | (42.026 - £1,596 -0.069 Dominated Dominated Dominated
£2503) | 13274) | 42.062)
(‘2%55%% 13.346 | 42.044
Sodium Oxybate 99 ’ (13.344 - | (42.026 - £20,945 0.075 £280,171 £509,641 £5,521,622*
£a3534) | 13:349) | 42.062)

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years. * South-West Quadrant of cost-effectiveness plane
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Table 49. Base-case results — Combined

Technologies

Total costs (£)

Total QALYs

LYG

Incremental costs

(£)

Incremental
QALYs

Incremental ICER

Solriamfetol

£8,371

13.307

42.044

Pitolisant

£20,991

13.341

42.044

£12,620

0.034

£367,593

Sodium oxybate

£25,864

13.274

42.044

£4,873

-0.067

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years.

Figure 20. Cost-effectiveness plane for base case results
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To facilitate comparisons with some of the scenario analysis the results generated
using the raw IPD solriamfetol 150 mg data and the associated pseudo-IPD for the

comparators are presented in Table 50 and Table 51

Table 50. Base-case results: Live data — By dose

Technologies Total Total | Incremental | Incremental | Incremental ICER
costs | QALYs | costs (£) QALYs ICER versus
(£) baseline
(E/QALY)
Solriamfetol 75mg £5,974 | 13.335
Solriamfetol 150mg | £10,766 | 13.403 £4,793 0.068 £70,681 £70,681
Sodium Oxybate . .
4.5g £11,469 | 13.265 £703 0137 Dominated | Dominated
Pitolisant <40mg | £20,991 | 13403 |  £9,522 £69,136 | cXtendedly
’ ' ’ 0.138 ’ dominated
Sodium Oxybate | o5 580 | 13.334 |  £1,589 Dominated | Dominated
6g -0.069
Sodium Oxybate
9g £43,532 | 13.409 £20,952 0075 £280,001 £509,340

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years.

Table 51. Base-case results: Live data — Combined

Technologies Total Total Incremental | Incremental Incremental
costs (£) QALYs costs (£) QALYs ICER

Solriamfetol £8,370 13.369

Pitolisant £20,991 13.403 £12,621 0.034 £367,368

Sodium oxybate £25,860 13.336 £4,870 -0.067 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years.

The results are highly congruent and reinforce the results from the bootstrapped
analysis demonstrating that in both the individual dose analysis and the combined

analysis solriamfetol is the cost-effective treatment of choice.
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B.3.8  Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

PSA tests the impact of second order uncertainty by random, simultaneous variation
of the input parameters on the model. Second order uncertainty does not include
cohort characteristics, which are part of first order uncertainty. To account for this the
model used the bootstrapping methods previously described (see Section B.3.3.1) to
generate a cohort of 5,000 patients from the IPD for each subsequent draw of input
parameters. By using the IPD to sample patients, the associated uncertainty with
regards to patient age and the proportion of female patients was automatically

captured and was therefore not included as a specific parameter in the PSA.

PSA analysis was performed by assigning probability distributions to certain
variables in the model and repeatedly sampling values from these distributions to
estimate the cost-effectiveness ratios. A normal distribution was applied to the mean
change in ESS relative to solriamfetol 150 mg for all comparators. A Beta distribution
was assigned to probabilities, proportions, and data which are limited to values
between 0 and 1. A Gamma distribution was assigned to costs, doses, and resource
use, which take positive values and were likely to be positively skewed. The Alpha
and Beta values of the distribution were estimated based on the mean and SD

associated with each parameter.

If the SD was not available from the reporting study, it was calculated based on the

following assumption:
= (Upper range — lower range)/(2*NORMSINV(0.975))

The upper and lower ranges were based on Cls/Crls where reported, or where not

reported, were based on a variation of +/- 20%.

Due to the use of the IPD, bootstrapping methods were implanted to capture the

uncertainty with regards to baseline ESS, change in ESS from baseline, age and
gender split within the data (156). A total of 10,000 Monte Carlo simulations were
recorded, the results were plotted on the cost-effectiveness plane (CEP), and a

cost-effectiveness acceptability curve (CEAC) was generated. The CEP showed the
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distribution of incremental cost and benefits under uncertainty and the CEAC

showed the likelihood of being cost-effective at given acceptability thresholds.

The probability that solriamfetol 75 mg was the most cost-effective treatment at a
threshold of £20,000 per QALY was 99.87% and 0.00% with the 150 mg formulation
(Figure 21) giving a combined probability of 99.87% that solriamfetol would be cost
effective at a willingness to pay threshold of £20,000 per QALY, this increases to
99.98% and 0.01% for the 75 mg and 150 mg formulations respectively, at a
threshold of £30,000 per QALY, giving a combined probability of 99.99% that
solriamfetol would be cost-effective. Across 10,000 PSA simulations, solriamfetol 75
mg was associated with a mean cost of £5,314 (95% CI: £5,299, £5,329) and a
mean total QALY's of 13.166 (95% CI: 13.151, 13.180) whilst solriamfetol 150 mg
was associated with a mean cost of £10,813 (95% CI: £10,801, 10,824) and a mean
total QALYs of 13,258 (95% ClI: 13.244, 13.272) (Table 52). These results are highly
congruent with the deterministic results. The PSA results in a slight shift in the
position of pitolisant in the full incremental analysis, dropping it between sodium
oxybate 6g and 9g, but pitolisant remains extendedly dominated versus solriamfetol
75 mg. Overall the results remain consistent with the base case analysis with the
solriamfetol doses demonstrating dominance or high cost-effectiveness over all other

treatments considered in the analysis.
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Table 52. Probabilistic sensitivity analysis results

ICER [Hi3
Technologi | Total cost Total Incrementa | Incrementa incrementa versus
es (£) QALYs | costs (£) I QALYs baseline
| (E/QALY) (E/QALY)
Solriamfetol £5,314 13.166
75m (£5,299 - (13.151 -
9 £5,329) 13.180)
Solriamfetol £10,813 13.258
150m (£10,801 - (13.244 - £5,498 0.092 £59,464 £59,464
9 £10,824) 13.272)
Sodium £11,042 13.111
Oxybate (£11,019 - (13.097 - £230 -0.147 Dominated | Dominated
4.59 £11,066) 13.126)
Sodium £19,305 13.158
Oxvbate 6 (£19,208 - (13.145 - £8,263 0.047 £176,319 Dominated
y 9 | £19,403) 13.171)
. £20,377 13.250
Dhonsant | (£20374- | (13.237- | £1072 0.092 £11,650 | Soondedly
9 £20,380) 13.263)
Sodium £45,469 13.275
Oxvbate 9 (£45,434 - (13.261 - £25,093 0.025 £1,003,445 | £367,490
y 9 | '£45,505) 13.289)
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
Figure 21. Cost-effectiveness acceptability curve
100%
E BO% 1\-
. ] _-_‘-‘-‘-‘-‘_—-_-_‘_‘_‘_‘_‘__

0

£10,000

Abbreviations: CE, cost-effectiveness.

B.3.8.2

£20,000

Deterministic sensitivity analysis

£30,000

£40,000

£50,000

Parameter uncertainty was tested using univariate sensitivity analysis in which all

model variables were systematically and independently varied over a plausible range

determined by either the 95% CI, or +/- 20% where no estimates of precision were

available. Because solriamfetol dominates sodium oxybate or results in high ICERs
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within the South-West quadrant of the cost-effectiveness plane, the univariate
analysis was based on the net monetary benefit (NMB), assuming a willingness to
pay threshold of £20,000 per QALY, was assessed instead of the ICER, a scenario
analysis considering a willingness to pay threshold of £30,000 per QALY is
presented in Appendix J. In this analysis a positive NMB favours solriamfetol. The
NMB was recorded at the upper and lower values for each parameter to produce a
tornado diagram. To avoid the introduction of unnecessary uncertainty, the univariate
analysis was based on the raw IPD and the associated pseudo-IPD dataset. The
bootstrapped results were congruent with those produced using the raw IPD and the
analysis based on the raw IPD identified the key drivers within the analysis. In
addition, the results presented were based on the combined analysis although all

individual dose parameters were varied independently.

Figure 22 presents the results of the univariate sensitivity analysis for solriamfetol
versus pitolisant in the form of a tornado diagram. Note that all parameters were
varied (see Table 46) but the tornado diagrams show the 10 parameters with the
greatest impact. These results are also presented in Table 53. The most influential
parameters included: the proportion of patients on the 18mg dose of pitolisant
beyond 8 weeks, the rate of discontinuation for all treatments due to loss of efficacy
or AEs, and the changes in ESS relative to solriamfetol 150 mg. Importantly, no
parameter tested in univariate sensitivity, and the scenario presented in Appendix J,
resulted in a negative NMB for solriamfetol, further demonstrating the robustness of

the base case result.
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Figure 22. Results of univariate analysis: solriamfetol vs pitolisant (tornado diagram)
Dosing: Pitolisant 18 mg (Week 8+) (0.0% to 100.0%; base case 33.3%)

Change in ESS relative to Sal 150 mg: Pitolisant {-2.279 to 2.377; base case 0.050)
Discount rate: Costs (0.0% to 6.0%; base case 3.5%)

Proporiion of patients on Sol 75mg (0.0% to 100.0%; base case 50.0%)
Discontinuation - LoE (Yr n): Pitolisant (8.7% to 13.1%: base case 10.9%)

Discontinuafion - TEAEs (YT n): Pitolisant (3.5% fo 5.3%; base case 4.4%)
mUpper bound

]
Discontinuation - LoE (Yr 1): Pitolisant (8 7% to 13 1%; base case 10.9%) Lower bound

Discontinuation - LoE (YT n): Sol 150 mg (8.7% to 13.1%; base case 10.9%)
Change in ESS relative to Sol 150 mg: Sol 75 mg (-3.456 to -0.137; base case -1.797)

Dosing: Pitolizant 18 mg (Weeks 3 - 8) (0.0% to 100.0%; base case 33.3%)

Discontinuation - TEAES (YT 1) Pitolisant (3 5% to 5 3%: base case 4 4%)

' : : ; : !
£0 £4,000 £8,000 £12,000 £16,000 £20,000

Net monetary benefit

Abbreviations: ESS, Epworth Sleepiness Scale; ICER, incremental cost effectiveness ratio; LoE, loss of efficacy;
Sol, solriamfetol; TEAE, treatment emergent adverse events; Yr 1, Year one; Yr n, Years 2 and beyond.

Table 53. Results of univariate analysis: solriamfetol vs pitolisant

Variable (lower bound to upper bound; base case value) Net monetary Net monetary
benefit with benefit with
lower bound upper bound

s DAl o o/ -

DosTg. Pitolisant 18 mg (Week 8+) (0.0% to 100.0%; base case £16,013 £3.776

33.3%)

Change in ESS relative to Sol 150 mg: Pitolisant (-2.279 to 2.377; £4.712 £16.408

base case 0.050) ’ ’

Discount rate: Costs (0.0% to 6.0%; base case 3.5%) £14,519 £10,606

Proportion of patients on Sol 75mg (0.0% to 100.0%; base case £10.216 £13.652

50.0% ’ ’

Discontinuation - LoE (Yr n): Pitolisant (8.7% to 13.1%; base case £13 648 £10.559

10.9%) ’ ’

Discontinuation - TEAEs (Yr n): Pitolisant (3.5% to 5.3%; base £12 531 £11.384

case 4.4%) ’ ’

Discontinuation - LoE (Yr 1): Pitolisant (8.7% to 13.1%; base case £12 269 £11.599

10.9%) ’ ’

Discontinuation - LoE (Yr n): Sol 150 mg (8.7% to 13.1%; base £11.642 £12.168

case 10.9%) ’ ’

Change in ESS relative to Sol 150 mg: Sol 75 mg (-3.456 to -

0.137; base case -1.797) £12,355 £11,863

Dosing: Pitolisant 18 mg (Weeks 3 - 8) (0.0% to 100.0%; base £12.030 £11.741

case 33.3%) ’ ’

Abbreviations: ESS, Epworth Sleepiness Scale; ICER, incremental cost effectiveness ratio; LoE, loss of efficacy;
Sol, solriamfetol; TEAE, treatment emergent adverse events; Yr 1, Year one; Yr n, Years 2 and beyond.
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Figure 23 presents the results of the univariate sensitivity analysis for solriamfetol

versus sodium oxybate in the form of a tornado diagram. Note that all parameters

were varied but Figure 23 shows the 10 parameters with the greatest impact. These

results are also presented in Table 54. The most influential parameters included the

proportion of patients on each dose of sodium oxybate, the change in ESS for each

sodium oxybate dose relative to solriamfetol 150mg and rates of discontinuation. As

with the comparison to pitolisant, no parameter tested in resulted in an NMB below

zero, further demonstrating the robustness of the base case result.

Figure 23. Results of univariate analysis: solriamfetol vs sodium oxybate

Proportion of patients on S0 4.5 g (0.0% to 66.7%: base case 33.3%)

Proportion of patients on SO 6 g (0.0% to 66.7%; base case 33.3%)

Change in ESS relative to Sol 150 mg- Sodium Cxybate 9 mg (-1.518 fo 2.832; base case
]

Discount rate: Costs (0.0% to 6.0%; base case 3.5%)

Change in ESS relative to Sol 150 mg: Sodium Oxybate 6 mg (-4.451 to 0.558; base case -
45)

Change in ESS relative to Sol 150 mg: Sodium Oxybate 4.5 mg (-5.448 10 -0.447; base
case -2 046)

Proportion of patients on Sol 75mag (0.0% fo 100.0%; base case 50.0%)
Discontinuation - LoE (Yr n): Sodium Oxybate 9 g (8.7% to 13.1%: base case 10.9%)
Discontinuation - LoE (¥r n): Sodium Oxybate & g (8.7% to 12.1%; base case 10.9%)
Discontinuation - TEAES (YT n): Sodium Oxybate 9 g (3.5% to 5.3%; base case 4.4%)

Discontinuation - LoE (Y7 1): Sol 150 mg (8.7% to 13.1%; base case 10.9%)

mUpper bound

u Lower bound

£0

£4,000

£8,000 £12,000 £16000 £20000 £24000 £23000 £32000

MNet monetary benefit

Abbreviations: ESS, Epworth Sleepiness Scale; ICER, incremental cost effectiveness ratio; LoE, loss of efficacy;
Sol, solriamfetol; TEAE, treatment emergent adverse events; Yr 1, Year one; Yr n, Years 2 and beyond
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Table 54. Results of univariate analysis: solriamfetol vs sodium oxybate

Variable (lower bound to upper bound; base case Net monetary benefit | Net monetary benefit
value) with lower bound with upper bound
Proportion of patients on SO 4.5 g (0.0% to 66.7%; £97 880 £8 414
base case 33.3%) ' '
Proportion of patients on SO 6 g (0.0% to 66.7%; £24 633 £11.662
base case 33.3%) ' ’
Change in ESS relative to Sol 150 mg: Sodium

Oxybate 9 mg (-1.518 to 2.832; base case 0.656) £15,376 £21.971
Discount rate: Costs (0.0% to 6.0%; base case £21.741 £16.302
3.5%) ’ ’
Change in ESS relative to Sol 150 mg: Sodium

Oxybate 6 mg (-4.451 to 0.558; base case -1.946) £14,426 £19,820
Change in ESS relative to Sol 150 mg: Sodium

Oxybate 4.5 mg (-5.448 to -0.447; base case - £16,379 £20,234
2.946)

Proportion of patients on Sol 75mg (0.0% to £16.429 £19 865
100.0%; base case yy ’ ’
Discontinuation - LoE (Yr n): Sodium Oxybate 9 g

(8.7% to 13.1%; base case 10.9%) £19,564 £17,011
Discontinuation - LoE (Yr n): Sodium Oxybate 6 g

(8.7% to 13.1%; base case 10.9%) £18,829 £17,600
Discontinuation - TEAEs (Yr n): Sodium Oxybate 9

g (3.5% to 5.3%; base case 4.4%) £18,642 £17,692

Abbreviations: ESS, Epworth Sleepiness Scale; ICER, incremental cost effectiveness ratio; LoE, loss of efficacy;
Sol, solriamfetol; Yr 1, Year one; Yr n, Years 2 and beyond

B.3.8.3 Threshold analysis

Threshold analysis was performed on the top 10 model parameters (as identified in
the univariate sensitivity analysis above) to determine at which values solriamfetol
would no longer result in a positive NMB at a willingness to pay threshold of £20,000
per QALY. In this analysis, all other parameters were kept at their original value. As
with the univariate analysis the threshold analysis was performed on the raw IPD.
Results of the threshold analysis are presented in Table 55 which compares
solriamfetol to sodium oxybate and Table 56 which compares solriamfetol to
pitolisant, a scenario analysis using a willingness to pay threshold of £30,000 per
QALY is presented in Appendix J.
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Table 55. Results of threshold analysis: solriamfetol versus sodium oxybate

Variable Base case Value to achieve £0
(Lower bound to Upper net monetary

bound) benefit

Proportion of patients on SO 4.5 g 33.3% (0.0% to 66.7%) 95.5%*

Proportion of patients on SO 6 g 33.3% (0.0% to 66.7%) 126.6%*

Change in ESS relative to Sol 150 mg: Sodium 0.656 (-1.518 to 2.832) NA

Oxybate 9 g

Discount rate: Costs 3.5% (0.0% to 6.0%) NA

Change in ESS relative to Sol 150 mg: Sodium -1.946 (-4.451 to 0.558) NA

Oxybate 6 g

Change in ESS relative to Sol 150 mg: Sodium -2.946 (-5.448 t0 -0.447) NA

Oxybate 4.5 g

Proportion of patients on Sol 75mg 50.0% (0.0% to 100.0%) -478.1%"

Discontinuation - LoE (Yr n): Sodium Oxybate 9 g 10.9% (8.7% to 13.1%) NA

Discontinuation - LoE (Yr n): Sodium Oxybate 6 g 10.9% (8.7% to 13.1%) NA

Discontinuation - TEAEs (Yr n): Sodium Oxybate 9 4.4% (3.5% to 5.3%) NA

9

Abbreviations: ICER, incremental cost-effectiveness ratio; LoE, loss of efficacy; NA, not applicable (No value
could be determined); QALYs, quality-adjusted life years; TEAEs, treatment emergent adverse events; Yr 1, Year
one; Yrn, Years 2 and beyond. * Outside of a plausible range.

Table 56. Results of threshold analysis: solriamfetol versus pitolisant

Variable Base case Value to achieve
(Lower %c:)t:jr;% ;o Upper £0 mioter::f?:tary
Dosing: Pitolisant 18 mg (Week 8+) 33.3% (0.0% to 100.0%) 130.9%*
Change in ESS relative to Sol 150 mg: Pitolisant 0.050 (-2.279 to0 2.377) NA
Discount rate: Costs 3.5% (0.0% to 6.0%) NA
Proportion of patients on Sol 75mg 50.0% (0.0% to 100.0%) -297.3%*
Discontinuation - LoE (Yr n): Pitolisant 10.9% (8.7% to 13.1%) 142.1%*
Discontinuation - TEAEs (Yr n): Pitolisant 4.4% (3.5% to 5.3%) 147.0%*
Discontinuation - LoE (Yr 1): Pitolisant 10.9% (8.7% to 13.1%) 88.5%*
Discontinuation - LoE (Yr n): Sol 150 mg 10.9% (8.7% to 13.1%) -7.3%*
Change in ESS relative to Sol 150 mg: Sol 75 mg -1.797 (-3.456 to -0.137) NA
Dosing: Pitolisant 18 mg (Weeks 3 - 8) 33.3% (0.0% to 100.0%) 4,157.9%*

Abbreviations: ESS, Epworth Sleepiness Scale; ICER, incremental cost-effectiveness ratio; LoE, loss of efficacy;
NA, not applicable (No value could be determined); QALY, quality-adjusted life year; TEAEs, treatment emergent
adverse events. Yr 1, Year one; Yr n, Years 2 and beyond * Outside of a plausible range.

In both sets of analysis when parameters were considered individually, and all other
parameters remained unchanged, no plausible values could be identified that would

result in negative NMB for solriamfetol. Note that, the Excel Goal Seek functionality
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used to perform the threshold analysis can generate illogical answers, although
mathematically correct, for example; when comparing solriamfetol to sodium oxybate
a zero NMB can be achieved if the proportion of patients on sodium oxybate 4.5 g is
greater than 95.5%. In this scenario, the proportion on patients on 6 g is set to 33.3%
and the total of those on 4.5 g, 6 g and 9 g must total 100% resulting in a negative
figure for 9 g. All such illogical outcomes have been indicated in the respective

tables.

B.3.8.4 Scenario analysis

Alternative time point assessment of response
As discussed in Section B.3.7, the base case analysis assumed that the clinical

assessment of response was conducted at week 8 to reflect the majority of the data

identified for the comparators.

The primary end-point for TONES 2 was at 12 weeks thus a scenario analysis using

the primary end-point ITC (Section B.2.9.2.5) is considered. This analysis utilised the
12 week IPD for solriamfetol 150 mg TONES 2 and applied the mean change in ESS
relative to solriamfetol 150 mg for each treatment to generate an alternative pseudo-
IPD dataset. Table 57 presents the mean change in ESS relative to solriamfetol and

the associated absolute ESS scores for responders and non-responders at week 12.
By extending the analysis to the 12-week primary end-point of TONES 2, solriamfetol

150 mg has a greater reduction in ESS than all of the comparators.
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Table 57. Primary end-point analysis — 12-week end-point

Product, daily Mean AESS Absolute Proportion of | Mean ESS | Mean ESS
dose relative to AESS from responders in in non-

solriamfetol baseline® (all | (AESS from | responders | responders

150 mg at patientst) baseline 23) | at week 12 | at week 12
week 12 (95%
Crl)a

Solriamfetol, -1.596 (-3.437, -3.74 46%
75 mg 0.242)* 8.37 17.76
Solriamfetol, Reference -5.33% 63% 8.65 17.04
150 mg product
Pitolisant -0.656 -4.68 50%
(<40 mg) (-3.107,1.788) 7.90 16.98
Sodium oxybate, | -3.646 (-6.276, -1.69 30%
45g ~1.017)* 9.74 19.21
Sodium oxybate, | —-2.647 (-5.276, -2.69 41%
6.0 -0.023) 9.38 18.61
Sodium oxybate, | -0.044 (-2.347, -5.29 50%
9.0g 2.262) 7.28 16.39

Abbreviations: Crl, credible interval; EDS, excessive daytime sleepiness; ESS, Epworth sleepiness scale; IPD,
individual patient data.

A represents change in ESS from baseline.

* Change compared to solriamfetol 150 mg (Crl did not cross 0).

T All patients, irrespective of response/non-response; $Change estimated via IPD.

a. With regards to the mean change in ESS relative to solriamfetol 150mg; a negative figure means that the
comparator is less effective than solriamfetol 150mg with comparative efficacy reducing as this figure moves
further from zero. Conversely, a positive figure means that the comparator is more effective than solriamfetol
150 mg with the comparative efficacy increasing as the figure moves further from zero.

b. With regards to the absolute change in ESS from baseline; Patients with EDS will have a high ESS as
symptoms improve the ESS will reduce, as such a negative figure demonstrates the improvement in a patient’s
symptoms. As the figure moves further from zero the less EDS a patient will experience.

The results presented in Table 58 and Table 59 demonstrate that using the primary
end-point analysis are again congruent with the base case analysis and solriamfetol
is cost-effective compared to both pitolisant and sodium oxybate. However, in this
primary end-point scenario, both doses of solriamfetol form the cost-effectiveness
frontier (Figure 24) meaning that pitolisant and sodium oxybate are either dominated

or extendedly dominated by the two formulation of solriamfetol
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Figure 24. Cost-effectiveness plane for primary end-point analysis
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Table 58. Scenario analysis: Assessment of response at 12 weeks — By dose

Technologies Total costs (£) Total QALYs LYG Incremental Incremental | Incremental ICER versus
costs (£) QALYs baseline
(E/QALY)

Solriamfetol £5,591 (£5,589 - 13.268 (13.265 - 42.039 (42.021 -

75mg £5,593) 13.270) 42.058)

Sodium Oxybate | £10,429 (£10,418 - 13.187 (13.184 - 42.039 (42.021 - ) . .

4.5 £10,439) 13.190) 42.058) £4,838 0.081 Dominated Dominated

Solriamfetol £10,512 (£10,512 - 13.339 (13.336 - 42.039 (42.021 -

150mg £10,512) 13.342) 42.058) £83 0.153 £68,490
. £16,446 (£16,443 - 13.288 (13.285 - 42.039 (42.021 - ) . Extendedly

Pitolisant <40mg £16,449) 13.291) 42.058) £5,934 0.052 Dominated dominated

Sodium Oxybate | £18,719 (£18,717 - 13.237 (13.234 - 42.039 (42.021 - ) . :

6g £18,720) 13.240) 42.058) £2,273 0.051 Dominated Dominated

Sodium Oxybate | £34,030 (£34,023 - 13.292 (13.289 - 42.039 (42.021 - Extendedly

9g £34,037) 13.295) 42.058) £15,312 0.056 £275,857 dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
Table 59. Scenario analysis: Assessment of response at 12 weeks — Combined
Technologies Total costs (£) | Total QALYs LYG Incremental costs Incremental Incremental ICER
(£) QALYs

Solriamfetol £8,052 13.303 42.039

Pitolisant £16,446 13.288 42.039 £8,394 -0.016 Dominated

Sodium oxybate £21,059 13.239 42.039 £4,613 -0.049 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years.
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Alternative model time horizon

The base case analysis assumes a lifetime horizon as narcolepsy is a chronic condition. Previous analysis, such as that conducted

by Lanting 2014 (133) have considered shorter time horizons. For completeness a scenario analysis considering alternative time

horizons is presented in Table 63. This analysis demonstrates solriamfetol remains cost-effective compared to pitolisant and

dominant when compared to sodium oxybate at all time horizons considered.

Table 60. Scenario analysis: Alternative model time horizon

Model time horizon (years) ICER for solriamfetol vs. Pitolisant ICER for solriamfetol vs. Sodium oxybate
5 £369,432.64 Dominant
10 £367,902.81 Dominant
15 £367,544.74 Dominant
20 £367,429.85 Dominant
25 £367,389.79 Dominant
30 £367,375.61 Dominant
35 £367,370.68 Dominant
40 £367,369.02 Dominant
45 £367,368.52 Dominant
50 £367,368.38 Dominant
55 £367,368.36 Dominant
60 £367,368.36 Dominant
65 £367,368.35 Dominant
70 £367,368.35 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio

Alternative definition of response

The literature supports a reduction in ESS of between 2—4 as being a clinically relevant change (90-92), and based on KOL

feedback there is variability in the absolute use of ESS in clinical practice (and there is no officially recognised definition of
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response based on reduction in ESS)(2). It was therefore reasonable that the base case analysis (using a midpoint) assumed that

‘response’ was a reduction in ESS =3 points (60). However, scenarios are then included using an ESS reduction of 22 as presented

in Table 61, and Table 62, and scenarios using an ESS reduction of 24 are presented in Table 63 and Table 64.

Table 61. Scenario analysis: Response is a reduction in ESS 22 — Separate doses

. Incremental | Incremental | Incremental ICER versus
Technologies Total costs (£) Total QALYs LYG costs (£) QALYs ICER baseline (£/QALY)
Solriamfetol 75m £6,828 (£6,825 - 13.298 (13.294 - 42.040 (42.017 -

9 £6,831) 13.302) 42.063)
i £12,261 (£12,259 - | 13.372 (13.368 - 42.040 (42.017 -
Solriamfetol 150mg £12,263) 13.376) 42.063) £5,433 0.074 £73,372 £73,372
. £15,716 (£15,714 - | 13.235(13.231 - 42.040 (42.017 - ) . .
Sodium Oxybate 4.5g £15,718) 13.239) 42.063) £3,455 0.137 Dominated Dominated
Lo £23,889 (£23,886 - | 13.372 (13.368 - 42.040 (42.017 - Extendedly
Pitolisant <40mg £23,893) 13.376) 42.063) £8,173 0.137 £59,460 dominated
. £25,812 (£25,800- | 13.296 (13.292 - 42.040 (42.017 - ) . .
Sodium Oxybate 6g £25,824) 13.300) 42.063) £1,923 0.076 Dominated Dominated
. £49,592 (£49,586 - | 13.379 (13.375 - 42.040 (42.017 -
Sodium Oxybate 9g £49.599) 13.383) 42.063) £23,780 0.083 £288,131 £529,706
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
Table 62. Scenario analysis: Response is a reduction in ESS 22 — Combined
Technologies Total costs (£) | Total QALYs LYG Incremental costs Incremental Incremental ICER
(£) QALYs
Solriamfetol £9,545 13.335 42.040
Pitolisant £23,889 13.372 42.040 £14,345 0.038 £382,187
Sodium oxybate £30,373 13.303 42.040 £6,484 -0.069 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years.
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Table 63. Scenario analysis: Response is a reduction in ESS 24 — Separate doses

Technologies Total costs (£) Total QALYs LYG Incremental | Incremental | Incremental ICER versus
costs (£) QALYs ICER baseline (£/QALY)
Solriamfetol 75m £4,468 (£4,464 - 13.228 (13.226 - 42.055 (42.039 -
9 £4,473) 13.230) 42.072)

Sodium Oxybate £9,647 (£9,638 - 13.186 (13.184 - 42.055 (42.039 - i . .
4.5 £9,656) 13.187) 42.072) £5,178 0.042 Dominated Dominated

. £9,858 (£9,855 - 13.323 (13.321 - 42.055 (42.039 -
Solriamfetol 150mg £9.860) 13.325) 42.072) £211 0.137 £1,539 £56,821

. £16,885 (£16,870 - | 13.227 (13.225 - 42.055 (42.039 - . .
Sodium Oxybate 69 £16,901) 13.229) 42.072) £7,028 -0.096 Dominated Dominated

. £19,229 (£19,225 - | 13.323 (13.321 - 42.055 (42.039 - Extendedly

Pitolisant <40mg £19,234) 13.325) 42.072) £2,344 0.096 £24,394 dominated

. £39,849 (£39,840 - | 13.328 (13.326 - 42.055 (42.039 -
Sodium Oxybate 9g £30,859) 13.330) 42.072) £20,620 0.005 £4,074,177 £352,670

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years.
Table 64. Scenario analysis: Response is a reduction in ESS 24 — Combined
Technologies Total costs (£) | Total QALYs LYG Incremental costs Incremental Incremental ICER
(£) QALYs

Solriamfetol £7,163 13.275 42.055
Pitolisant £19,229 13.323 42.055 £12,066 0.048 £252,222
Sodium oxybate £22.127 13.247 42.055 £2,898 -0.076 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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Alternative discontinuation rates
The current base case analysis assumes that discontinuation can occur due to a lack

of efficacy (10.9% per annum), or due to AEs (4.4% per annum). This is based on a
limited data set for solriamfetol, the one-year data from TONES 5, and an
assumption that the rates of discontinuation for the comparators are equal to those
for solriamfetol. Therefore, the following analyses consider a series of hypothetical
scenarios where:
¢ Discontinuation rates for the comparators, from year two onwards, are set to
half the current value
¢ Discontinuation rates for the comparators, from year two onwards, are set to
zero
¢ Discontinuation rates for the comparators, from year two onwards, are set to

twice the current value

Table 65. Discontinuation rates for the comparators, from year two onwards, are set to
half the current value

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £8,370 13.369 | 42.445
Pitolisant £32,694 | 13.559 | 42.445 £24,324 0.190 £127,706
Sodium oxybate £40,305 | 13.454 | 42.445 £7,612 -0.105 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life

years.

Table 66. Discontinuation rates for the comparators, from year two onwards, are set to
zero

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £8,370 13.369 | 42.445
Pitolisant £75,098 | 14.125 | 42.445 £66,728 0.756 £88,248
Sodium oxybate £92,646 | 13.883 | 42.445 £17,548 -0.242 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

years.
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Table 67. Discontinuation rates for the comparators, from year two onwards, are set to
twice the current value

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £8,370 13.369 | 42.445
Pitolisant £13,020 | 13.297 | 42.445 £4,650 -0.072 Dominated
Sodium oxybate £16,022 13.255 | 42.445 £3,002 -0.041 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life

years.

In the conservative scenarios, with reduced discontinuation for pitolisant and sodium
oxybate, the costs for each treatment increase, as more patients remained on
treatment and the QALYs also increase accordingly. However, these changes still
result in solriamfetol dominating sodium oxybate and the ICER for Pitolisant
exceeding traditionally accepted thresholds. In the alternative scenario where
discontinuation increases with the comparators solriamfetol dominates both pitolisant
and sodium oxybate. In all three scenarios solriamfetol remains cost-effective versus

both pitolisant and sodium oxybate.

Alternative solriamfetol market share
The current combined base case analysis assumes a 50/50 split of solriamfetol 75

mg and 150 mg based on current real-world usage in the US. lllustrative alternative
scenarios using a 30/70 and 70/30 split for solriamfetol 75 mg and 150 mg are
presented in Table 68 and Table 69.

Table 68. Alternative solriamfetol market split — 30% on 75 mg and 70% on 150mg

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £9,328 13.382 | 42.445
Pitolisant £20,991 13.403 | 42.445 £11,662 0.021 £560,858
Sodium oxybate £25,860 | 13.336 | 42.445 £4,870 -0.037 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

years.
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Table 69. Alternative solriamfetol market split — 70% on 75 mg and 30% on 150mg

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £7,411 13.355 | 42.445
Pitolisant £20,991 13.403 | 42.445 £13,579 0.048 £283,401
Sodium oxybate £25,860 | 13.336 | 42.445 £4,870 -0.067 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years.

As both formulations of solriamfetol are on the cost-effectiveness frontier the change
in market share has no impact on the overall conclusion of the analysis (See Table
68 and Table 69) with solriamfetol remaining the most cost-effective treatment

choice.

Alternative HRQoL estimates
A range of alternative data sources for linking ESS to QoL were assessed, and the

following section considers the various data sources identified and the impact that

they had on the cost-effectiveness outcomes.

OSA based QoL estimates from McDaid
McDaid 2007 (139) used the surrogate end point of ESS score as a proxy for

differences in utility. McDaid 2007 used three sets of IPD (two measuring ESS and
SF-36 profile in the same patients; one measuring ESS, SF-36 profile and EQ-5D-3L
in the same set of patients) to map ESS scores to EQ-5D-3L and 6-Dimension Short
Form 36 Health Survey (SF-6D) values (based on tariffs published by Brazier 2002
(172) and Dolan 1995 (173)) using linear regression analyses. The results of this
process indicated that a unit fall in ESS score for patient with OSA is associated with
an increase in utility, based on a SF-6D (n=294) value of 0.0095 (95% CI 0.0070 to
0.0123) and based on an EQ-5D-3L (n=94) value of 0.0097 (95% CI 0.0019 to
0.0175). Lanting 2014 (133) made the assertion that the relationship between ESS
score and utility change was not disease specific and assumed the relationship
between ESS change and utility change would be similar for patients with
narcolepsy. Therefore a scenario analysis that utilised the ESS to EQ-5D regression

analysis from McDaid 2007 is presented in Table 70 and Table 71.
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Table 70. Scenario analysis: ESS to EQ-5D McDaid 2007 regression — By dose

ICER
Technolo Total Total lneerpe | feneie Incremen versus
. LYG tal costs tal .
gies costs (£) QALYs ) QALYs tal ICER | baseline
(E/QALY)
Solriamfeto £5,974 16.825 42.041
| 75m (£5,972 - (16.821 - (42.023 -
9 £5,977) 16.828) 42.059)
Solriamfeto £10,764 16.896 42.041
| 150m (£10,756 - (16.892 - (42.023 - £4,790 0.071 £67,224 £67,224
9 £10,773) 16.899) 42.059)
Sodium £11,467 16.769 42.041
Oxybate (£11,464 - (16.766 - (42.023 - £703 -0.127 Dominated | Dominated
4.59 £11,471) 16.772) 42.059)
Pitolisant £20,987 16.897 42.041 Extendedly
<40m (£20,970 - (16.894 - (42.023 - £9,520 0.129 £74,073 dominated
9 £21,003) 16.901) 42.059)
Sodium £22,582 16.821 42.041
Oxybate (£22,572 - (16.817 - (42.023 - £1,595 -0.077 Dominated | Dominated
69 £22,592) 16.824) 42.059)
Sodium £43,524 16.917 42.041
Oxybate (£43,489 - (16.914 - (42.023 - £20,942 0.096 £217,764 £406,228
9g £43,558) 16.921) 42.059)

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life

years.

Table 71. Scenario analysis: ESS to EQ-5D McDaid 2007 regression - Combined

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £8,369 16.860 42.041
Pitolisant £20,987 16.897 42.041 £12,618 0.037 £338,817
Sodium oxybate £25,858 16.836 42.041 £4,871 -0.062 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

years.

All scenarios were based on a bootstrapped analysis which resulted in nominal

variation in the total costs and while there was some variation in the absolute QALY's

achieved with each treatment, as to be expected with the alternative regressions, the

relative changes in incremental QALYs were not impacted significantly. Again, this is

unsurprising because the regressions were applied to all treatments. The results

between the two scenarios are very similar due to the similarities between the

coefficients of the respective regressions. As a consequence, the ICERs and
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conclusions were congruent with the base case analysis and solriamfetol remained

the cost-effective treatment of choice.

Alternative approach to pseudo-IPD generation
The current base case analysis assumes that the change in ESS for each

comparator, relative to solriamfetol 150 mg, is applied to the IPD equally. That is to
say, the change in ESS from baseline is the same irrespective of the base line ESS
for the solriamfetol 150 mg IPD. As noted in Section B.3.3.1, there is no data
available to inform any potential skew in the data, such that patients with
higher/lower baseline ESS scores may be affected differently, and this was noted as
a potential limitation to the analysis. To address this limitation a scenario analysis
has been conducted to skew the change in ESS for the comparators relative to
solriamfetol 150 mg. To conduct this analysis, we have assumed that the mean
change in ESS for each comparator is fixed to the mean baseline ESS score for the
population (ESS=17). We have then assumed that the baseline ESS could range
from 10-24 and estimated the difference relative to solriamfetol 150 mg at each
alternative baseline ESS, assuming a linear distribution, such that the mean change
across all potential baseline ESS scores remains constant but that the distribution is
skewed to the left, the comparator will perform better at lower baseline ESS scores,
or to the right, the comparator will perform better at higher baseline ESS scores.

Table 72. Scenario analysis: Pseudo-IPD skewed low (to the left)

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £8,370 13.369 | 42.445
Pitolisant £23,905 | 13.428 | 42.445 £15,535 0.059 £264,158
Sodium oxybate £28,298 | 13.302 | 42.445 £4,393 -0.125 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years

Table 73. Scenario analysis: Pseudo-IPD skewed high (to the right)

Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Solriamfetol £8,370 13.369 | 42.445
Pitolisant £23,905 | 13.430 | 42.445 £15,535 0.061 £253,940
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Technologies Total Total LYG | Incremental | Incremental | Incremental
costs QALYs costs (£) QALYs ICER
(£)
Sodium oxybate £29,719 | 13.311 | 42.445 £5,814 -0.119 Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years

Both scenarios presented in Table 72 and Table 73 demonstrate that the skew has
no impact on the conclusion of the analysis that solriamfetol remains the cost-

effective treatment compared to pitolisant and sodium oxybate.

Other comparators
As previously discussed, the evidence required to perform a robust and meaningful

comparison with methylphenidate and dexamfetamine was not available following
both an initial SLR, and a subsequent widened search that allowed data of lower
quality to be included. This prevented the inclusion of these comparators in a robust
network meta-analysis, and as such, in the base case analysis, these treatments
were not considered. In order to provide some level of comparison with these
comparators (as defined in the company submission problem, Table 1) a scenario
analysis was conducted that modelled hypothetical changes in ESS relative to

solriamfetol 150mg.

To conduct this scenario analysis, a hypothetical two-way sensitivity analysis was
conducted for each of dexamphetamine and methylphenidate MR that considered
both a variable change in ESS relative to solriamfetol 150 mg in increments of one,
and a range of doses within the credible ranges for each product (dexamfetamine
and methylphenidate). The model used the Excel Data table functionality which
required the calculations to be ‘live’, thus the analysis was based on the raw IPD and
the associated pseudo-data generated for the comparator. For simplicity, the
analysis is presented against the weighted solriamfetol costs and QALYs. The
substantial limitations of this analysis due to the absence of comparative data and
the impact of this on the conclusions that can be drawn from this analysis should be

acknowledged.
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Dexamfetamine
Dexamfetamine is available as a tablet and as an oral solution (rarely used) with

multiple strengths available (63, 64). The recommended starting dose of
dexamfetamine is 10 mg per day, given in divided doses. Dosage may be increased
if necessary, by 10 mg per day at weekly intervals to a suggested maximum of

60 mg per day. This analysis assumes that a split dose of dexamfetamine would be
taken daily, with the lowest cost tablet combination used, and explores a range of
efficacy values assuming that the change in ESS relative to solriamfetol 150 mg
ranges from -1 to -7 (i.e. dexamfetamine is assumed to be less effective than

solriamfetol 150 mg in each of the scenarios).

Table 74. Drug acquisition costs: Dexamfetamine

Regimen Drug Tablets Pack Cost per tablet Cost
per pack price (£) (£) per mg (£)
Dexamfetamine* 5mg 28 24.70 0.88 0.18
10mg 30 39.78 1.33 0.13
20mg 30 79.56 2.65 0.13

Source: National Drug Tariff (154).
* Oral solution available but clinicians advised that it is rarely used.

Table 75. Scenario analysis: solriamfetol 75 mg vs dexamfetamine tablets

Dose of dexamfetamine

Formulation | 10mg 20mg 30mg 40mg 50mg 60mg

Price per day | £1.65 £2.65 £4.30 £5.30 £6.95 £7.96

-1.00 | Dominated | Dominated | Dominated | Dominated | £44,523 £72,905*

-2.00 | £3,043,324 | £2,391,430 | £1,323,673 | £671,779 | Dominant | Dominant

-3.00 | £70,575 £61,392 £46,351 £37,168 £22,126 | £12,943

-4.00 | £47,183 £42,916 £35,927 £31,661 £24,672 | £20,405

-5.00 | £39,797 £37,067 £32,595 £29,865 £25,393 | £22,663

-6.00 | £32,129 £30,795 £28,609 £27,275 £25,089 | £23,755

-7.00 | £29,693 £28,839 £27,438 £26,584 £25,183 | £24,329

IAESS relative to solriamfetol

150 mg at week 8

*S

>

ut

o

-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective).

Table 76. Scenario analysis: solriamfetol 150 mg vs. dexamfetamine tablets

Dose of dexamfetamine

10mg 20mg 30mg 40mg 50mg 60mg
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5 | -1.00 £313,806 £274,576 | £210,321 £171,091 £106,835 £67,606
‘% -2.00 | £133,002 £119,335 | £96,950 £83,283 £60,897 £47,230
§oo -3.00 | £70,627 £65,971 £58,345 £53,689 £46,062 £41,406
%é -4.00 | £56,132 £53,490 £49,163 £46,521 £42,194 £39,552
%; -5.00 | £50,127 £48,310 £45,334 £43,518 £40,542 £38,725
o &) *6.00 | £42,937 £41,976 £40,404 £39,443 £37,871 £36,911
ﬁg -7.00 | £40,386 £39,755 £38,720 £38,088 £37,053 £36,421
* South-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective).
Table 77. Scenario analysis: solriamfetol vs. dexamfetamine tablets
Dose of dexamfetamine
10mg 20mg 30mg 40mg 50mg 60mg

_ | -1.00 | Dominated Dominated | Dominated | Dominated | Dominated | £86,771
:é -2.00 | £192,764 £165,992 | £122,140 | £95,367 £51,515 £24,743
T

= |-3.00 | £70,610 £64,430 £54,309 £48,130 £38,009 £31,830
7

%% -4.00 | £52,710 £49,446 £44,102 £40,839 £35,494 £32,231
E % -5.00 | £45,999 £43,818 £40,244 £38,062 £34,489 £32,307
g 3 -6.00 £38,414 £37,297 £35,468 £34,351 £32,522 £31,405
ﬁg -7.00 | £35,842 £35,115 £33,925 £33,199 £32,009 £31,282

*S

o
C
=
>

Methylphenidate (unlicensed in narcolepsy)
The recommended starting dose of methylphenidate is 10 mg a day and dosage may

be increased if necessary, by 10 mg a day at weekly intervals to a suggested

-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective)

maximum of 60 mg a day. Methylphenidate is available as either an IR or MR tablet

with multiple strengths and formulations available. KOL Clinical Practice Interviews

indicated widespread use of and preference for, methylphenidate MR in narcolepsy.

Based on this feedback, IR preparations have been excluded.

In the case of methylphenidate, which is unlicensed for the treatment of narcolepsy,

dosage recommendations from the EFNS guidelines on narcolepsy have been

applied (11). The BNF states that “Different versions of modified-release

preparations may not have the same clinical effect. To avoid confusion between

these different formulations of methylphenidate, prescribers should specify the brand

to be dispensed” (178). The KOL Clinical Practice Interviews indicated widespread
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use of and preference for, methylphenidate MR in narcolepsy (2). Based on this

feedback, IR preparations have been excluded and the branded MR products have

been used. This analysis assumes that a single tablet would be taken daily and

explores a range of efficacy values assuming that the change in ESS relative to

solriamfetol 150 mg ranges from -1 to -7 (i.e. methylphenidate is assumed to be less

effective than solriamfetol 150 mg in each of the scenarios).

Table 78. Drug acquisition costs: Methylphenidate

Regimen Drug Tablets per pack | Pack price (£) Cost per tablet
(£)
Methylphenidate: 5mg 30 24.04 0.80
Modified release 40mg 30 57.52 1.92
capsules:
60mg 30 67.32 2.24
Methylphenidate: 10mg 30 25.00 0.83
Modified release 20mg 30 30.00 1.00
capsules:
Methylphenidate: 18mg 30 31.19 1.04
Modified release 27mg 30 36.81 1.23
tablets
Concerta XL 36mg 30 42.45 1.42
54mg 30 36.80 1.23

Table 79. Scenario analysis

: solriamfetol 75 mg vs. methylphenidate MR tablets

Dose of methylphenidate
Dose 18mg 27mg 36mg 54mg 72mg
Cost per day £1.04 £1.23 £1.42 £1.23 £2.84
o) -1.00 Dominated Dominated Dominated Dominated Dominated
% -2.00 £3,436,709 £3,313,506 £3,190,303 £3,313,506 £2,269,525
S © -3.00 £76,117 £74,381 £72,646 £74,381 £59,675
*g § -4.00 £49,757 £48,951 £48,145 £48,951 £42,118
% ; -5.00 £41,444 £40,928 £40,412 £40,928 £36,556
o g | -6.00 £32,934 £32,682 £32,430 £32,682 £30,545
ﬁ @ -7.00 £30,209 £30,048 £29,886 £30,048 £28,679
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Table 80. Scenario analysis: solriamfetol 150 mg vs. methylphenidate MR tablets

Dose of methylphenidate

Dose 18mg 27mg 36mg 54mg 72mg

Cost per day £1.04 £1.23 £1.42 £1.23 £2.84
w | -1.00 £337,479 £330,065 £322,651 £330,065 £267,240
e g’ -2.00 £141,250 £138,667 £136,084 £138,667 £116,779
:]2,) B { -3.00 £73,437 £72,557 £71,677 £72,557 £65,100
% FQ 1 -4.00 £57,726 £57,227 £56,727 £57,227 £52,996
% “g | -5.00 £51,224 £50,880 £50,537 £50,880 £47,971
% 2 | -6.00 £43,516 £43,335 £43,153 £43,335 £41,797
3 -7.00 £40,768 £40,648 £40,529 £40,648 £39,636

Table 81. Scenario analysis: solriamfetol versus methylphenidate MR tablets

Dose of methylphenidate
18mg 27mg 36mg 54mg 72mg
Cost per day £1.04 £1.23 £1.42 £1.23 £2.84
= | -1.00 Dominated Dominated Dominated Dominated Dominated
8 g’ -2.00 £208,920 £203,860 £198,801 £203,860 £160,985
:]2: B { -3.00 £74,338 £73,171 £72,003 £73,171 £63,275
% FQ 1 -4.00 £54,679 £54,062 £53,445 £54,062 £48,836
< ‘*g | -5.00 £47,316 £46,904 £46,491 £46,904 £43,410
I'<|1J 2 | -6.00 £39,088 £38,877 £38,665 £38,877 £37,088
3 -7.00 £36,280 £36,143 £36,006 £36,143 £34,979

* South-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective).

Table 82. Scenario analysis: solriamfetol 75 mg vs. methylphenidate MR capsules
Dose of methylphenidate

10mg 20mg 30mg 40mg 50mg 60mg

Cost per day £0.83 £1.00 £1.17 £1.92 £2.08 £2.24
g’ - | Dominate | Dominate | Dominate | Dominate | Dominate | Dominate
= 1.00 d d d d d d

% - | £3,572,88 | £3,462,64 | £3,352,41 | £2,866,08 | £2,762,33 | £2,658,58
° 2.00 0 6 2 5 6 6

S

E % 3 06 £78,035 £76,482 £74,929 £68,078 £66,617 £65,155
39 :

=

*3 ® 4 06 £50,649 £49,927 £49,206 £46,023 £45,344 £44 664
= i

g 5 06 £42,014 £41,553 £41,091 £39,054 £38,620 £38,185
)

Q 6 06 £33,213 £32,987 £32,761 £31,766 £31,554 £31,341
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7.00

£30,388

£30,243

£30,099

£29,461

£29,325

£29,189

* South-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective).

Table 83. Scenario analysis: solriamfetol 150 mg vs. methylphenidate MR capsules

Dose of methylphenidate
10mg 20mg 30mg 40mg 50mg 60mg
Cost per day £0.83 £1.00 £1.17 £1.92 £2.08 £2.24

= -1.00 | £345,673 | £339,040 | £332,406 | £303,140 £296,896 | £290,653

o g -2.00 | £144,104 | £141,793 | £139,482 | £129,286 £127,111 | £124,936

fzj S« -3.00| £74,409 £73,622 £72,835 £69,361 £68,620 £67,879

% FQ 4 -4.00 £58,278 £57,831 £57,384 £55,413 £54,993 £54,573

% “g 3 -5.00 | £51,603 £51,296 £50,989 £49,633 £49,344 £49,055

< % -6.00 | £43,717 £43,554 £43,392 £42,676 £42,523 £42.370

® | -7.00 £40,900 £40,793 £40,686 £40,215 £40,114 £40,013

* South-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective)
Table 84. Scenario analysis: solriamfetol vs. methylphenidate MR capsules
Dose of methylphenidate

10mg 20mg 30mg 40mg 50mg 60mg

Cost per day £0.83 £1.00 £1.17 £1.92 £2.08 £2.24
:é -1.00 | Dominated Domcijnate Domcilnate Dominated | Dominated Domcilnate
% % -2.00 | £214,513 | £209,986 | £205,458 | £185,485 £181,224 | £176,964
g % -3.00 | £75,629 £74,584 £73,539 £68,930 £67,946 £66,963
g g -4.00 | £55,360 £54,809 £54,257 £51,822 £51,303 £50,784
% § -5.00 | £47,772 £47,403 £47,034 £45,406 £45,059 £44,712
% T -6.00 | £39,321 £39,132 £38,943 £38,110 £37,932 £37,755
'i]J -7.00 | £36,432 £36,309 £36,186 £35,644 £35,529 £35,413

* South-west quadrant of the cost-effectiveness plane (solriamfetol is less costly and less effective)

Whilst this hypothetical analysis indicates that solriamfetol may not be cost-effective
when compared to dexamphetamine and methylphenidate the significant limitations
with regards to the assumptions should be considered. This hypothetical scenario
analysis only considers an impact on the relative impact on ESS relative to
solriamfetol 150 mg and does not consider the impact of discontinuation due to
TEAS, nor discontinuation due to loss of efficacy associated with either

dexamfetamine or methylphenidate due to any comparative efficacy. Hypothetical
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scenarios varying these three key parameters (Change in ESS, discontinuation due
to TEAE and discontinuation due to lack of efficacy) were not considered to be
informative however, the current assumption of equivalent discontinuation rates to
solriamfetol are likely to over-estimate the clinical impact of the comparators and so

the expected ICERS would likely be much lower than those currently presented.

Data from IQVIA (Figure 25) suggest that dexamfetamine is the predominant
amphetamine used in the narcolepsy population at a national level (179), although at
a local level there is wide variation. Methylphenidate use has been declining and at
the most recent data point (Q2 2019 Moving Annual Total) comprised just 2.7% of
the overall narcolepsy market, compared to 17.4% for dexamfetamine. Evidence
from the KOL Clinical Practice Interviews suggest that these treatments are typically

reserved for patients who have failed modafinil (2).

Figure 25. Market share of dexamfetamine and methylphenidate in the UK narcolepsy
treated patients

30.0

il
/ ==

% of UK narcolepsy market, volume

150 7 ——— DEXAMFETAMINE
100 ~_ e METHYLPHENIDATE
5.0 \
0-0 T T T T
MAT MAT MAT MAT MAT

Q2/2015 Q2/2016 Q2/2017 Q2/2018 Q2/2019

Abbreviations: MAT, moving annual threshold.
Source: IMS audited SU volume MAT, exported 14/10/2019.

While the current analysis makes assumptions on the impact on EDS, as measured
by ESS, with dexamphetamine and methylphenidate it does not consider wider
issues such as the rates of discontinuation nor the wider impact on EDS via
measures such as MWT. Given that these treatments are older generic medicines

(dating back to the 1930s), it could be assumed that, if they were effective and
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tolerable, they would have significantly higher market shares. As such, this analysis
is likely to significantly over-estimate the potential benefits of both dexamphetamine
and methylphenidate and should only be considered as an illustrative analysis in the

absence of any robust comparative evidence.

Therefore, given the limitations of the data available for a robust analysis, clinician
judgement for each individual patient may be the most appropriate means of
deciding between solriamfetol, dexamfetamine and methylphenidate treatment in
patients who have failed, are intolerant to or are contraindicated to modafinil. When
considering the most suitable treatment option for a given patient, clinicians may also
take into account that both methylphenidate and dexamfetamine are Schedule 2
drugs (180).

B.3.8.5 Summary of sensitivity analyses results

The results of PSA were found to be highly congruent with the deterministic base
case results and showed that the two doses of solriamfetol would be cost-effective in
99.87% of simulations, assuming a cost-effectiveness threshold of £20,000 per
QALY increasing to 99.98% at a cost-effectiveness threshold of £30,000 per QALY.

As expected, the most influential parameters in deterministic sensitivity analysis
were the change in ESS relative to solriamfetol 150 mg, due to being the main
determinant of treatment efficacy. However, the data is based on robust comparative
efficacy data from the ITC hence variations explored do not change the conclusion of
the analysis that solriamfetol is the most cost-effective treatment when compared to
pitolisant and sodium oxybate. Discontinuation was also shown to be a key driver,
but there is minimal data for solriamfetol beyond year one and no data at all for the
comparators considered. Despite this the relative impact of these parameters were

small and did not make any changes to the overall conclusion of the analysis.

The effects of other model parameters on the base case ICER were found to be
modest and the extensive scenario analyses demonstrated the robustness of the

base case ICER.
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B.3.9 Subgroup analysis

B.3.9.1 Prior modafinil use

This analysis assumed that solriamfetol will be used after modafinil or where it is
contraindicated, as modafinil is the established first-line therapy for EDS in
narcolepsy. It assumed that solriamfetol would be given to patients who have
discontinued modafinil (due to treatment failure or intolerance) or in whom modafinil

is contraindicated.

Patients in TONES 2 receiving modafinil prior to trial initiation were discontinued
from modafinil such that they had returned to their baseline level of EDS at least 7
days prior to the baseline visit, in the opinion of the Investigator. As such there was a
sub-group of patients within the trial that had experienced prior modafinil use. To
demonstrate that solriamfetol is effective in reducing EDS and improving
wakefulness in patients with narcolepsy irrespective of prior treatment a subgroup
analysis was conducted, based on those individuals in TONES 2 who had prior
modafinil treatment. The results of this analysis, presented in Table 85 and Table 86,
demonstrated that limiting the analysis to those patients with prior modafinil use does
not alter the conclusion, and solriamfetol remains a cost-effective treatment
compared to both sodium oxybate and pitolisant in patients who have previously
used modafinil. This indicates that in addition to being cost-effective in the base case
analysis, solriamfetol is also cost-effective within its proposed positioning

post-modafinil, within the UK narcolepsy population.
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Table 85. Scenario analysis: Prior modafinil use — By dose

Technologies Total costs Total LYG Incremental costs Incremental Incremental ICER versus baseline
(£) QALYs (£) QALYs ICER (E/QALY)
Solriamfetol 75mg £5,683 13.202 41.960
Solriamfetol 150mg £10,389 13.268 41.960 £4,706 0.066 £71,106 £71,106
f%‘g“m Oxybate £11,193 13140 | 41.960 £805 0128 Dominated Dominated
Pitolisant <40mg £20,259 13.268 41.960 £9,066 0.129 £70,337 Extendedly dominated
Sodium Oxybate 6g £21,480 13.201 41.960 £1,221 -0.068 Dominated Dominated
Sodium Oxybate 9g £42,002 13.274 41.960 £20,522 0.073 £281,352 £504,961
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years.
Table 86. Scenario analysis: Prior modafinil use — Combined
Technologies Total costs (£) | Total QALYs LYG Incremental costs Incremental Incremental ICER
(£) QALYs
Solriamfetol £8,036 13.235 41.960
Pitolisant £20,259 13.268 41.960 £12,223 0.034 £364,568
Sodium oxybate £24,892 13.205 41.960 £4,633 -0.064 Dominated
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years.
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B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

Quality assurance: An independent senior health economic modeller, external to
the model development, performed quality assurance, which entailed:

e Review of modelling structural assumption and techniques chosen.

e Review of technical deployment (formulas, functionality).

¢ Review of data inputs and sources.

e Conducting extreme scenario analyses and validation of results.

B.3.11 Interpretation and conclusions of economic evidence

A systematic review of the economic literature did not identify any published
economic evaluations for adult patients who suffer from EDS due to narcolepsy that
reflected the current decision problem (see Section B.1.1) therefore it was necessary
to build upon the learnings from prior economic evaluations to develop the current
economic model. The core assumptions of the economic evaluation were informed
by the Sleep Services Analysis and KOL Clinical Practice Interviews (see Section
B.1.1)

The health economic analysis was driven predominantly by the drug costs
associated with the respective treatment costs and the respective changes in ESS
from baseline. The current evidence from the clinical trials and the associated ITC
show that, the efficacy of the main comparators is broadly comparable, but that
solriamfetol is significantly cheaper than both pitolisant and sodium oxybate. The
base case analysis considers an assessment of response at 8-weeks, this was done
to reflect the best available data for the comparators and demonstrates that
solriamfetol is cost-effective when compared to both pitolisant and sodium oxybate.
Utilising the data for the primary endpoint of the pivotal phase 3 RCT, TONES 2, for
solriamfetol results in both doses forming the cost-effectiveness frontier, further
enhancing the cost-effectiveness of solriamfetol. In clinical practice the time between
routine follow-up assessments/visits can vary significantly however, the current
analysis demonstrates that allowing clinicians flexibility when assessing response,

be this based on clinical judgement or limited capacity within the service (2), will not
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impact the cost-effectiveness of solriamfetol. Extensive sensitivity analysis has also
demonstrated the robustness of the ICERs associated with solriamfetol when

compared to pitolisant and sodium oxybate.

The cost-effectiveness analysis was performed using ESS scores, which is
commonly used in clinical practice to assess response to treatment in patients with
EDS due to narcolepsy. Using this particular outcome measures may have
underestimated the true cost-effectiveness of solriamfetol as the efficacy analyses
on the objective MWT in the ITC (see Section B.2.9) demonstrated a more significant
improvement on this objective outcome for solriamfetol 150 mg versus pitolisant than
was demonstrated by the ESS. Accordingly, the current approach to assessing cost-
effectiveness using ESS may be seen as conservative. Furthermore, although the
introduction of solriamfetol is not anticipated to require any additional resource use
compared with any existing treatment for EDS in narcolepsy (2), it is expected to
require less resource use compared with dexamfetamine and methylphenidate, both
of which require ongoing monitoring of psychiatric and cardiovascular status(as per
their respective SmPCs) (63, 64, 68). These points suggest that there may be
additional cost-effectiveness associated with solriamfetol that has not been captured

in the current model.

The absence of robust clinical evidence for dexamphetamine and methylphenidate
precludes any robust or meaningful comparative analysis to be conducted. Following
the widely accepted first line treatment of modafinil, there is no consistent nor
established position of any of the comparator treatments defined in the company
submission. Treatments are either relatively new but costly (pitolisant, sodium
oxybate), or older medicines (dexamphetamine, methylphenidate) dating back
originally to the 1930s. Despite being a novel product, with RCT evidence across
both objective and subjective measures, the pricing of solriamfetol is more consistent
with the older treatment options than the newer compounds. Therefore, given the
limitations of the data available for a robust analysis, clinician judgement for each
individual patient may be the most appropriate means of deciding between
solriamfetol, dexamfetamine and methylphenidate treatment in patients who have

failed, are intolerant to or are contraindicated to modafinil. When considering the

Company evidence submission template for solriamfetol for excessive sleepiness caused by
narcolepsy) [ID1602]
© Jazz Pharmaceuticals (2020). All rights reserved Page 220 of 235



most suitable treatment option for a given patient, clinicians may take into account

that both methylphenidate and dexamfetamine are Schedule 2 drugs (180).

The base case analysis demonstrates that solriamfetol is highly cost-effective versus
the main comparators of pitolisant (which is marginally more effective, as measured
using ESS, but more costly resulting in an ICER for pitolisant of £357,669) and
sodium oxybate which is dominated (less effective, as measured using ESS, and
more costly than solriamfetol) and utilising the primary end-point data results in
solriamfetol dominating both pitolisant and sodium oxybate. As such, solriamfetol
offers highly cost-effective use of NHS resources, in a difficult to treat cohort who

have significant unmet need for treatment of their EDS.
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